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MACROCHEILIA  (PaKP6s,  great  ; 
and  xe'Xor,  the  lip). — A  condition,  usually  con- 
genital, in  which  the  hps  are  hypertrophied. 

MACRO  CYTE  (fia/cpos,  great ;  and  kvtos, 
a  hollow). — A  form  of  large  red  blood-cor- 
puscles met  with  in  some  kinds  of  anaemia. 
See  Anemia,  Pernicious. 

MACRODACTYLIA  (jxcucpos,  great; 
and  SaKTvkos,  a  finger). — Hypertrophy  of  one 
or  more  fingers,  either  congenital  or  develop- 
ing in  childhood. 

MACRO  GLOSSIA  (jxaKpos,  great ; 
and  yka>(T<Ta,  the  tongue). — Fr.  Macroglossie  ; 
Ger.  Zungenvorfall. 

The  term  '  macroglossia '  is  applied  to  an 
enlargement  of  the  tongue,  which  sometimes 
goes  to  the  extent  of  protrusion  of  the  organ 
from  the  mouth.  This  affection  seems  to 
depend  on  dilatation  of  the  lymphatics,  with 
lymphstasis,  leading  to  hyperplasia  of  the 
connective  and  lymphoid  tissues.  It  is  some- 
times associated  with  idiocy  or  imbecility. 
The  cause  of  the  lyi  phangiectasis,  which  is 
probably  the  fundamental  condition,  is  unde- 
cided.   See  also  Tongue,  Diseases  of. 

MACROSOMATIA  (jxaKp6s, great;  and 
(Ta>fia,  the  body). — Fr.  Macrosomatie  ;  Ger. 
Riesenvmchs. — A  condition  in  which  the 
whole  body  becomes  enlarged  in  a  monstrous 
degree.    See  Hypertrophy. 

MACROSTOMIA  Qtaicpos,  great;  and 
trrona,  the  mouth). — A  congenital  enlarge- 
ment of  the  mouth,  due  to  imperfect  closure 
of  the  mandibular  fissure  upon  one  or  both 
sides.  It  is  a  rare  deformity,  and  is  gene- 
rally accompanied  by  malformation  of  the 
auricle,  by  an  accessory  tragus,  or  by  a  man- 
dibular tubercle.  Excessive  closure  of  the 
mandibular  fissures  may  also  occur,  leading 
to  microstoma. 

MACULJE  (macula,  a  spot  or  stain). — 
Stnon.  :  Fr.  Macules  ;  Ger.  Flecke. 

W  illan's  definition  of  macula  is  1  a  per- 
manent discoloration  of  some  portion  of  tho 
skin  ;  '  and  that  author  adopted  the  term  as 


the  title  of  his  eighth  order  of  cutaneous 
affections,  including  sunburn,  naevus,  and 
spilus.  The  term  '  maculae  '  is  likewise  ap- 
plied to  a  hyperaemic  state  of  the  skin,  which 
may  be  simply  chronic  without  being  per- 
manent, such  as  those  which  have  received 
the  name  of  macules  syphilitica.  Maculae, 
therefore,  may  be  merely  pigmentary,  and 
located  in  the  rete  mucosum  alone ;  or  they 
may  be  haemorrhagic,  and  seated  in  the 
derma  and  subcutaneous  tissues.  Sunburn, 
freckles,  liver-spot,  bronzed  and  melasmic 
spots,  and  the  stains  left  on  the  skin  after 
the  dispersion  of  certain  cutaneous  erup- 
tions, such  as  psoriasis,  acne,  lichen  planus, 
syphilis,  and  leprosy,  are  examples  of  pig- 
mentary maculae ;  whilst  leucodermic  spots 
and  blotches  represent  an  absence  of  pig- 
ment. The  maculae  resulting  from  a  per- 
manent hyperaemia  of  the  blood-vessels  of 
the  skin,  such  as  flat  vascular  naevi  and  the 
claret-stain  naevus,  disappear  under  pressure ; 
whilst  the  haemorrhagic  maculae  are  repre- 
sented by  the  escape  of  the  red  corpuscles  of 
the  blood  from  the  vessels,  and  their  diffusion 
in  the  connective  tissues,  such  as  occurs  in 
purpura  and  in  bruises. 

Erasmus  Wilson. 

MADEIRA,  North  Atlantic  Ocean. 

Moist, mild, equable  climate;  absence  of  dust; 
well  protected.  Mean  temperature  61°  F. 
See  Climate,  Treatment  of  Disease  by. 

MADNESS. — See  Insanity. 

MADURA-FOOT. — A  synonym  for 
fungus-foot  of  India.  See  Fungus-Diseask 
of  India  ;  and  Actinomycosis. 

MAGGOTS. — A  popular  term  for  the 
parasitic  larvae  of  various  insects,  including 
bots.    See  (Estrus  ;  and  Nose,  Diseases  of. 

MAGNETISM,  ANIMAL.  —  This 
name  was  formerly  applied  to  the  imaginary 
new  force  or  principle,  supposed  to  be  akiii 
to  magnetism,  and  to  be  in  operation  when 
individuals  were  '  mesmerised.'    This  hypo- 
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thetical  new  force  was  thought  to  be  called 
into  play  by  the  mesmeriser ;  and  it  was 
deemed  to  be  by  virtue  of  its  influence  that 
the  will,   thoughts,  and    actions    of  the 
'  medium,"  or  person  mesmerised,  are  capable 
of  being  modified  in  the  so-called  mesmeric 
trance  or  sleep.    This  view  as  to  the  nature 
of  the  causal  conditions  is  now  regarded  as 
altogether  erroneous  and  devoid  of  all  foun- 
dation in  fact,  although  certain  remarkable 
effects  may  unquestionably  be  produced  on 
many  persons  (by  so-called  'mesmeric  passes,' 
by  concentration  of  attention  associated  with 
some  strain  of  ocular  muscles,  by  attention 
to  a  series  of  weak  monotonous  sensations, 
or  other  related  means),  owing  to  the  in- 
duction in  such  persons,  under  physiological 
conditions,  of  some  at  present  imperfectly 
understood  state  or  modification  of  cerebral 
activity  (see  Mesmerism).  This  state  is  now 
generally  spoken  of  as  the  '  hypnotic  condi- 
tion,' '  hypnotic  sleep,'  or  '  hypnotism ' ;  or 
more  rarely  as  '  induced  somnambulism.' 
On  the  other  hand,  when  such  a  state  is 
induced,  as  a  therapeutic  means  or  agency, 
it  has  been  spoken  of  as  '  Braidism '  (see 
Beaidism).    The  latter  appellation  has  been 
given  in  honour  of  the  Manchester  surgeon, 
James  Braid,  who  first  showed  in  an  un- 
mistakable manner  that  all  the  real  phe- 
nomena displayed  by  mesmerised  persons 
were  not  due  to  any  new  force  or  principle, 
akin  to  magnetism,  which  had  been  made  to 
operate  in  or  upon  them,  but  were  attri- 
butable to  the  fact  that  certain  altered 
functional  states  of  the  brain  had  been  self- 
induced  by  the  individual  under  the  influ- 
ence of  one  or  other  of  the  exciting  conditions 
already  mentioned.    In  these  altered  brain- 
states  the  functional  activity  of  certain  parts  of 
the  cerebrum  is  annulled,  whilst  that  of  others 
is  often  remarkably  exalted.    The  freedom 
with  which  such  altered  brain-states  may  be 
induced  varies  greatly  in  different  persons  ; 
and  the  states  themselves  also  vary  much 
in  their  degree  of  intensity  in  different  indi- 
viduals, or  in  the  same  individual  at  different 
times.    This  latter  side  of  the  question  has 
been  greatly  elucidated  by  Charcot  and 
others  during  recent  years.  Charcot,  in  fact, 
regards  what  is  known  as  the  '  hypnotic 
state '  as  variously  composed  (on  different 
occasions)  by  phenomena  pertaining  to  one  or 
more  of  the  three  simpler  conditions,  known 
as  (1) '  induced  somnambulism,'  (2)  catalepsy, 
and.  (3)  lethargy.    Nothing  is  more  remark- 
able in  connexion  with  this  subject  than  the 
rapidity  with  which  persons  may  be  made  to 
pass  from  one  to  the  other  of  these  stages, 
and  the  simplicity  of  the  means  by  which 
such  changes  of  state  may  be  effected.  Impor- 
tant side-lights  have,  moreover,  been  thrown 
upon  the  relations  and  genetic  conditions  of 
such  causally  obscure  neuroses  as  somnam- 
bulism and  catalepsy.    See  Mesmerism. 

H.  Charlton  Bastian. 


MALACOSIS  (jiohaKos,  soft).— A  term 
for  the  morbid  softening  of  structures.  See 
Softening. 

MALACOSTEON  (paKaKos,  soft;  and 
naTfov,  a  bone). — A  peculiar  disease  of  bone, 
characterised  by  softening.  See  Mollities 
Ossium. 

MALAGA,  in  South  of  Spain.— Dry, 
mild,  bracing,  equable  climate.  Mean  tem- 
perature in  winter,  55°  F.  "Winds:  N.W. 
(Terral),  dry  and  dusty;  B.  (Levante), 
cold  and  damp.  Drawbacks :  bad  drainage 
and  cookery.  See  Climate,  Treatment  of 
Disease  by. 

MALAISE  (Fr.) — Synon.  :  Indisposition; 
Ger.  Missbefinden. — In  cases  of  simple  diges- 
tive derangement,  in  ague,  and  in  the  stage  of 
invasion  of  many  acute  diseases,  the  patient 
very  commonly  first  becomes  aware  that  his 
health  is  disturbed  by  a  feeling  of  general 
illness,  which  is  known  as  malaise. 

Description. — Under  the  circumstances 
just  mentioned,  the  ordinarily  unconscious 
feeling  of  being  well,  or  bien-etre,  which 
accompanies  perfect  health,  is  replaced  by 
a  painful  and  depressing  feeling,  which  the 
patient  probably  cannot  describe  otherwise 
than  as  a  sense  of  being  weak,  languid,  list- 
less, and  disinclined  to  bodily  or  mental 
exertion.  Malaise  is  commonly  associated 
with  bodily  debility,  chilliness,  or  actual 
rigors,  moderate  pyrexia,  general  pains  or 
aches,  giddiness,  headache,  and  anorexia. 
In  the  course  of  the  more  serious  diseases 
in  which  it  occurs,  malaise  either  passes  off 
or  soon  gives  place  to  more  urgent  symp- 
toms— such  as  depression,  apathy,  delirium, 
or  stupor;  but  in  other  instances  it  persists, 
and  constitutes  the  chief  subjective  phe- 
nomenon of  the  disease,  as  in  some  cases  of 
typhoid  fever. 

Treatment. — The  treatment  of  malaise 
will  depend  upon  the  nature  of  the  cause 
of  the  feelings  just  described,  and  should  be 
directed  to  its  removal  or  remedy. 

J.  Mitchell  Bruce. 

MALARIA  (Ital.)— Synon.  :  Marsh  Mi- 
asm ;  Fr.  Mauvais  Air ;  Intoxication  des 
Marais ;  Intoxication  Tellurique ;  Ger.  Ma- 
laria. 

Definition. — An  earth-born  poison,  gene- 
rated in  soils  the  energies  of  which  are  not 
expended  in  the  growth  and  sustenance  of 
healthy  cultivated  vegetation.  By  almost 
universal  consent  this  poison  is  the  cause  of 
all  the  types  of  intermittent  and  remittent 
fevers,  commonly  called  malarial,  and  of 
the  degeneration  of  the  blood  and  tissues 
resulting  from  long  residence  in  places  where 
this  poison  is  generated. 

The  Italian  word  malaria  is  now  employed 
to  convey  the  meaning  expressed  in  the  above 
definition.    It  is  certainly  preferable  to  the 
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term  marsh  miasm,  which  implies  that  I 
marshes  are  the  sole  source  of  the  poison. 
M.  Leon  Colin,  Professor  of  Military  Medi- 
cine in  the  Val-de-Grace,  who  has  written  an 
instructive  work  on  malarial  fevers,  does  not 
use  the  term '  malaria '  to  distinguish  the  agent 
that  causes  them ;  he  prefers  the  term '  telluric 
poison,'  intoxication  tellurique,  proceeding 
from  the  energy  of  the  soil,  when  that  energy 
is  not  absorbed  by  its  natural  consumers, 
crops  or  plants — in  a  word,  healthy  culti- 
vated vegetation. 

Essential  Nature. — What  is  this  fever- 
generating  agent  to  which  the  term  '  malaria ' 
has  so  long  been  applied  ?  The  writer,  in  the 
first  issue  of  this  Dictionary,  while  unable 
to  assent  to  the  so-called  Bacillus  malaria 
of  Tommasi-Crudeli  and  Klebs,  as  the  cause 
of  malarial  fevers,  did  not  withhold  what  they 
had  written  on  the  subject.  This  supposed 
bacillus  is  now  on  all  hands  allowed  to  be 
non-existent,  and  will  never  more  be  heard 
of.  The  theory  now  in  fashion  is  based  on 
the  observations  of  Marchiafava  and  Celli, 
on  the  blood  of  malarial  patients  in  the  Santo 
Spirito  Hospital  in  Rome;  of  Laveran,  in 
.Algiers;  Osier,  of  the  Johns  Hopkins  Hos- 
pital, Baltimore ;  and  Dr.  Vandyke  Carter, 
principal  of  Grant  College,  Bombay.  They 
describe  a  parasite,  possessing  amoeboid  move- 
ments, which  is  found  in  the  red  corpuscles, 
and  have  named  it '  Plasmodium  malarias,'  or, 
according  to  Laveran,  Microbe  dupahidisme; 
they  believe  that  it  only  occurs  in  cases  of 
malarial  fever,  and  consider  the  parasite  to 
be  one  of  the  Mycetozoa.  It  is  readily  stained 
with  methylene  blue.  Marchiafava  and  Celli 
maintain  that  it  appears  at  the  onset  of  the 
fever,  becomes  more  numerous  as  the  fever 
increases,  and  disappears  with  the  fever.  See 

MlCRO-ORGANISMS. 

The  occurrence  of  anaemia  in  the  course  of 
malarial  fevers  is  an  old  and  familiar  fact ; 
and  the  rapidity  with  which  this  sometimes 
occurs  is  remarkable  (see  Intermittent 
Feverj.  The  authors  of  the  theory  under 
notice  explain  the  phenomenon  by  the  action 
of  the  microbe  on  the  red  corpuscles,  on  which 
it  preys,  leaving  nothing  in  their  place  but  j 
the  dark  pigment  so  commonly  seen  in  the 
organs  of  malarial  subjects.  Dr.  Vandyke  i 
Carter  announces  a  discovery  which,  if  con- 
firmed by  other  observers,  is  of  great  inte- 
rest. He  further  describes  leucocytes  in  the 
blood  in  ague,  the  rawon  d'etre  of  which  is 
to  prey  upon  the  microbe  ciu  paludisme. 
The  question  is,  assuming  the  entire  accuracy 
of  the  observations  given  above  in  outline, 
does  the  existence  of  this  parasite  explain  the 
«anse  of  malarial  fevers  ?  The  authors  of 
the  theory  maintain  that  it  does.  They  did 
th*  same  in  the  case  of  the  mythical  bacillus 
aalarise.  This  is,  in  the  judgment  of  the 
?riter,  a  verdict  not  supported  by  the  facts. 
■This  plasmodinm  malarias  has  never  been  seen  ' 
outside  the  body,  and  there  is  no  evidence 


that  it  has  ever  been  artificially  cultivated. 
It  is  inconceivable  that  such  an  organism  can 
exist  and  propagate  in  the  great  variety  of 
soils  and  climatic  conditions  where  malarial 
fevers  are  found. 

Genetic  Relations. — When  we  consider 
that  in  many  regions  of  the  globe  two-thirds 
of  the  mortality  is  caused  by  the  fevers,  and 
their  sequels,  to  which  this  poison  gives  rise, 
we  can  understand  why  all  that  relates  to 
malaria  is  important  to  the  statesman,  the 
soldier,  the  sanitarian,  and  the  physician. 
'  Fevers,'  says  Dr.  Cornish,  the  Sanitary 
Commissioner  of  Madras,  '  one  year  with 
another  destroy  twice  as  many  people  in 
India  as  small-pox,  cholera,  and  all  other 
epidemic  causes  put  together.'  The  late  Dr. 
Parkes  has  well  said  '  that  when  a  climate  is 
called  "  unhealthy,"  it  is  simply  meant  that  it 
is  malarious.'  This  remark  is  especially  true 
of  tropical  climates.  Malaria  has  generally 
been  said  to  be  the  product  of  heat,  moisture, 
and  vegetable  decomposition.  The  terms 
marsh  miasm  and  paludal  fevers,  long 
employed  to  distinguish  the  poison  and  the 
fevers  to  which  it  gives  rise,  mark  the  almost 
universal  belief  that  the  air  of  marshes  alone 
is  endowed  with  the  power  of  generating 
them.  That  low,  moist,  and  warm  localities 
are  generally  noted  as  malarious  is  indis- 
putable. Marshes  are  not,  as  a  rule,  danger- 
ous when  abundantly  covered  with  water  ;  it 
is  when  the  water  level  is  lowered,  and  the 
saturated  soil  is  exposed  to  the  drying  in- 
fluence of  a  high  temperature  and  the  direct 
rays  of  the  sun,  that  this  poison  is  evolved  in 
abundance.  The  production  of  malaria  on 
a  great  scale  in  this  way  was  seen  in  the 
district  of  Burdwan,  in  Bengal.  The  soil  is 
alluvial,  but  dry  ;  and,  until  within  the  last 
few  years',  Burdwan  was  more  salubrious 
than  the  central  or  eastern  districts  of  the 
Lower  Gangetic  delta.  The  drainage  of  the 
district  became  obstructed  by  the  silting  up 
of  its  natural  and  artificial  outlets,  and  the 
result  was  a  waterlogged  condition  of  the 
soil,  the  development  of  malaria,  and  an 
alarming  increase  in  the  death-rata. 

Malaria  is,  however,  generated  under  con- 
ditions apparently  widely  different  from  the 
above.  When  the  British  army  under  Wel- 
lington was  operating  in  Estrernadura,  the 
country  was  so  arid  and  dry  for  want  of  rain 
that  the  rivers  and  small  streams  were  re- 
duced to  mere  lines  of  widely  detached  pools ; 
yet  it  was  assailed  by  a  remittent  fever  of  such 
destructive  malignity  'that,'  says  Ferguson, 
who  records  the  fact,  '  the  enemy  and  all 
Europe  believed  that  the  British  host  was 
extirpated.'  A  fever  of  like  malignity 
scourged  the  same  army  in  the  bare  open 
country  by  which  Ciudad  Rodrigo  is  ap- 
proached from  the  side  of  Portugal,  at  a 
time  when,  says  the  same  author,  '  the  vege- 
tation was  so  burned  up  that  the  whole 
country  resembled  a  brick-ground.'  It  must, 
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however,  be  kept  in  mind  that  both  districts 
are  iu  the  rainy  season  flooded  with  water, 
at  which  time  they  are  healthy,  until  the 
drying  process  begins  iinder  the  action  of  a 
powerful  sun. 

Malaria  is  notoriously  rife  in  soils,  the 
upper  strata  of  which  are  rich  in  organic 
matter,  and  are  from  any  cause  left  to  nature 
uncultivated,  and  to  the  influence  of  the 
sun.  The  Eoman  Campagna  is  a  well-known 
example  of  this  kind.  M.  Leon  Colin  has 
explored  this  tract  of  country  in  search  of 
the  commonly  recognised  sources  of  malaria, 
and  reports  it  everywhere  dry  and  free  from 
stagnant  water.  But  the  cultivating  hand  of 
man  has  long  been  withdrawn  from  this 
once  fertile  region,  and  the  energies  of  its 
rich  soil,  instead  of  being  directed  to  food- 
producing  ends,  are  wholly  given  up  to  the 
development  of  malaria,  for  which  it  is 
notorious. 

It  is  well  known  that  so-called  malarial 
fevers  prevail  in  some  of  the  most  sterile 
regions  of  the  earth.  Here,  it  is  often  said, 
'  there  is  no  organic  matter,  no  vegetative 
energy  running  waste,  on  which  to  fall  back 
for  an  explanation.'  Yet  many  of  those  desert 
places,  to  all  appearance  under  the  curse  of 
perpetual  barrenness,  do  contain  organic 
matter,  and  are  in  reality  so  full  of  vegeta- 
tive energy,  that  water  only  is  wanted  to  fit 
them  for  the  productive  labour  of  the  husband- 
man. There  are  millions  of  acres  in  India, 
now  supplying  abundant  harvests,  which,  if 
water  was  withdrawn,  and  the  cultivating 
hand  of  man  withheld,  would  quickly  relapse 
into  deserts  fruitful  only  in  malaria. 

We  need  not  go  to  tropical  countries  in 
search  of  examples  of  this  kind:  our  own 
country  can  furnish  them  in  abundance.  So 
late  as  the  reign  of  the  sister  of  -Elizabeth 
'  to  whose  name  a  horrible  epithet  adheres,' 
large  tracts  of  country  from  political  causes 
fell  out  of  cereal  cultivation,  and  forthwith 
malarial  fevers  became  epidemic,  attended 
with  a  heavy  mortality. 

The  disturbance  of  soil  that  has  long  been 
fallow  is  often  followed,  both  in  hot  and 
temperate  climates,  by  the  evolution  of 
malaria.  A  familiar  example  was  the  pre- 
valence of  intermittent  fever  in  Paris  during 
the  construction  of  the  Canal  St.  Martin; 
also  during  the  excavations  for  the  fortifica- 
tions of  the  same  city,  in  the  reign  of  Louis 
Philippe  ;  and  on  a  larger  scale  in  different 
parts  of  France  when  the  railways  were  in 
process  of  construction. 

Malaria  is  freely  generated  at  the  bases  of 
mountain  ranges  in  tropical  climates.  The 
strip  of  land  extending  along  the  base  of  the 
Himalaya,  called  the  term,  is  a  notable 
example  of  this  kind.  The  soil  of  this  region 
is  immensely  rich,  well  supplied  with  water, 
and  covered  with  dense  forests,  which  with 
the  vast  mountain  range  makes  free  perfla- 
tion of  air  impossible,.  At  particular  seasons 


of  the  year  it  is  almost  certain  death  to  enter 
this  region. 

Some  rocks  in  a  state  of  disintegration, 
when  freely  exposed  to  the  drying  action  of 
the  sun  and  air,  are  in  tropical  countries 
often  highly  malarious,  and  give  rise  to 
severe  forms  of  fever.  The  example  most 
familiar  to  the  writer  from  personal  know- 
ledge is  the  island  of  Hong  Kong.  The  soil,, 
according  to  the  late  Dr.  Parkes,  contains 
only  about  2  per  cent,  of  organic  matter  ; 
but  like  all  granitic  rocks  it  is  highly  ab- 
sorbent of  water;  and  Friedell,  quoted  by 
the  same  authority,  affirms  that  it  is  per- 
meated by  fungi.  The  writer  was  encamped 
on  this  island  before  it  was  ceded  to  the 
British  Government.  At  this  time  the  soil 
was  but  little  disturbed,  and  the  troops  did 
not  suffer.  But  when  excavations  were  made 
at  a  subsequent  time,  for  the  construction  of 
the  city  of  Victoria,  on  the  side  of  the  island 
facing  the  harbour,  a  fatal  form  of  remittent 
fever  appeared,  which  caused  great  mortality 
among  both  the  civil  and  the  military  popu- 
lations. 

Parkes  (Practical  Hygiene)  thus  sums  up 
his  account  of  the  soils  with  the  largest 
organic  emanations :  '  1.  Alluvial  soils,  old 
estuaries,  deltas.  Peaty  soils  are  much  less 
malarious.  Marshes  overflowed  regularly  by 
the  sea  are  often  healthy,  while  the  occa- 
sional admixture  of  salt  water  increases  the 
emanations.  2.  Sands,  if  there  is  an  im- 
permeable clay  or  marly  subsoil.  Old  water- 
courses. 3.  The  lower  parts  of  the  chalk, 
where  there  is  a  subsoil  of  gault  or  clay. 
4.  Weathered  granitic  or  trap  rocks,  if  vege- 
table matter  has  become  intermixed;  such 
soils  absorb  both  heat  and  water.  5.  Bich 
vegetable  soils  at  the  foot  of  hills.' 

When  malarial  fevers  appear  in  ships  re- 
turning from  unhealthy  climates,  the  explana- 
tion is  to  be  looked  for  under  one  or  other  of 
the  following  causes  :  (a)  the  sufferers  may 
have  had  their  systems  charged  with  malaria 
before  embarkation,  as  is  constantly  seen  in 
the  case  of  invalids  returning  from  India ; 
(6)  they  may  have  used  water  on  board 
drawn  from  a  malarious  locality;  (c)  the 
source  of  the  malaria  may  be  in  the  ship,, 
from  decayed  vegetable  matter  mingling  with 
the  bilge-water,  in  ships  under  a  bad  sanitary 
regime ; 1  or  (d)  it  may  be  derived  from  mala- 
rious mud,  as  in  the  case  of  H.M.  ship 
'  Powerful,'  returning  from  India,  when  a 
severe  outbreak  of  fever  was  traced  to  this 
cause.  There  is,  however,  reason  to  believe 
that  when  fever  has  been  observed  to  follow 
the  consumption  of  unwholesome  water  at 

i  The  writer  is  indebted  to  the  late  Dr.  Mansfield, 
B  N  for  an  instructive  example  of  a  fatal  form  of 
yellow  malarial  fever  on  board  H.M.  ship  '  Egmont, 
long  used  as  a  storeship  at  Eio.  The  ship  was 
found  to  be  in  a  state  of '  decay :  the  timbers  were 
permeated  by  fungi  of  a  white  or  cream  colour, 
giving  off  a  sickening  and  offensive  odour. 
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sea,  it  has  sometimes  been  not  malarial  but 
enteric,  from  the  unsuspected  presence  in  it 
of  the  specific  germs  of  that  disease. 

Instances  are  also  recorded,  in  which  symp- 
toms having  a  periodic  character,  and  yield- 
ing to  the  treatment  which  is  effective  in 
malarial  diseases,  have  resulted  from  exposure 
to  decaying  vegetable  matter,  a  connexion  of 
which  with  a  special  marsh  poison  could  not 
well  be  traced. 

Attributes. — Malaria,  however  generated, 
possesses  certain  properties  well  known  to 
those  who  live  in  malarial  localities.  Tem- 
perature exercises  great  influence  over  its 
development  and  activity ;  many  places  can 
be  visited  with  impunity  in  winter  which  are 
dangerous  in  summer  and  autumn.  Wenzel 
made  observations  on  the  effect  of  tempera- 
ture in  the  development  of  malaria  during 
the  construction  of  the  fortified  port  of  Jahde ; 
he  observed  that  the  increase  of  attacks  of 
malarial  fever  was  coincident  with  a  rise  in 
the  temperature.  In  the  charts  constructed 
by  him  to  illustrate  the  point,  a  constant 
precedence  of  the  temperature  curve  by 
twenty  or  twenty-five  days  of  the  sickness 
curve  of  attacks  is  to  be  seen ;  so  that  in  a 
temperate  climate  like  that  of  Jahde,  three 
weeks  of  increased  temperature  appeared  to 
be  necessary  for  the  genesis  of  the  malarial 
poison,  and  the  outbreak  of  sickness.  "When 
in  any  year  the  medium  summer  tempera- 
ture did  not  reach  12°  E.  (59°  F.)  the  sickness 
remained  at  its  minimum. 

Malaria  drifts  along  plains  to  a  considerable 
distance  from  its  source,  when  aided  by  winds 
sufficiently  strong  to  propel,  but  not  to  dispel 
it.  Under  the  influence  of  currents  of  heated 
air  it  can  ascend,  in  dangerous  concentration, 
far  above  its  source,  and  buildings  elevated 
some  hundreds  of  feet  above  a  malarious 
plain  are  often  more  under  its  influence  than 
those  on  the  plain  itself.  When  favoured 
by  ravines  and  currents  of  heated  air,  it  can 
scale  mountains  to  a  height  which  appears 
to  differ  in  different  climates,  varying  from 
four  or  five  hundred  to  two  or  three  thousand 
feet.  It  is  unsafe  to  place  human  habitations 
on  the  edge  of  such  ravines  on  mountain 
tracts  generally  considered  above  'fever 
Tange.*  A  belt  of  forest  interposed  between 
any  malarial  place  and  human  habitations 
affords  considerable  protection,  and  a  sheet 
of  water  similarly  placed  exercises  an  absorb- 
ing power— facts  long  familiar  to  sanitarians. 
Soils  protected  from  the  Bun's  rays  by  forest 
trees  are  generally  healthy;  but  when  ex- 
posed to  the  sun  after  the  forests  have  been 
cleared  away,  malaria  is  evolved  until  the 
land  is  brought  under  cultivation.1 

trl^y^l"^'1?!  hftB  ari8en  thftt  the  blae-gum 
K-polarly  known  as  the  'fever  tree,'  and  is  beintr 
Canons  parts  of  Italy.    Its  suppoTeTvirtues  are 


Pathological  Relations.— The  physician 
can  demonstrate  the  existence  of  malaria  by 
the  best  of  all  tests,  namely,  its  pathological 
action.    This  action  has  been  recognised  for 
ages  in  the  property  it  possesses  of  producing 
a  class  of  fevers  distinct  from  all  others  in 
their  symptoms  and  sequels,  to  which  the 
name  of  malarial  or  paroxysmal  has  been 
given  ;  the  latter  term  from  the  almost  clock- 
like regularity  of  the  periods  of  apyrexia 
and  recurrence.    This  subject  is  fully  dis- 
cussed in  a  separate  article  (see  Intermit- 
tent Fever).    Pathologists  have  also  recog- 
nised its  power  of  impressing  on  other  dis- 
orders, in  a  lesser  degree,  the  same  stamp  of 
periodicity,  and  its  more  insidious  but  not 
less  dangerous  endowment  of  inducing  that 
'  slow  blight  of  the  constitutional  powers  '  to 
which  the  term  malarial  cachexia  is  now 
applied.    The  most  striking  features  of  this 
condition  are  easily  recognised.  The  sufferers 
appear  much  older  than  they  are ;  the  skin 
assumes  a  brownish  yellow  tint,  of  various 
shades,  according  to  the  natural  complexion 
of  the  person,  and  the  length  of  residence  in 
an  unhealthy  climate.  They  become  anaemic, 
with  an  immense  increase  in  the  white  cor- 
puscles of  the  blood.     The  rapidity  with 
which  this  anaemia  is  developed  is  surprising. 
Professor  Kelsch  has  shown  by  carefully 
conducted  observations  made  by  Malassez's 
method,  that  in  twenty-four  hours  a  man 
affected  with  intermittent  fever  lost  more 
than  a  million  of  globules  per  cubic  milli- 
metre.   This  condition  of  the  blood  often 
gives  rise  to  murmurs,  not  confined  to  the 
cardiac  region,  but  heard  also  in  the  large 
vessels,  misleading  unwary  observers  into  a 
false  diagnosis  of  organic  disease.  Persons 
whose  blood  is  thus  affected  are  prone  to 
attacks  of  a  fatal  form  of  pneumonia,  if  ex- 
posed to  cold  when  not  protected  by  suffi- 
ciently warm  clothing.    Their  digestive  and 
heat-generating  powers  are  impaired,  and 
they  are  liable   to  diarrhoea  from  slight 
causes,  often  of  an  intractable  kind.  The 
liver  is  generally  enlarged;  but  the  most 
characteristic  lesion  is  enlargement  of  the 
spleen,  which  often  attains  such  a  size  as  to 
occupy  a  large  part  of  the  abdominal  cavity. 
There  is  in  the  pathological  museum  at 
Netley  a  preparation  of  the  section  of  a 
spleen  taken  from   the  body  of  a  small 
drummer-boy,  who  had  been  under  the  care 
of  the  writer.    This  lad  had  spent  some 

said  to  be  due  to  the  camphoraceous  constitution 
of  the  leaves  of  this  noble,  gigantic,  and  rapidly 
growing  tree.  It  is  a  notable  fact  that  the  exten- 
sive pasture  landB  of  Australia  are  very  free  from 
malaria,  and  the  fact  is  there  attributed  to  the 
existence  of  vast  forests  of  the  blue-gum  tree. 

All  the  species  of  eucalyptus  grow  with  amazing 
rapidity ;  wherever  they  aro  planted  they  aro  groat 
consumers  of  moisture,  and  thus  exercise  a  di-yine 
influence  on  the  subsoil,  which  must  have  a  con- 
siderable effect  on  the  climate  where  thev  exist  in 
large  numbers. 
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years  of  his  brief  life  in  the  Peskawur 
valley.  The  weight  of  the  spleen  was 
10  lb.  15  oz.,  that  of  the  liver  9  lb.  10  oz. 
The  condition  was  alike  in  both  organs,  an 
immense  development  of  connective  tissue 
having  taken  place.  These  two  organs  made 
up  one  quarter  of  the  total  body-weight  of 
the  boy.  Both  spleen  and  liver,  and  some- 
times even  the  brain  and  spinal  cord,  are 
deeply  pigmented.  The  urine  is  sometimes 
albuminous,  with  oedema  of  the  lower  ex- 
tremities— symptoms  suggestive  of  Bright' s 
disease,  leading  to  a  grave  prognosis,  often 
ill-founded,  as  the  above  symptoms  usually 
disappear  under  good  climatic  and  thera- 
peutic means. 

Neuralgic  affections,  varied  and  numerous, 
are  common  sequels  of  malarial  poisoning ; 
'  brow  ache  '  is  a  familiar  example.  To  the 
above  may  be  added  palpitation  of  the  heart, 
rheumatic  pains  in  limbs  and  joints,  and 
amenorrhcea  ;  and  if,  as  often  happens,  scurvy 
be  engrafted  on  the  malarial  cachexia,  such 
of  the  above  affections  as  may  be  present 
are  at  once  seriously  aggravated. 

Tropical  dysentery  prevails  in  its  worst 
forms  in  malarial  localities ;  the  same  is  true 
of  suppurative  inflammation  of  the  liver.  It 
seems  probable  that  when  malaria  acts  as  a 
predisposing  cause  of  dysentery,  it  is  taken 
into  the  system  through  the  medium  of 
water.  It  is  a  significant  fact,  elsewhere  in- 
sisted on  by  the  writer,  that  exactly  in  pro- 
portion as  we  have  banished  malaria  from 
the  soil  of  the  British  Islands,  so  has  dysen- 
tery disappeared  as  an  endemic  disease. 

The  late  Dr.  Cutcliff,  of  the  Bengal  army, 
noticed  that  in  some  very  malarious  districts 
in  the  Bengal  Presidency,  large  numbers  of 
males  were  impotent,  the  women  proving 
fruitful  with  males  from  other  non-malarious 
regions.  In  such  localities,  also,  the  children 
of  those  affected  are  often  born,  not  only  with 
the  external  signs  of  the  malarial  cachexia, 
but  also  with  the  visceral  changes  and  pig- 
mented organs  described  above. 

Since  we  cannot  yet  affirm  that  the  essential 
nature  of  the  malarial  poison  has  been  dis- 
covered, we  may  notice  two  other  theories 
that  have  been  advanced.  It  need  only  be 
said  of  the  few  who  maintain  that  the  grave 
pathological  changes  attributed  to  malaria 
are  all  explicable  either  on  the  hypothesis  of 
'  chill,'  according  to  Dr.  Oldham,  or  '  certain 
electrical  conditions,'  according  to  Dr.  Munro, 
that  they  have  a  difficult  thesis  to  support. 
If  '  chill '  will  account  for  the  loss  of  10,000 
men  at  Walcheren,  for  the  frightful  disaster 
of  a  like  kind  at  Carthagena,  for  the  terrible 
visitation  of  paroxysmal  fevers  in  the  Mauri- 
tius, and  countless  examples  of  the  same  kind, 
and  for  the  yearly  loss  of  life  in  India  from 
fevers — the  country  in  which  Dr.  Oldliam 
serves — why,  seeing  that  mankind  are  exposed 
to  '  chill 1  everywhere,  are  not  such  fevers 
with  their  sequols  universal  in  their  preva-  [ 


lence,  instead  of  being  confined  to  places 
under  one  or  other  of  the  conditions  described 
in  this  article  ?  Why,  above  all,  in  a  country 
like  Great  Britain,  where  vast  multitudes  of 
the  population  are  hourly  exposed  to  every 
variety  of  atmospheric  change,  have  paroxys- 
mal fevers,  once  endemic  here,  disappeared, 
save  in  such  exceptional  places  as  are  still 
under  one  or  other  of  the  conditions  here  in- 
dicated ?  No  satisfactory  answer  has  been 
given  to  this  question.  As  for  the  '  electrical 
conditions  '  of  the  other  hypothesis,  when  its 
author  can  explain  what  these  conditions 
are,  and  why  they  no  longer  exist  in  the 
British  Islands,  or  do  not  produce  their 
usual  effects,  we  shall  be  prepared  to  discuss 
then:  value  from  a  pathological  point  of  view. 

W.  C.  Maclean. 

MALARIAL. — Pertaining  to  or  con- 
nected with  malaria;  for  example,  malarial 
fever,  malarial  region,  malarial  poison. 
See  Malaria. 

MALFORMATIONS  (male,  amiss; 
and  formo,  I  fashion). — Synon.  :  Fr.  Mal- 
formations ;  Ger.  Missbildwngen. 

Definition. — Deviations  from  the  normal 
standard,  in  the  size,  form,  number,  or 
situation  of  any  part  or  organ  of  the  body. 

Varieties  and  Etiology. — The  malforma- 
tions of  the  human  body  may  be  conveniently 
considered  under  two  distinct  heads,  namely 
— (A)  Acquired  malformations,  more  com- 
monly caHei  deformities;  and(B)  Congenital 
malformations. 

(A)  Acquired  Deformities. — Acquired  de- 
formities may  be  the  result  of  disease,  affect- 
ing, for  instance,  the  spine,  which  niay 
become  curved,  or  the  joints,  or  the  tendons. 
Similarly,  the  bones  may  be  the  seat  of 
deformity,  as  from  rickets,  molhties  ossium, 
or  osteitis.  Certain  injuries  and  accidents, 
such  as  burns,  scalds,  fractures,  and  disloca- 
tions, lead  also  to  a  great  number  and  variety 
of  deformities.  Various  habits,  customs,  and 
occupations,  by  giving  rise  to  pressure  on 
certain  parts  of  the  body,  by  altering  the 
amount  of  blood  circulating  through  them, 
or  by  interfering  with  their  due  innervation, 
bring  about  changes  in  the  relative  size  and 
shape  of  the  bony  or  soft  textures,  and  so 
lead  to  malformations.  It  is  thus  that  the 
brow  is  flattened  by  certain  tribes  of  American 
Indians  ;  the  waist  deformed,  and  the  corre- 
sponding viscera  compressed  and  dislocated, 
by  means  of  the  tight-lacing  practised  by 
more  civilised  peoples;  and  the  feet  distorted 
by  many  nations,  especially  the  Chinese.  Not 
only  is  such  a  striking  example  as  the  com- 
mon depression  of  the  lower  part  of  the 
sternum  in  shoemakers  a  deformity,  but  the 
huge  development  of  certain  groups  of  mus- 
cles at  the  expense  of  others  induced  by  some 
occupations  must  be  looked  upon  in  the  same 
light,  for  these,  too,  are  deviations  from  the 
normal  outline  of  the  human  figure.  Besides 
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these  cases,  which  may  be  termed  primary 
deformities,  many  others  of  a  secondary 
kind— that  is,  dependent  on  some  antece- 
dent change  or  lesion— are  frequently  seen. 
These  may  occur  in  organs  correlated  in 
crowth,  as'  the  absence  of  hair  on  the  face 
and  pubes,  and  the  increase  of  subcutaneous 
fat,  if  from  any  cause  the  testicles  waste,  or 
if  they  are  removed  before  puberty.  Absence 
of,  or  disease  in,  any  part  which  causes  the 
disuse  of  other  parts,  also  induces  a  secondary 
deformity,  as  the  atrophy  and  degeneration 
of  a  group  of  muscles,  or  of  a  limb,  when 
the  nervous  supply  is  in  any  way  interrupted 
either  at  the  centre  or  the  periphery.  The 
brief  reference  which  has  been  made  to  these 
acquired  malformations  will  suffice,  and  this 
article  will  be  devoted  to  a  consideration  of 
the  large  class  of  congenital  deformities,  and 
of  these  to  such  only  as  are  of  a  general 
character.  Special  malformations  of  organs 
will  be  noticed  with  the  diseases  of  those 
organs,  such  as  the  brain,  heart,  and  liver. 
Deformities  of  the  chest,  which  are  a  subject 
of  the  greatest  interest  to  the  practitioner, 
are  also  separately  discussed.  See  Chest, 
Deformities  of. 

(B)  Congenital  Malformations.  —  Since 
the  appearance  of  the  classic  work  of  Isid. 
Geoffroy  St.  Hilaire,  congenital  malforma- 
tions have  been  grouped  and  classified,  and 
their  causes  determined  with  such  approxi- 
mate accuracy,  that,  in  place  of  the  super- 
stitious beliefs  and  incredible  absurdities 
which  formerly  prevailed,  a  distinct  branch 
of  pathological  anatomy  has  been  established 
— namely,  that  of  Teratology.  Instead  of 
considering  a  monstrosity  as  a  presage  of 
some  misfortune,  a  proof  of  divine  vengeance, 
an  effect  of  witchcraft,  the  result  of  inter- 
course with  the  lower  animals,  with  demons, 
or  even  with  women  during  menstruation  or 
pregnancy,  we  now  trace  it  either  to  a  mal- 
lormation  of  the  original  germ,  or  to  some 
cause  interfering  with  its  development,  and 
inducing  either  an  excess  or  a  deficiency  of 
parts  or  organs.  Starting  from  the  normal 
standard,  we  find  varieties  in  development  of 
all  kinds  in  two  complete  series — namely,  an 
a.-cending  series,  from  a  mere  supernumerary 
digit  to  double  or  even  triple  monsters  ;  and 
a  descending  series,  from  the  mere  default  of 
a  digit  or  organ,  or  the  union  of  digits,  to 
monsters  with  scarcely  a  trace  of  human 
structure,  forming  an  almost  shapeless  mass. 
Besides  these,  we  may  have  excess  or  defect 
in  the  size  and  development  of  various  organs 
and  parts,  or  of  the  body  en  manac,  leading 
to  the  formation  of  giants  and  of  dwarfs.  In 
other  cases,  development  and  size  are  nor- 
mal, but  the  viscera  are  transposed ;  and  this, 
too,  may  be  either  general  or  partial.  De- 
feeto  of  union,  of  closure,  and  of  undue 
division  of  parts  are  very  frequent.  From  the 
moment  of  fecundation  the  ovum  is  exposed 
to  various  influences  which  may  alter  its 


normal  development ;  and  it  depends  on 
whether  it  is  subjected  to  these  at  an  early 
or  a  late  stage,  as  to  whether  complex  or 
simple  anomalies  result. 

1.  Malformations  by  Excess. — Refer- 
ence will  first  be  made  to  the  formation  of 
monsters  by  excess.  Two  ova  may  be  formed 
in  one  Graafian  vesicle,  for  double-yelked 
eggs  are  well  known ;  but  there  is  no 
evidence  to  show  that  these  would  form  a 
double  monster.  Indeed,  Professor  Allen 
Thomson  found,  on  incubating  a  dozen  of 
such  eggs,  that  not  one  produced  a  double 
embryo ;  whilst  Wolff  observed  two  com- 
pletely separate  foetuses  developed  upon  a 
single  yelk.  The  arrival  of  two  impregnated 
ova  in  the  uterus  at  the  same  time  will 
probably  give  rise,  not  to  double  monsters, 
but  to  twins,  and  their  fusion  seems  almost 
impossible.  We  are  thus  led  to  the  opinion 
that  monsters  by  excess  depend  on  an  error 
of  development  taking  place  in  a  single 
germ  by  fission  or  by  budding;  and  this 
idea  is  the  more  readily  tenable  since  Allen 
Thomson  has  shown  that,  in  birds,  two 
primitive  grooves  may  be  formed  on  one 
yelk  and  in  one  area,  germinativa,  for  in 
this  way  the  most  complete  cases  of  double 
monstrosity  can  be  explained.  In  confirma- 
tion of  this  theory,  the  researches  of  Lere- 
boullet  may  be  quoted.  This  observer  has 
seen,  instead  of  the  single  budding  of  the 
blastoderma,  which  is  ordinarily  developed 
into  the  embryo  of  the  fish,  two  or  even 
three  buds  marked  off;  and  these,  during 
the  process  of  development,  would  meet  at 
some  point,  and  in  this  manner  produce  parts 
of  distinct  embryos  where  they  are  separate, 
whilst  a  corresponding  region  of  a  single 
organism  only  would  be  formed  at  the  point 
of  junction.  According  to  the  mode  and 
extent  of  the  junction  of  the  blastodermic 
buds,  the  monsters  would  vary ;  and  so 
would  be  derived  all  the  different  varieties, 
from  a  duplicity  of  the  face  or  head,  or  of  the 
upper  or  lower  extremities,  to  such  extreme 
cases  as  the  Hungarian  sisters  and  the 
Siamese  twins,  who  were  joined  by  the 
xiphoid  cartilage  only,  and  the  twin  negresses 
(Millie  and  Christine),  united  by  their  lower 
lumbar  vertebra?,  sacrum,  and  coccyx.  In 
these  cases  all  the  viscera  are  not  com- 
pletely isolated  and  double,  for  in  the  Siamese 
twins  three  peritoneal  prolongations  were 
found  in  the  connecting  band,  and  there  was 
a  vascular  communication  betwoen  then"  two 
livers.  In  the  case  of  Millio  and  Christine, 
there  existed  a  single  anus  and  a  single  vulva, 
but  two  hymens,  two  clitorides,  and  very  prob- 
ably two  vaginas  and  utori.  The  Hungarian 
sisters,  Helen  and  Judith,  had  but  one  vaginal 
orifice,  although  the  upper  part  of  that  organ 
was  divided  into  two,  and  the  two  intestines 
met  in  a  single  onus,  placed  between  the  four 
thighs.  Tho  Bohemian  sisters,  Rosalie  and 
Josepha,  more  recently  exhibited,  in  whom 
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there  is  a  junction  of  the  posterior  wall  of  the 
pelvis,  presented  apparently  a  single  urethra 
and  a  single  anus,  but  a  double  vagina.  Still 
more  curious  are  the  monstrosities  whioh  are 
only  united  by  their  vertex,  as  the  cephalo- 
pages,  where  the  two  foetuses  are  placed  end 
to  end ;  and  the  metojpages,  where  they  are 
placed  parallel,  face  to  face,  and  sternum  to 
sternum.  In  one  of  these  cases,  two  normal 
brains,  completely  separated  by  their  mem- 
branes, were  found  on  dissection.  These 
compound  monsters  always  have  a  single 
chorion,  a  single  amnion,  and  a  single  pla- 
centa, though  the  umbilical  cord  may  be 
double.  They  are  always  of  the  same  sex, 
and  their  capability  of  living  depends  on 
their  having  an  almost  completely  double 
organisation,  or  on  one  individual  being  re- 
duced to  such  a  state  of  atrophy  as  to  be  a 
mere  appendage  to  the  other,  who  is  almost 
normal  in  other  respects.  The  condition  of 
the  brain  and  of  the  heart  are  the  most  im- 
portant factors  with  regard  to  their  viability. 
They  have  never  transmitted  their  peculi- 
arities to  their  offspring. 

2.  Parasitic  Monsters. — The  parasitic 
family  of  monsters  are  characterised  by  a 
more  or  less  rudimentary  individual  being 
implanted  on,  and  growing  at  the  expense 
of  another  who  is  fully  formed.  This  para-  I 
site  may  either  exist  as  a  supernumerary  head, 
or  limbs,  or  may  be  almost  complete ;  it  may 
grow  from  the  head,  maxilte,  or  lower  part 
of  the  trunk  ;  and  when  the  genitals  exist,  it 
is  found  to  be  of  the  same  sex  as  the  chief 
individual.  Some  of  these  cases  attain  to 
adult  life,  and  if  they  have  any  children, 
these  are  well-formed.  From  such  instances 
the  transition  is  easy  to  those  monsters  in 
which  the  parasite  is  either  included  under 
the  skin,  or  even,  during  the  approximation 
of  the  visceral  laminas,  becomes  implanted 
inside  the  abdominal  cavity,  as  is  well  seen 
in  a  specimen  in  the  Hunterian  Museum  of 
the  College  of  Surgeons.  In  these  an  arm, 
a  leg,  or  a  hand  may  be  found ;  fragments 
of  bone  are  common;  and  even  nervous, 
muscular,  or  glandular  structures  may  occur. 
A  fibrous  capsule  is  formed  around  these 
vestiges,  and  if  they  are  sufficiently  nourished, 
they  may  five  a  kind  of  vegetative  life ;  but 
more  frequently  they  degenerate  or  decom- 
pose by  contact  with  the  air,  and  so  cause 
the  death  of  their  host. 

3.  Malformations  by  Deficiency.— In 
the  case  of  monstrosities  by  deficiency,  we 
again  have  every  grade,  from  those  almost 
without  human  form,  to  the  simplest  mal- 
formation due  to  a  non-development  or 
defective  union  of  some  parts  of  the  embryo. 
The  acardiac  monsters  are  always  products 
of  a  twin  conception ;  and  the  amount  of 
their  development  depends  on  the  period  of 
its  arrest,  and  on  the  degree  of  anastomosis 
between  their  umbilical  vessels  and  those  of 
the  normal  fetus.    Slighter  malformations 


are  caused  by  physical  or  mechanical  influ- 
ences acting  on  a  single  individual,  or  by  some 
pathological  lesion.  Panum,  Dareste,  and 
others,  by  experiments  on  this  subject,  have 
shown  that  different  degrees  of  heat  and  oxy- 
genation, and  mechanical  shocks,  always  lead 
to  some  malformation,  but  the  same  agency 
rarely  produces  the  same  malformation.  Le- 
sions of  the  amnion  and  placenta,  and  twist- 
ing of  the  funis  around  the  foetus,  are  fertile 
causes  of  deformity.  On  dissection,  a  large 
number  of  deviations  are  found  to  be  depen- 
dent on  inflammatory  processes,  causing  mor- 
bid adhesions  and  serous  effusions.  These 
interfere  with  nutrition,  and  so  lead  to  an 
arrest  of  development.  Again,  as  in  after-life, 
so  in  the  embryo,  a  primary  lesion  may  in- 
duce a  secondary  one,  as  when  club-feet  are 
caused  by  a  defect  in  the  nervous  centres. 
In  the  production  of  malformations,  causes 
of  a  general  nature  affecting  the  parents 
must  not  be  left  out  of  consideration ;  for 
syphilis,  chronic  alcoholism,  and  hereditary 
influences  are  undoubtedly  very  potent  fac- 
tors. The  writer  attaches  but  very  little 
importance  to  Demeaux's  suggestion — un- 
supported as  it  is  by  any  valid  evidence — 
that  copulation  in  a  state  of  drunkenness 
may  engender  malformations ;  but  he  is 
inclined  to  give  more  credit  to  materual 
impressions  during  pregnancy  as  an  agent 
in  some  of  these  cases.  Many  examples 
which  are  ascribed  to  such  influences  are 
undoubtedly  due  to  other  causes ;  but  the 
numerous  well-attested  instances  in  physio- 
logical treatises,  which  prove  the  effects 
of  both  prolonged  and  sudden,  if  intense, 
emotion  on  the  process  of  secretion,  must 
make  one  pause  before  dogmatically  assert- 
ing that  the  nutrition  and  development  of 
the  embryo  cannot  be  interfered  with  in 
some  similar  manner. 

4.  Transpositions. — Transposition  may 
affect  the  entire  organism  in  some  of  the 
lower  classes  of  animals,  as  in  certain  fishes 
and  molluscs;  but  in  man  it  is  limited  to 
the  thoracic  and  abdominal  viscera.  The 
organs  normally  situated  on  the  right  side 
are  placed  on  the  left,  and  vice  versa ;  whilst 
those  which  occupy  the  median  plane  are  so 
rotated  that  the  parts  which  should  be  found 
on  one  side  of  the  mesial  line  are  displaced 
to  the  other.  Such  transposition  varies  in 
degree  in  different  cases,  sometimes  affecting 
all  the  viscera,  at  other  times  merely  one  or 
two  organs.  The  more  general  cases  are 
stated  by  Dareste  to  be  due  to  the  embryo 
heart  taking  a  turn  in  its  early  development  to 
the  left  instead  of  to  the  right,  which  is  its 
normal  change.  He  has  artificially  produced 
similar  deformities  by  incubating  eggs  placed 
obliquely,  so  as  to  subject  their  extremities 
to  unequal  degrees  of  heat,  and  cause  an 
excess  of  development  on  one  side.  Bischoff, 
however,  attributes  them  to  an  alteration  in 
the  normal  position  of  the  umbilical  vesicle 
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and  allantois,  so  that  the  former  turns  to  the 
left  and  the  latter  to  the  right,  and  suggests 
that  this  might  possibly  influence  the  site  of 
the  internal  organs. 

5.  Imperfect  Union  or  Closure. — A 
numerous  variety  of  malformations  result 
from  an  imperfect  union  of  embryonal  parts, 
originally  separate — such  as  hare-hp,  cleft 
palate,  spina  bifida,  &c. ;  or  from  imperfect 
closures  of  foetal  passages,  such  as  the  cervical, 
thoracic,  and  abdominal  clefts,  and  in  many 
of  the  latter  cases  the  viscera  are  also  pro- 
foundly modified. 

There  is  no  tmimpeachable  case  recorded 
of  true  hermaphroditism,  that  is,  where  the 
presence  of  true  sexual  glands  of  both  sexes 
has  been  satisfactorily  established. 

Treatment. — Many  malformations,  especi- 
ally such  as  belong  to  the  class  of  acquired 
deformities,  and  others  due  to  minor  degrees 
of  imperfect  union  or  imperfect  fission,  admit 
of  benefit  by  treatment;  but  as  such  treat- 
ment is  of  a  purely  surgical  kind,  it  does  not 
require  to  be  discussed  in  the  present  work. 

John  Cuenow. 

MALIGNANT  CHOLERA.— A  sy- 
nonym for  Asiatic  cholera.  See  Cholera, 
Asiatic  ;  and  Micro-Organisms. 

MALIGNANT  DISEASES.  —  This 
term  is  applied  to  certain  diseases  or  types 
of  a  disease  which  tend  towards  a  destructive 
or  fatal  issue.  First,  it  is  applied  to  such 
diseases  as  cancer,  which,  in  our  present  state 
of  knowledge,  inevitably  lead  to  the  destruc- 
tion of  life ;  and,  secondly,  to  certain  varieties 
of  fevers  and  other  acute  affections,  such  as 
typhoid  fever,  scarlet  fever,  small-pox,  and 
cholera,  which  present  peculiarly  grave  and 
aggravated  symptoms,  and  frequently  end  in 
death.  See  Cancer  ;  Heart,  Inflammation  of : 
2.  Ulcerative  Endocarditis  ;  and  Small-pox. 

MALIGNANT     PUSTULE.  —  See 

Pcstule,  Malignant. 

MALINGERING. — Malingering,  in  the 
sense  of  an  elaborate  and  carefully  planned 
attempt  to  deceive  the  medical  man,  is  not 
very  frequently  met  with  in  private  practice; 
and  although  the  simulation  of  various  mor- 
bid conditions  is  a  common  complication  of 
hysteria,  the  consideration  of  this  branch  of 
the  subject  will  find  its  more  natural  place 
under  the  heading  of  Feigned  Diseases. 
The  army  or  prison  surgeon,  however,  muBt 
be  on  hi3  guard  against  imposture,  and  must 
exercise  all  his  diagnostic  skill.  For  his 
guidance  many  elaborate  works  have  been 
written,  and  much  information  collected  re- 
garding the  nefarious  way  in  which  soldierB 
nave  often  outwitted  their  medical  attendants. 
In  our  own  country,  under  the  conditions  of 
voluntary  and  short  service,  the  men  seldom 
attempt  to  do  more  than  plead  the  excuse  of 
some  slight  and  temporary  ailment  to  ob- 


tain remission  from  guards  or  drills.  Head- 
aches, rheumatism,  colic,  diarrhoea,  and  other 
affections  of  a  more  or  less  '  subjective ' 
order,  are  naturally  difficult  of  detection ; 
but  the   surgeon   learns   gradually  by  ex- 
perience, and  seldom  fails  to  acquire  a  pretty 
shrewd  knowledge  of  the  habitual  Bchemer's 
somewhat  narrow  range  of  imposture;  and 
hence  it  is  that,  with  all  its  faults,  the  regi- 
mental system  of  military  practice  has  always 
worked  well,  and  enabled  a  sharp  look-out  to 
be  kept  on  the  troublesome  malingerer,  whose 
ingenuity  is  so  unprofitably  expended  on  at- 
tempts to  shirk  his  own  duties  at  the  expense 
of  his  more  industrious  comrades.  Occa- 
sionally, however,  when  the  soldier  urgently 
wishes  his  discharge,  he  is  induced  to  lay  his 
plans  with  greater  decision,  and  to  resort 
either  to  mutilation  or  to  the  imitation  of 
chronic  disease,  and  in  Continental  armies 
instances  of  this   sort  are  comparatively 
common.    To  avoid  the  grievous  burden  of 
conscription,  an  infinite  variety  of  artifices 
have  been  employed  with  greater  or  less 
success,  and  the  ample  literature  of  the  sub- 
ject bears  amusing  record  to  the  ingenuity 
with  which  these  inventions    have  been 
carried  out.    In  dealing,  however,  with  the 
minor  degrees  of  malingering  met  with  at 
home,  we  must  be  very  careful  not  to  be 
over-suspicious,  and  not  to  do  injustice  to  a 
real  sufferer  whose  symptoms  seem  some- 
what vague  and  incomprehensible.  Numerous 
cases  are  on  record  in  which  the  mystery 
surrounding  a  fixed  and  obstinate  pain  in 
the  back  has  been  cleared  up  by  the  rupture 
of  an  abdominal  aneurysm ;   and  Dr.  Spry 
records,  in  the  nineteenth  volume  of  the 
Pathological  Society's  Transactions,  a  most 
instructive  case  in  point.  A  typically  healthy 
trooper  of  the  Second  Life  Guards  presented 
himself  at  hospital,  complaining  of  very  un- 
comfortable sensations  in  the  oesophagus  and 
stomach,  following  the  swallowing  of  a  bone. 
Some  suspicion  of  malingering  was  enter- 
tained at  the  time ;  but  Dr.  Spry,  impressed 
by  a  certain  anxiety  of  aspect,  retained  the 
man  under  treatment,  and  three  days  later 
death  suddenly  ensued,  and  the  post-mortem 
examination  revealed  perforation  of  the  aorta, 
caused  by  a  small  spiculum  of  beef-bone. 
Facts  like  this  are  abundantly  suggestive  of 
caution,  and  of  the  happy  medium  between 
excessive  sharpness  and  undue  credulity, 
which  a  wide  and  intelligently  used  ex- 
perience can  alone  confer.    Far  better  is  it 
for  us  to  be  deceived  twenty  times  than  for 
unjust  suspicion  to  be  directed  to  the  victim 
of  Borne  painful   and   depressing  disease, 
whose  only  fault  may  consist  in  his  inability 
to  supply  a  sufficiently  clear  and  convincing 
scheme  of  sufferings  which  may  be  only  too 
real.  Robert  Farquharson. 

MALPOSITION  OF  ORGANS.  

Sec  Organs,  Displacement  of. 
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MALTA. — A  warm,  rather  moist,  and 
very  variable  winter  climate.  See  Climate, 
Treatment  of  Disease  by. 

MALTA  FEVER. — Synon.  :  Mediter- 
ranean Fever ;  Gastric  Remittent,  and  Bilious 
Remittent  Fever ;  Rock  Fever  (Gibraltar)  ; 
Neapolitan  Fever ;  &c. 

Definition. — An  endemic  disease  of  long 
duration,  characterised  by  fever,  enlarged 
spleen,  profuse  perspiration,  constipation ;  by 
almost  invariable  relapses  ;  accompanied  by 
pains  of  a  rheumatic  or  neuralgic  character, 
and  sometimes  swelling  of  joints  or  orchitis  ; 
and  characterised  in  fatal  cases  by  enlarge- 
ment and  softening  of  the  spleen,  no  swelling 
or  ulceration  of  Peyer's  glands,  and  the  con- 
stant occurrence  in  various  organs  of  a  species 
of  micrococcus. 

Geographical  Distribution. — As  far  as 
is  known  at  present  this  fever  is  only  met 
with  on  the  shores  and  islands  of  the  Mediter- 
ranean, where  it  is  widely  distributed. 

^Etiology. — Malta  fever  is  probably  due 
to  the  introduction  into  the  system  of  a 
specific  micro-organism.  This  assertion  is 
based  upon  the  following  facts  :  (1)  A  well- 
defined  species  of  micrococcus  is  found  in  the 
organs  of  every  fatal  case.  (2)  This  micro- 
coccus can  be  readily  cultivated  outside  the 
body.  (3)  Inoculation  of  a  pure  cultivation 
into  a  monkey  caused  fever  and  death  after 
twenty-one  days.  (4)  From  the  organs  of 
this  monkey  the  identical  micrococcus  was 
abundantly  obtained.  As  to  how  this  micro- 
coccus gains  entrance  to  the  organism  nothing 
definite  is  known.  There  is  no  evidence  that 
Malta  fever  is  communicated  directly  from 
individual  to  individual.  One  attack  of  Malta 
fever  probably  confers  immunity  against  a 
second.    See  Micro-organisms. 

Age  and  Sex. — This  disease  chiefly  affects 
young  persons  between  the  ages  of  ten  and 
thirty;  less  frequently  under  ten,  and  from 
thirty  to  fifty;  and  very  rarely  above  fifty. 
It  does  not  seem  to  occur  among  infants,  or 
if  it  does  it  is  not  recognised.  Sex  has  little 
influence,  but  the  complaint  is  more  common 
among  men  than  women. 

Station  in  life. — Malta  fever  attacks  the 
well-to-do  classes,  living  in  large  well-ven- 
tilated houses,  probably  in  as  large  a  pro- 
portion as  it  does  the  poor  in  their  more 
crowded  dwellings. 

Months  and  Seasons.— -The  summer  is  the 
season  of  the  greatest  prevalence  of  the  dis- 
ease, and  most  cases  occur  in  the  month  of 
July.  A  marked  diminution  takes  place  in 
autumn,  and  it  is  rare  in  the  winter  and 
spring  months. 

Incubation. — It  is  impossible  to  say  de- 
finitely how  long  the  period  of  incubation  is, 
but  the  writer  would  put  it  approximately  at 
ten  days. 

Clinical  Description.— Early  Symptoms. 
For  the  first  week  or  ten  days  sleeplessness 


and  headache  are  complained  of,  which  may  be 
mild  or  severe  ;  the  appetite  is  absent ;  there 
is  nausea,  sometimes  vomiting,  and  a  feeling 
of  weight  and  tenderness  in  the  epigastric 
region  ;  constipation  is  the  rule,  diarrhoea  the 
exception.  The  spleen  and  liver  are  enlarged, 
and  both  may  be  tender  on  pressure.  Tym- 
panites is  uncommon,  but  may  occur,  as  also 
may  gurgling  in  the  iliac  fossa.  During  this 
time  almost  invariably  a  slight  cough  with 
scanty  expectoration  is  developed,  and  on 
examination  the  breathing  at  the  bases  is 
found  to  be  unsatisfactory,  harsh  and  creak- 
ing in  character,  with  now  and  then  a  moist 
crepitation.  There  is  no  eruption,  but  the 
patient  suffers  from  a  most  profuse  perspira- 
tion, and  a  more  or  less  abundant  crop  of 
sudamina  is  developed.  There  may  be  a 
little  delirium  at  night  during  this  time,  but 
this  is  rare,  and  is  so  slight  as  scarcely  to  call 
for  remark.  Unless  there  be  headache  or 
severe  pain  in  the  lumbar  region,  the  patient 
for  the  first  week  or  two  usually  professes 
that  he  suffers  very  little  ;  at  the  end  of  this 
period  the  headache  and  acute  symptoms 
usually  disappear,  and  the  long  and  monoto- 
nous period  of  the  fever  begins,  a  period 
which  seems  interminable  alike  to  medical 
attendant  and  patient.  The  patient's  aspect 
is  natural  but  listless  ;  his  tongue  is  clean  ; 
he  has  a  wish  for  solid  food,  which  must  often 
be  denied ;  and  his  bowels  require  the  stimu- 
lus of  an  aperient  or  enema  for  evacuation. 

Later  Symptoms. — The  profuse  perspira- 
tion still  continues,  and  day  after  day_  the 
patient  becomes  weaker  and  loses  weight, 
until  he  has  scarcely  power  to  stagger  a  few 
yards.  During  this  period  the  temperature 
often  ranges  high.  The  patient  sleeps  mode- 
rately well,  has  no  delirium  or  restlessness, 
is  uncomplaining,  and  takes  without  any  ill 
effect  a  large  supply  of  fluid  food  and  stimu- 
lants. The  only  '  variation  '  in  his  condition 
is  afforded  by  a  rheumatic  affection  of  the 
joints  ;  one  day  the  knee  is  found  red,  swollen, 
and  intensely  painful  on  being  touched,  a  few 
days  afterwards  a  wrist  or  ankle  may  be  at- 
tacked. Sometimes  almost  all  the  large  joints 
in  the  body  are  affected  in  this  way,  or  there 
may  be  intercostal  neuralgia,  sciatica,  or  an 
inflamed  and  swollen  testicle.  Thus  many 
weeks  may  pass,  but  at  last  the  temperature 
fairly  comes  down  to  the  normal,  and  the 
patient  enters  on  a  long  and  tedious  con- 
valescence. .   .  . 

Temperature. — The  chief  characteristic  in 
regard  to  the  temperature  curve  in  this  fever 
is  its  irregularity.  The  type  varies  from  the 
continued  to  the  intermittent:  one  case  is 
almost  continuous  throughout,  another  al- 
most intermittent ;  some  cases  begin  with  a 
markedly  intermittent  type,  and  pass  into  the 
continued,  whilst  others  begin  as  continued 
and  pass  into  the  intermittent.  Some  severe 
cases  show  a  long  irregular  elevation  of  tem- 
perature, only  reaching  normal  limits  about 
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the  ninetieth  day.  The  temperature  ourve, 
as  a  rule,  runs  high,  reaching  104°,  105°,  and 
even  106°  F. 

Duration.  —  Patients  with  Malta  fever 
show  an  average  stay  in  hospital  of  nearly 
ninety  days.  The  length  of  the  fever  may 
vary  from  fifteen  days  to  as  many  weeks  or 
more. 

Diagnosis. — A  severe,  rapidly  fatal  case  of 
Malta  fever  cannot  be  distinguished  from  a 
similar  case  of  typhoid  except  by  •post-mortem 
examination,  when  the  absence  or  presence 
of  a  specific  anatomical  lesion  in  the  small 
intestine  at  once  separates  the  two  kinds. 
If,  as  many  hold,  these  fevers  are  caused  by 
the  entrance  into  the  body  of  specific  micro- 
organisms, then  it  is  evident  that  the  most 
rational  and  scientific  method  of  classifying 
them  would  be  by  the  identification  of  the 
parasite  peculiar  to  each.  In  all  cases  of 
Malta  fever  there  is  found  a  minute  round  or 
oval  bacterium  —  the  specific  micrococcus  ; 
whereas  in  typhoid  there  is  found  a  much 
larger  rod-shaped  micro-organism — the  ty- 
phoid bacillus.  Ordinary  cases  of  Malta 
fever  can  be  distinguished  from  typhoid  by 
their  long  duration,  the  tendency  to  consti- 
pation, the  absence  of  a  specific  eruption, 
and  the  much  smaller  rate  of  mortality, 
which  does  not  exceed  2  per  cent. 

Treatment. — This  is  a  specific  fever,  and 
no  drug  at  present  known  has  any  power 
of  modifying  its  course.  The  sulphate  and 
salicylate  of  quinine,  Warburg's  tincture, 
eucalyptus,  calomel,  salicylic  acid  or  the  sali- 
cylates, carbolic  acid,  and  other  drugs  have 
been  tried  again  and  again  for  this  purpose, 
but  without  any  good  result.  Medicinal 
treatment  must  therefore  be  directed  to 
mitigate  severe  symptoms.  At  the  beginning 
of  the  fever  phenazone  is  often  found  useful 
to  combat  severe  headache  and  sleeplessness. 
For  the  constipation  a  mild  aperient  or 
simple  enema  will  very  often  prove  necessary. 
For  the  neuralgic  and  articular  pains,  hypo- 
dermic injection  of  morphine,  and  the  lini- 
ments of  aconite,  opium,  and  belladonna  will 
be  prescribed.  Treatment  must  therefore  be 
principally  directed  to  keeping  up  the  patient's 
strength  by  judicious  dieting,  and,  when  re- 
quired, by  stimulants,  and  by  attention  to 
ordinary  hygienic  principles.  Removal  of 
the  patient  from  the  affected  area  does  not 
cut  short  the  course  of  the  fever ;  but,  as  in 
many  other  diseases,  complete  restoration  to 
health  will  certainly  be  hastened  by  change 
of  climate.  David  Bruce. 

MAMMARY  GLAND,  Diseases  of. 

See  Breast,  Diseases  of. 

MANIA  (fiauia,  fury,  madness). — Synon.: 
Fr.  Manie  Suraigu'c;  DdUrc  Aiguc;  Fureur; 
Ger.  Tobsucht ;  Wuth. 

Under  the  term  '  mania  '  very  distinct  dis- 
orders or  degrees  of  disorder  have  been 


described,  which  we  shall  speak  of  as  Acute 
Delirious  Mania;  Acute  Mania;  and  Mania. 

I.  Acute  Delirious  Mania. — Acute  de- 
lirious mania,  or  maniacal  delirium — which- 
ever we  prefer  to  call  it — is  something  quite 
distinct  from  that  ordinarily  known  as  acute 
mania.  The  symptoms  are  much  graver,  the 
course  is  briefer  and  more  defined,  and  the 
treatment  of  the  one  would  be  quite  inappro- 
priate to  the  other.  An  outburst  of  delirious 
mama  may  take  place  after  very  few  and 
very  short  premonitory  symptoms.  Quite 
suddenly,  after  a  few  days  or  even  hours,  the 
patient  will  display  the  most  violent  excite- 
ment, which  may  as  suddenly  subside,  or  run 
a  well-marked  course  of  a  few  weeks  ;  and  if 
it  does  not  terminate  fatally,  will  gradually 
decline,  recovery  usually  taking  place.  Such 
an  attack  may  have  its  origin  in  some  sudden 
mental  shock,  as  the  death  of  a  friend,  a 
violent  quarrel,  a  disappointment  or  suddenly 
announced  misfortune ;  or  it  may  arise  in  the 
course  or  decline  of  an  acute  disease,  as 
pneumonia  or  measles.  It  may  also  come 
on  during  rheumatism,  or  after  great  fatigue, 
an  epileptic  seizure,  or  child-birth. 

We  cannot  tell  at  first  whether  the  attack 
will  be  transient  or  prolonged.  We  may  try 
to  cut  it  short  by  a  brisk  purgative,  and  by 
such  medicines  as  chloral  and  bromide  of 
potassium,  a  subcutaneous  injection  of  hydro- 
bromate  of  hyoscine,  or  a  full  dose  of  sulpho- 
nal,  and  these  not  infrequently  answer  the 
purpose.  Sleep  is  procured,  and  perfect  re- 
covery may  take  place  in  a  few  days.  There 
are  patients  whose  organisation  is  so  unstable 
that  it  is  thrown  off  its  balance  by  a  cause 
perhaps  trifling,  but  which  produces  a  tre- 
mendous nerve-discharge  and  complete  dis- 
turbance of  the  whole  mental  functions.  But 
so  transient  may  this  be,  that  one  sleep  re- 
stores the  normal  equilibrium,  and  the  patient 
is  cured.  This  condition  in  females  is  often 
called  hysterical — hysterical  mania.  There 
is  no  special  connexion  between  it  and  the 
uterine  functions,  and  it  is  better  to  retain 
the  name  '  hysterical  mania  '  for  a  variety  to 
which  it  may  be  more  appropriately  given. 

The  delirium,  however,  does  not  always 
terminate  quickly.  If  sleep  becomes  less  and 
less,  the  mind  more  and  more  confused,  and 
quiet  and  lucid  intervals  rarer,  we  may  be 
sure  that  the  attack  will  be  serious  and  pro- 
longed, and  that  careful  and  efficient  nursing 
for  some  time  will  be  necessary.  Where  a 
quiet  and  airy  room  can  be  provided,  and  a 
patient's  means  are  sufficient  to  allow  him 
an  adequate  staff  of  attendants,  an  asylum  is 
not  indispensable.  He  will  not  require  to 
take  exercise  in  a  garden;  he  will  not  be 
dangerous,  as  some  are,  to  himself  or  others, 
though  he  may  bo  violent  and  excited.  He 
may  be  noisy,  however,  and  bo  not  able 
to  remain  unless  the  house  is  detached. 
The  room  should  be  lofty  and  cool,  the  win- 
dows protected  and  darkened ;  all  furniture 
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must  be  removed,  and  the  bed  made  on 
mattresses  placed  on  the  floor,  for  he  will 
not  lie  on  a  bedstead,  and  attempts  to  keep 
him  there  will  end  in  bruises  or  more  serious 
injury.  Clothes  will  be  torn  off;  but  if  the 
weather  is  very  hot,  as  is  so  often  the  case 
during  these  attacks,  this  will  be  of  little 
consequence.  If  it  is  cold,  a  strong  suit 
laced  up  the  back  may  be  put  on,  and  under- 
neath it  the  requisite  body-clothes;  or  a 
blanket  may  be  placed  round  the  patient, 
and  fastened  up  the  back. 

These  patients  are  in  incessant  motion, 
singing,  shouting,  and  talking  in  a  string  of 
incoherent  utterances,  often  repeating  the 
same  sentence  again  and  again,  or  a  snatch 
of  a  song  or  text,  or  a  rhyme  of  their  own 
composition.  As  a  rule  they  are  not  violent, 
and  do  not  attack  those  about  them,  though 
they  may  resist  that  which  is  done  for  them. 
They  maybe  hilarious  and  full  of  glee  and  mis- 
chief, which  is  a  good  sign;  or  terror-stricken, 
with  visions  of  horrible  objects,  which  is  un- 
favourable. They  are  wet  and  dirty ;  and 
the  urine  will  be  high-coloured,  and  often 
retained  for  a  long  period.  We  shall  derive 
valuable  information  if  we  are  able  to  take 
the  temperature  ;  but  often  that  is  a  difficult 
task.  A  high  temperature  is  a  bad  sign ; 
and  so  is  a  rapid  pulse,  if  it  continues  persis- 
tently when  the  patient  has  not  been  using 
violent  exertion  for  some  time.  The  tongue 
will  often  become  thickly  coated,  dry,  and 
brown.  If  it  does  not,  but  remains  moist 
and  comparatively  clean,  this  is  of  good 
omen. 

Prognosis. — The  prognosis  in  these  cases 
is  upon  the  whole  favourable.  The  termina- 
tions are  almost  always  either  recovery  or 
death.  The  patients  aremostly  youngpersons, 
who  recover  unless  weakened  by  previous 
attacks,  other  disease,  or  child-birth.  Many 
of  the  fatal  cases,  in  the  writer's  experience, 
have  been  complicated  by  tuberculosis. 

Treatment.  —  Sleep  in  the  attacks  now 
under  consideration  is  generally  absent,  some- 
times for  many  days.  Women  can  last 
longer  without  sleep  than  men,  and  die  much 
less  frequently  in  acute  delirium.  If  sleep 
does  not  come  the  patient  dies,  and  our  great 
effort  must  be  to  promote  sleep  by  various 
methods.  The  first  question  will  be  whether 
we  are  to  give  drugs  to  accomplish  this ;  and, 
if  so,  what  drugs  ?  Opium  must  not  be  given ; 
it  will  not  procure  sleep,  whether  given  by 
the  mouth  or  subcutaneously.  It  may  pro- 
duce a  slight  narcotism  for  half-an-hour  or 
so,  and,  if  we  increase  the  dose,  will  cause 
narcotic  poisoning  and  death ;  but  in  the 
height  of  the  attack  it  will  not  procure  sleep. 
Chloral  we  may  try  in  combination  with 
bromide  of  potassium,  giving  half-drachm 
doses  of  each,  and  watching  the  effect.  In 
most  cases,  sleep  of  longer  or  shorter  dura- 
tion will  be  caused  by  these  drugs ;  and  al- 
though it  may  be  short,  it  may  be  sufficient 


to  save  the  patient's  life,  and  enable  him  to 
battle  successfully  with  the  disorder.  In 
the  writer's  experience,  many  more  of  these 
acutely  delirious  patients  died  before  the  in- 
troduction of  chloral  than  since.  Yet  it  must 
not  be  given  in  enormous  or  repeated  doses, 
and  a  considerable  interval  should  elapse 
between  them.  It  may  be  administered  easily 
in  stout  or  ale,  and  often  in  wine.  We  may 
also  give  sulphonal,  or  that  powerful  but 
somewhat  dangerous  drug,  hyoscine.  Such 
drugs  as  these  are  not  to  be  administered 
frequently,  or  at  regular  intervals.  We  wish 
to  procure  sleep  enough  to  prevent  the  patient 
from  dying  by  exhaustion ;  but  in  this  very 
acute  form  no  medicine  is  likely  to  produce 
more  than  a  short  sleep,  and  is  more  likely 
to  do  this  if  not  given  too  frequently,  and 
less  likely  to  produce  bad  effects. 

Next  to  sleep,  the  most  important  matter 
is  food.  To  enable  the  sufferer  to  withstand 
the  exhaustion,  which  is  the  cause  of  death 
when  a  case  ends  fatally,  he  must  be  fed 
frequently  and  liberally.  These  patients 
rarely  refuse  food,  but  require  careful  coax- 
ing and  feeding  ;  and  a  skilful  attendant  will 
give  something  every  two  or  three  hours — 
minced  meat  and  vegetables,  or  bread  and 
milk,  beef-tea,  eggs,  and  the  like.  Brandy 
often  produces  great  excitement  at  the  onset 
and  height  of  an  attack,  and  stout  or  ale  is 
more  suitable,  and  more  likely  to  bring 
about  sleep.  We  may  give  also  plenty  of 
lemonade,  barley-water,  and  such  drinks,  if 
there  be  great  heat  and  thirst. 

Although  this  unconscious  or  semi-consci- 
ous delirium  may  continue  for  many  days, 
yet  in  almost  every  case  the  violence  and 
excitement  are  paroxysmal,  with  intervals  of 
comparative  calm,  even  if  there  be  no  sleep. 
Judicious  attendants  will  avail  themselves 
of  these  quiet  intervals  to  administer  food, 
and  keep  the  patient  in  the  recumbent 
posture,  thus  ensuring  rest,  instead  of  letting 
him  be  continually  on  his  legs  wandering 
about  the  room,  and  so  exhausting  his 
strength.  And  when  held  down  quietly, 
with  cold  cloths  applied  to  the  head,  or  his 
face  fanned  by  the  nurse,  he  is  not  unlikely 
to  drop  off  to  sleep. 

Can  sleep  be  procured  by  other  means  ? 
The  French  have  advocated  prolonged  hot 
baths,  but  they  are  attended  with  consider- 
able danger.  We  may  try  a  bath  of  half-an- 
hour  at  90°  or  92°,  allowing  it  to  become 
cooler,  but  it  is  of  no  use  attempting  this 
unless  the  patient  submits  to  it  without  a 
desperate  struggle.  Cold  to  the  head  may 
be  applied,  because  it  is  soothing  and  grate- 
ful to  the  sufferer,  though  it  is  a  question 
whether  the  circulation  in  the  brain  is  much 
affected  thereby. 

The  bowels  may  be  kept  open  by  a  dose 
of  calomel  administered  in  the  food,  or  half- 
a-grain  of  podophyllin.  Active  purgation  is 
inadmissible  except  at  the  very  outset,  and 
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enemata  cannot  easily  be  given  in  the  vio- 
lent stages.  It  nsed  to  be  the  fashion  to 
apply  bhsters  to  the  nape  of  the  neck  or 
calves.  This  is  most  unadvisable,  for  such 
parts  may  become  very  sore,  owing  to  the 
restlessness  of  the  patient,  and  thus  deprive 
him  of  sleep.  Neither  is  it  necessary  to  cut 
all  the  hair  off,  which  in  the  case  of  a  lady 
may  be  a  very  grievous  matter.  If  very  long, 
it  may  be  shortened  without  being  cut  close 
to  the  head. 

H.  Acute  Mania.— Quite  different  from 
the  unconscious  raving  of  maniacal  delirium 
is  the  conscious  but  violent  excitement  to 
which  we  give  the  name  of  acute  mania. 
The  former  is  a  disorder  dangerous  to  life, 
running  a  rapid  course  to  death  or  amend- 
ment in  a  week  or  two.  The  latter  may  go 
on  for  weeks  or  months  with  little  danger  to 
life,  but  with  excitement  so  troublesome  that 
the  sufferers  require  the  restraint  and  discipline 
of  an  asylum.  Though  most  insane,  full  of  de- 
lusions and  outrageous  habits  of  every  kind, 
they  know  what  they  are  about,  and  are  all 
the  more  mischievous  in  consequence.  They 
can  take  every  advantage  of  an  opportunity, 
and  know  how  to  exasperate  those  about 
them.  They  generally  eat  well,  and  sleep 
indifferently,  but  sufficiently  to  support  life ; 
and  their  bodily  health  often  remains  wonder- 
fully good  considering  what  they  go  through. 
They  will  destroy  clothes,  windows,  bedding, 
and  deny  or  justify  all  they  have  done.  The 
termination  is  not  usually  fatal,  unless  the 
health  gives  way  through  some  other  disease. 
The  patients  generally  recover  gradually,  or 
sink  into  chronic  mania  or  dementia. 

Prognosis.— The  prognosis  in  cases  of 
acute  mania  will  depend  upon  circumstances. 
(1)  The  number  and  duration  of  the  attacks 
are  important.  In  a  first  attack  the  pro- 
gnosis is  favourable.  If  recent,  we  may  have 
hopes,  even  if  there  have  been  preceding 
attacks  of  a  like  character.  (2)  If  the  patient 
is  not  of  advanced  age  or  of  broken  health, 
the  prognosis  is  favourable.  (3)  If  the  mania 
consists  of  violent,  turbulent  conduct,  rather 
than  of  fixed  delusions,  as  is  frequently  the 
casie,  there  is  more  hope.  If  the  patient  hears 
voices,  the  prognosis  is  bad.  If  there  are 
delusions  which  impel  him  to  refuse  food, 
and  he  doe3  so  persistently  and  violently,  it 
may  be  difficult  to  give  sufficient  nourish- 
ment, and  he  may  sink  from  exhaustion,  or 
become  a  chronic  maniac. 

Treatment.— Patients  suffering  from  this 
form  of  mania  do  not  require,  like  the  last, 
to  be  kept  in  one  room;  on  the  contrary, 
they  should  take  plenty  of  exercise  in  the 
open  air.  This  will  promote  sleep  more  than 
drugs  though  we  may  give  an  occasional 
dose  of  chloral  hydrate,  or  bromide  of  potas- 
sium orthe  latter  with  chloral  hydrate  or 
with  Indian  hemp.  Such  medicines,  however, 
should  be  <<iven  only  to  procure  sleep,  not  to 
auay  excitement ;  we  may  also  try  sulphonal 


or  hyoscine.  In  many  cases,  however,  sleep 
procured  by  drugs  appears  to  prolong  the 
attack,  and,  where  there  is  no  danger  to  life, 
it  is  better  to  omit  them,  and  to  let  natural 
sleep  come  after  the  fatigue  of  exercise. 
Plenty  of  food  is  required,  for  the  waste  is 
great. 

Patients  of  this  kind  are  not  to  be  cured  or 
even  kept  without  discipline  and  moral  treat- 
ment; and  great  tact,  firmness,  and  patience 
are  required  for  their  management.  They 
may  be  very  dangerous  and  spiteful,  will  know 
how  to  provoke  attendants,  and  how  to  take 
them  unawares  if  off  their  guard.  Moral 
treatment  will  be  far  more  efficacious  than 
drugs,  but  it  can  only  be  carried  out  in  an 
asylum.  Patients  in  this  condition,  if  kept 
in  private  houses,  must  be  rendered  quiet  by 
drugs ;  but  there  is  great  fear  lest  by  this 
method  the  disease,  instead  of  being  cured, 
may  be  converted  into  a  chronic  and  in- 
curable mania. 

III.  Mania. — A  great  variety  of  cases  are 
grouped  under  this  name,  arising  from  vari- 
ous causes,  but  alike  in  the  fact  that  they 
are  marked  by  excitement  rather  than  de- 
pression, by  exaltation  or  wrath,  but  not  by 
gloom.  Excitement  and  noisy  and  irrational 
conduct  characterise  some,  but  most  patients 
present  delusions  coinciding  with  their  temper 
and  bodily  condition  when  in  health.  Almost 
always  this  form  of  insanity  is  marked  by 
delusions,  if  it  lasts  long  enough ;  but  some- 
times a  short  burst  of  excitement — a  tran- 
sitory mania — may  pass  away  without  the 
stage  of  delusion  being  reached. 

The  diagnosis  of  an  ordinary  case  of  mania 
is  not  difficult.  The  prognosis  must  depend 
on  the  cause ;  the  age  of  the  patient ;  the 
character  of  the  delusions,  if  there  be  any ; 
the  occurrence  or  non-occurrence  of  previous 
attacks,  and  their  history.  Attacks  of  mania 
are  frequently  recurrent,  and  may  be  repeated 
again  and  again  through  a  long  life ;  recovery 
may  take  place  on  each  occasion,  or  the  dis- 
order may  at  last  turn  into  chronic  mania  or 
dementia.  The  period  of  excitement  in  many 
cases  is  followed  by  one  of  depression,  and 
these  may  alternate  with  great  regularity  for 
twenty  or  thirty  years  ;  and  even  when  the 
patient  is  sunk  into  hopeless  dementia  the 
period  of  excitement  may  occur  as  regularly 
as  before  the  mental  powers  had  given  way. 

Treatment.— Of  the  treatment  of  these 
cases  a  great  deal  cannot  be  said.  The  ma 
j or ity  will  require  the  care  and  vigilance  to 
be  found  in  an  asylum,  at  any  rate  during 
the  excited  stage.  The  intervening  or 
rational  period  will  often  be  prolonged  ad- 
vantageously by  removal  from  the  asylum ; 
and  when  this  is  the  case  there  will  be  fre- 
quently found  less  reluctance  to  return  to  it 
when  the  necessity  arises,  and  instances  are 
not  uncommon  of  patients  even  themselves 
seeking  its  sholtor. 

G.  F.  Blandford. 
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MANIPULATION"  (manus,  the  hand). 
A  mode  of  investigating  and  also  of  treat- 
ing diseases  by  the  use  of  the  hands.  See 
Physical  Examination  ;  Friction  ;  Mas- 
sage ;  and  Shampooing. 

MANITOU  SPRINGS,  in  Colorado, 

is  famous  for  its  mineral  springs  and  as  a 
high-altitude  station,  being  situate  6,370  feet 
above  sea-level,  in  a  sheltered  valley  of 
the  Rocky  Mountains  at  the  foot  of  Pike's 
Peak.  The  climate  is  that  of  Colorado 
Springs,  six  miles  distant  (see  Colorado 
Springs),  and  the  mineral  springs  consist 
of :  (1)  alkaline  and  saline,  useful  in  kidney 
and  liver  affections ;  and  (2)  chalybeate  alkali 
(the  iron  ute),  of  repute  in  uterine  disease. 
The  climate  has  been  found  valuable  in  the 
treatment  of  chronic  phthisis.  The  neigh- 
bourhood of  the  great  tracts  of  Manitou  and 
Estes  Parks,  1,000  to  1,200  feet  higher  than 
Manitou  Springs,  being  available  for  camping- 
out,  is  an  additional  attraction. 

MARASMUS  (jiapalva,  I  grow  lean). — 
A  synonym  for  general  wasting.  See  Atro- 
phy, General. 

MARIENBAD,  in  Bohemia.— Alka- 
line sulphated  waters  and  mud  baths.  See 
Mineral  Waters. 

MARSH  FEVER.— A  synonym  for  in- 
termittent fever.    See  Intermittent  Fever. 

MASKED. — A  synonym  for  larvated. 
See  Larvated. 

MASSAGE. — Synon.:  Medical  Rubbing ; 
Mechanotherapy ;  Fr.  Massage  ;  Ger.  Mas- 
siren. 

Definition. — A  series  of  mechanical  move- 
ments, best  executed  by  the  hands  of  the 
operator,  affecting  not  only  the  skin,  but  also 
the  deeper  structures  of  the  body. 

Modes  of  Action. — Massage  acts  in  the 
following  ways  :  (a)  it  quickens  the  flow  of 
the  fluids  (blood,  lymph,  chyle,  and  others)  ; 
(b)  it  increases  secretion  and  excretion ;  (c)  it 
excites  muscular  action. 

Methods. — The  movements  in  massage  are 
of  several  kinds :  (1)  Stroking,  or  effleurage ; 
(2)  Pressure,  or  petrissage  ;  (3)  Percussion, 
or  tapotement ;  (4)  Vibrations ;  (5)  Passive 
movements ;  (6)  Active  or  Swedish  move- 
ments ;  (7)  Medical  gymnastics. 

Stroking  is  performed  by  lightly  drawing 
the  hand  in  one  direction  over  the  surface  of 
the  part :  on  the  head  from  the  vertex,  and 
on  the  spine  from  the  neck,  downwards  ;  on 
the  limbs,  from  the  extremities  towards  the 
trunk.  When  friction  is  employed,  greater 
pressure  is  made,  and  the  hand  is  moved  to 
and  fro. 

Pressure  (squeezing,  kneading,  rolling, 
&c).  The  pressure  and  relaxation  should  be 
alternate  and  rhythmical,  simulating  natural 


muscular  action.  During  the  pressure  the 
veins,  capillaries,  lymphatic  ducts,  and  lymph 
spaces  are  emptied  ;  and  the  valves  in  the 
vessels  preventing  the  return  of  the  expelled 
fluids,  room  is  made  for  a  fresh  supply. 

Percussion  (tapping,  beating,  pounding,  and 
others)  causes  muscular  contraction. 

Vibrations  act  in  a  similar  manner. 

Passive  movements. — All  the  normal 
movements  of  the  joints  are  fully  executed 
by  the  operator,  the  will  of  the  patient  being 
in  abeyance.  The  synovia  is  increased,  if 
scanty  —  absorbed,  if  in  excess  ;  deposits 
around  the  joints  are  removed,  and  nutrition 
is  promoted. 

Active  or  Sivedish  movements  are  per- 
formed with  the  combined  help  of  the  patient 
and  operator.  The  will  of  the  patient  is  con- 
centrated on  the  muscles  under  treatment. 
The  patient  is  directed  to  cause  a  muscle  to 
act,  and  the  operator  resists  the  movement, 
employing  slightly  less  force.  When  the 
muscle  has  fully  contracted,  the  operator 
employs  more  force,  whilst  the  patient,  dimin- 
ishing but  not  ceasing  his  resistance,  allows 
the  part  to  be  brought  back  to  its  original 
position.  This  is  repeated  a  suitable  number 
of  times,  but  never  so  as  to  cause  muscular 
exhaustion. 

Medical  gymnastics  have  for  their  object 
the  bringing  into  action  those  muscles  which 
are  seldom  employed,  or  which,  for  some 
special  reason,  require  strengthening. 

Uses. — The  maladies,  both  medical  and 
surgical,  for  which  these  therapeutic  agents 
have  been  employed  with  success  are  very 
numerous.  It  must  suffice  to  mention  the 
following:  Muscular  weakness  and  wasting; 
infantile  paralysis ;  Bell's  palsy ;  lead  palsy  ; 
neurasthenia  ;  neuralgias  ;  sciatica  ;  peri- 
pheral neuritis  ;  anaesthesia;  hyperesthesia ; 
chorea;  hysteria;  occupation  palsies;  some 
forms  of  arthritic  disease,  as  rheumatoid 
arthritis  and  chronic  rheumatism  ;  and  the 
morphine  habit. 

John  Fletcher  Little. 

and  oXyos,  or  68vvr],  pain).— Pain  in  the 
mammary  gland.    See  Breast,  Diseases  of. 

MASTICATION,  Disorders  of.— In 

the  mouth  the  food  is  submitted  to  the 
action  of  the  jaws,  carrying  the  teeth;  is 
moved  about  by  the  tongue;  and  is  kept 
between  the  teeth  by  the  hps,  cheeks,  and 
tongue.  The  muscles  which  perform  the 
complicated  and  nicely  adjusted  movements 
of  mastication  are  supplied  by  the  third 
division  of  the  trifacial,  the  facial,  and  the 
hypoglossal  nerves.  These  movements  are 
essentially  voluntary,  the  stimuli  which 
determine  them  being  central  in  origin,  and 
passing  to  the  muscles  by  the  above-men- 
tioned nerves;  but,  at  the  same  time,  the 
mere  contact  of  the  buccal  mucous  mem- 
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brane  with  food  aids  in  determining  the 
movements,  afferent  impressions  travelling 
to  the  brain  by  the  fifth  pair  of  nerves. 

Mastication  is  liable  to  be  disordered  from 
various  causes. 

1.  Muscular  Paralysis. — Imperfect  per- 
formance of  mastication  is  frequently  the 
residt  of  cerebral  lesions,  such  as  haemor- 
rhage or  tumours.  Dependent  on  the  seat 
and  extent  of  these  will  be  the  extent  of  the 
paralysis,  which  may  vary  from  an  impaired 
movement  of  one  cheek,  thus  permitting  the 
food  to  collect  between  it  and  the  gum,  to 
almost  an  absolute  inability  to  move  the  lower 
jaw  from  side  to  side,  or  to  close  the  mouth. 

There  are  several  special  forms  of  paralysis 
in  which  the  movements  of  mastication  are 
affected,  either  alone  or  in  common  with 
other  muscles  of  the  body. 

(a)  Labio-glosso-laryngeal  paralysis  is 
especially  characterised  by  the  impairment 
of  mastication  and  deglutition,  which  pro- 
gresses from  a  mere  escape  of  saliva,  due  to 
paralysis  of  the  orbicularis  oris,  to  complete 
inability  to  perform  either  act.  Of  the  masti- 
catory muscles,  it  is  those  of  the  tongue  and 
hps  which  are  mainly  affected.  As  the  dis- 
ease progresses  to  its  invariably  fatal  end, 
the  palsy  increases  in  completeness. 

(b)  The  loss  of  power  in  the  muscles  of 
mastication  associated  with  diphtheria,  is 
far  less  frequent  than  paralysis  of  degluti- 
tion, and  is  usually  limited  to  some  weak- 
ness of  the  tongue,  and  less  often  of  the  hps 
and  cheeks. 

2.  Muscular  Spasm.  —  Trismus,  or  tonic 
spasm  of  the  muscles  of  mastication  supplied 
by  the  motor  branch  of  the  fifth  nerve,  is 
rarely  unilateral.  The  jaws  are  usually 
completely  locked,  and  incapable  of  separa- 
tion, thus  rendering  mastication  impossible. 
The  trismus  may  be  a  part  of  a  general 
condition  of  tetanus,  or  may  be  the  sole 
indication  of  spasm ;  and  in  the  latter  case 
i3  usually  reflex  in  origin,  being  determined 
by  such  causes  as  dental  irritation,  or  facial 
neuralgia,  or,  more  rarely,  by  distant  wounds 
or  intestinal  worms. 

Irregular  clonic  spasms  of  the  muscles  of 
the  jaws,  such  as  are  frequently  seen  in 
epilepsy  and  hysteria,  and  are  evidenced  by 
chattering  and  grinding  of  the  teeth,  will 
offer  some  difficulty  to  the  proper  perform- 
ance of  mastication. 

Spasm,  whether  tonic  or  clonic,  when 
limited  to  the  facial  muscles  supplied  by  the 
seventh  pair,  will  interfere  but  slightly  with 
mastication.  By  preventing  the  action  of 
the  lips  and  cheeks,  the  food  will  not  be  so 
easily  kept  between  the  teeth,  and  the  saliva 
will  dribble  from  the  unclosed  mouth.  Nor 
are  the  impulsive  spasmodic  movements  of 
the  tongue,  as  seen  in  chorea,  important  as 
impairing  the  proper  mastication  of  the  food. 

|J*  Affection*  of  the  Tcmporo-maxillary 
Arhculation — Chronic  arthritis  may  lead 


to  such  serious  disorganisation  of  the  joint 
as  to  impair  its  movements,  ankylosis  occa- 
sionally occtirring. 

4.  Morbid  Conditions  of  the  Mouth. — 
Inflammation  of  the  mouth  or  tongue,  and 
disorders  of  the  teeth,  render  mastication 
difficult.  Enlargements  of  the  salivary  or 
|  lymphatic  glands,  tumours  of  the  thyroid 
body,  epulis,  and  new-growths  of  the  tongue, 
as  well  as  abnormal  apertures  in  the  palate, 
floor  of  the  mouth,  or  cheeks,  caused  by 
ulceration  or  noma,  may  interfere  with 
mastication. 

Effects. — Portions  of  food  imperfectly 
masticated  may  produce  suffocation,  by 
blocking  up  the  entrance  of  the  glottis,  or 
lodging  in  the  gullet.  Imperfectly  masti- 
cated food,  when  swallowed,  is  a  well-re- 
cognised cause  of  dyspepsia. 

Treatment. — The  treatment  of  disorders 
of  mastication  naturally  consists  in  the  re- 
moval of  their  cause,  when  possible.  The 
reader  is  referred  to  the  articles  in  which  the 
several  conditions  are  fully  discussed. 

W.  H.  Allchin. 

MASTURBATION  (manus,  the  hand; 
and  stupro,  I  ravish). — Synon.  :  Fr.  Mastur- 
bation; Ger.  Selbstbeflechung. 

Definition. — The  excitement  of  the  saxual 
organs  by  unnatural  means. 

^Etiology.  —  Masturbation  is  practised 
under  a  variety  of  circumstances.  First,  in 
infants  and  young  children,  local  irritation 
situated  beneath  the  prepuce  in  males,  or 
within  the  vulva  in  females,  leads  to  manipu- 
lation of  the  parts,  and  to  consequent  pleasur- 
able excitement,  which  is  constantly  renewed, 
with  an  entire  unconsciousness  of  the  mean- 
ing of  the  practice.  As  an  instance,  the 
writer  was  consulted  by  a  mother  about  the 
extreme  delicacy  of  her  boy,  then  little  over 
four  years  of  age.  No  tangible  disease  being 
evident,  the  little  fellow  was  stripped,  with 
the  view  to  a  more  complete  examination. 
"Whilst  this  was  being  made,  the  child  was 
seen  to  rub  his  penis  with  the  hand  in  the 
most  careless  manner,  causing  thereby  an 
erection— an  observation  which  explained 
the  cause  of  the  ill-health. 

The  second  class  includes  individuals  who 
have  reached  or  are  near  the  age  of  puberty, 
and  have  either  accidentally  learned,  or  been 
taught,  this  pernicious  habit.  Balanitis  is 
a  frequent  exciting  cause.  Pruritus  vulvce, 
due  to  diabetes  or  other  causes,  may  lead  to 
it  in  the  female. 

A  third  class  of  cases  may  be  mentioned, 
in  which  the  practice  has  a  central  origin, 
in  certain  forms  of  brain -disease  or  cerebral 
deficiency,  as  is  seen  in  some  forms  of  in- 
sanity and  in  idiocy. 

Effects  and  Symptoms. — There  is  no 
doubt  that  the  excitement  incident  to  the 
habitual  and  frequent  indulgence  in  the 
unnatural  practice  of  masturbation  leads  to 
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the  most  serious  constitutional  effects.  These 
effects  are  more  especially  manifested  in  the 
nervous  system,  the  functions  of  which  are 
perverted.     The  mental  faculties  become 
more  or  less  affected ;  and  often  great  de- 
spondency, loss  of  memory,  irritability,  pro- 
stration of  strength,  headache,  and  neuralgic 
pains  ensue.     Facial  acne  is  a  common 
symptom.     Anaemia,  accompanied  by  the 
habit  of  blushing,  occurs  ;  and  the  functions 
of  the  heart  are  disturbed.    Digestion  is  dis- 
ordered.   There  is  general  loss  of  health 
and  strength;  and  chronic  hypochondriacal 
invalidism,  if  not  worse,  is  set  up.  In  certain 
cases  the  urinary  organs  are  affected ;  and 
the  writer  has  observed  in  several  instances 
the  presence  of  albumen  in  the  urine,  which 
would  seem  to  be  the  result  of  some  reflex 
action  on  the  nerves   and  vessels  of  the 
kidney.    The  effects  on  the  male  genital 
organs  themselves  are  marked.   There  is  ex- 
treme irritability  of  the  neck  of  the  bladder 
and  adjoining  parts,  accompanied  by  dis- 
charge of  mucus  and  of  prostatic  secretion, 
often  mistaken  for  semen.     At  the  same 
time  seminal  emissions  are  prone  to  occur 
on  the  least  sexual  excitement,  either  by  day 
or  during  sleep  ;  and  in  extreme  cases  there 
is  impotence.    In  the  female  the  natural 
feelings  are  often  lost. 

Diagnosis. — In  many  cases  of  masturbation 
in  young  men  the  diagnosis  is  sufficiently 
easy  ;  for  such  persons,  alarmed  by  reading 
the  advertisements  and  books  written  speci- 
ally to  excite  feelings  of  shame  and  fear,  and 
to  bring  the  subjects  of  them  within  the  nets 
spread  abroad  by  quacks,  are  sufficiently 
ready  to  declare  the  cause  of  their  distress. 
In  other  cases,  in  which  the  practice  is  con- 
cealed from  fear  of  the  consequences,  or  from 
innocent  unconsciousness  of  its  nature — and 
this  is  more  especially  the  case  in  females — 
the  diagnosis  is  often  very  difficult.  _  When, 
however,  the  symptoms  just  described  are 
present,  in  the  absence  of  any  cause  to 
account  for  them  the  practitioner  may  enter- 
tain a  reasonable  suspicion  of  the  existence 
of  this  habit,  although  it  may  be  difficult  in 
many  cases  to  carry  his  impression  beyond 
the  suspicion. 

Treatment. — In  the  first  class  of  cases 
above  mentioned— that  is,  in  very  young 
persons,  in  whom  some  local  irritation 
exists— the  source  of  this  irritation  must  be 
found  and  removed.  Sometimes  it  may  be 
an  elongated  prepuce,  with  irritating  matter 
beneath  it;  in  such  cases  circumcision 
may  be  required.  In  females  cleanliness 
and  simple  lotions  may  suffice ;  or  irrita- 
tion, caused  by  the  wandermg  of  thread- 
worms, or  in  other  ways,  may  require  to  be 
treated.  In  these  cases  attention  to  the 
general  health,  to  the  state  of  the  digestion, 
to  the  urinary  secretion,  and  to  the  bowels, 
should  not  be  neglected.  Diabetes  must  be 
treated  if  present.  Extreme  watchfulness  by 


the  nurse  is  necessary,  and  at  night  it  may 
be  even  necessary  to  secure  the  hands  by 
muffling  or  tying  them  behind  the  back. 

In  young  adults  the  moral  sense  must  be 
acted  upon.  It  has  been  suggested,  by  way 
of  prevention,  that  judicious  and  kind  advice 
may  with  advantage  be  given  before  even  a 
knowledge  of  the  habit  is  acquired;  whilst 
too  much  vigilance  cannot  be  exercised  by 
those  who  direct  and  assist  in  the  manage- 
ment of  schools. 

In  the  actual  treatment  of  the  effects  estab- 
lished by  masturbation,  it  is  of  the  highest 
importance  to  improve  the  health,  both  men- 
tally and  bodily.  Early  rising,  healthful  exer- 
cise, careful  diet,  and  travel  if  practicable, 
should  be  recommended.    Remedies  directed 
to  the  treatment  of  symptoms  connected  with 
the  nervous,  circulatory,  and  digestive  sys- 
tems will  be  required.    Of  course  the  habit 
must  be  entirely  stopped,  and  all  thoughts 
of  a  loose  or  hbidinous  character  must  be 
avoided.    The  bromides,  especially  the  bro- 
mides of  potassium  and  ammonium,  are  very 
useful  for  lessening  sexual  excitability  ;  and, 
in  the  case  of  females,  these  may  be  more 
especially  needed  at  the  close  of,  or  just  after, 
the  catamenial  periods.     In  certain  cases 
where  these  remedies,  together  with  steel, 
and  other  appropriate  drugs,  have  failed  to 
diminish  the  frequency  of  the  seminal  emis- 
sions which  are  common  in  males,  caustics 
may  be  applied  to  the  neck  of  the  bladder. 

See  SPERMATORRHOEA. 

MATLOCK,  in  Derbyshire— Ther- 
mal waters.    See  Mineral  Waters. 

MAW-WORMS.  — A    synonym  for 
thread-worms.    See  Entozoa. 

MEASLES.  —  Synon.  :    MorUlli ;  Bu- 
beola ;  Fr.  Bougeole ;  Ger.  Masern._ 

Definition. — An  infectious  specific  fever, 
with  an  eruption,  on  the  fourth  day  after 
catarrhal  symptoms,  of  a  deep-red  spotted 
rash ;  this  is  at  first  slightly  raised,  and  is 
distributed  in  crescentic  groups,  which  soon 
I  extend  over  all  parts  of  the  surface  ;  it  persists 
as  a  general  mottling  after  the  subsidence  of 
the  fever,  and  where  intense  may  cause  a 
fine  desquamation.  The  disease  prevails  as 
an  epidemic,  and  spreads  by  direct  mfection. 
It  very  rarely  attacks  the  same  person  more 

than  once.  . 

JCtiology. — Contagion  is  the  cause  ot 
measles  wherever  it  is  now  met  with.  In 
large  towns,  where  sources  of  mfection 
always  exist,  epidemics  recur  about  every 
four  years,  chiefly  among  children,  as  fresh 
series  of  the  susceptible  become  exposed. 
Few  adults  suffer;  most  of  them  having 
been  attacked  in  childhood.  Among  scattered 
populations  long  periods  may  elapse  without 
mfectionreaching  them ;  when  it  does,  neither 
age  nor  sex  influences  directly  either  the 
liability  to  attacks,  or  their  severity. 
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The  contagiiun  of  measles,  except  in  the 
catarrhal  stage,  is  not  far  diffusible  in  the 
air,  but  clings  to  surfaces,  and  may  so  be 
carried  from  place  to  place.  Children  with 
full  eruption  have  been  brought  into  a  house 
among  others,  and  nursed  in  a  room  apart, 
•without  any  extension  of  the  disease  even  to 
the  most  susceptible.  When  young  infants 
are  said  to  escape  infection,  it  is  where  the 
family  is  small,  and  they  are  less  exposed. 

Measles  in  a  school  or  family  is  sure  to 
spread;  the  catarrhal  stage,  infectious 
throughout,  is  mistaken  for  a  common  cold, 
and  no  timely  separation  is  attempted.  The 
cough  is  an  important  means  of  conveying 
infection  at  this  time. 

Theperiod  of  incubation  is  ten  to  twelve 
days,  rarely  a  day  or  two  more.  During  the 
latent  stage  of  this  long  incubation,  those 
who  have  been  exposed  to  infection  are 
thought  to  have  escaped,  and  are  sent  to 
begin  the  same  round  elsewhere.  The  dis- 
ease may  be  conveyed  by  fomites.  Infec- 
tion begins  before  the  rash  appears,  and  the 
contagium  may  be  given  off  by  the  third 
day,  most  probably  during  the  greater  part 
of  the  period  of  incubation. 

Contagium.  —  The  contagium  principle, 
developed  only  in  the  bodies  of  the  sick,  is 
found  during  the  height  of  the  disease  in 
the  tissues,  the  secretions,  the  blood,  and 
the  breath.  Inoculation  at  this  stage  either 
with  the  blood  or  serum,  by  Home,  Cullen, 
and  others,  reproduced  measles  without  mo- 
dification ;  the  primary  fever  then  appearing 
on  the  seventh  day,  and  the  eruption  on  the 
ninth  and  tenth.  Mayr,  of  Leipzig,  twice 
conveyed  the  disease  by  means,  of  nasal 
mucus.  Catarrh  began  on  the  eighth  and 
ninth  days  ;  rash  on  the  tenth  and  eleventh. 
A  big  dog  after  licking  the  hands  and  face  of 
a  child  ill  with  measles  had  coryza  a  week 
after,  and  died  in  the  following  week  with 
fever  and  bronchitis ;  spots  of  measles-like 
congestion  were  found  in  the  pharynx  and 
trachea,  with  engorgement  of  the  lymphatic 
glands.  After  an  attack  of  measles  personal 
infection  is  mostly  over  in  a  month  ;  it  may 
persist  longer,  or  be  conveyed  somehow  by 
convalescents  for  another  month.  Infection 
may  linger  long  in  closed  rooms,  or  cling  to 
bedding  and  articles  of  clothing  unless  stoved ; 
such  disinfection  lessens  the  fatality  among 
farther  cases  of  measles,  as  well  as  the  spread 
of  the  disease.  After  two  years  of  age  the 
mortality  is  not  greater  for  children  in  pro- 
portion to  the  numbers  attacked  than  at 
other  periods  of  life  ;  and  there  is  some  ad- 
vantage in  contracting  this  disease  at  a  time 
when  careful  nursing  and  individual  attention 
can  be  secured.  Those  who  escape  measles 
daring  childhood  are  very  likely  to  be  seized 
on  taking  their  place  in  mixed  communities. 

Anatomical  Characters.— The  mucous 
rrKTnbrane  of  the  larynx  and  trachea  is 
always  red  in  measles,  often  with  punctiform 
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congeries  of  vessels;  and  not  infrequently 
thin  films  of  lymph  are  found  loosely  adherent. 
In  fatal  cases  the  bronchi  are  congested, 
sometimes  with  exudation  on  the  lining 
membrane,  more  frequently  covered  with 
muco-pus,  or  plugged  with  catarrhal  mucus ; 
capillary  bronchitis  with  broncho-pneumonia 
is  frequent.    Lobar  pneumonia,  if  extending 
to  the  surface,  is  accompanied  by  pleurisy, 
often  limited  to  the  part  of  the  lung  affected. 
Fluid  may  be  found  effused  into  the  pleura 
and  pericardium.    Petechiae  are  often  found 
on  the  pleural  surfaces.    Any  inflammatory 
signs  in  the  serous  membranes,  cardiac  or 
articular,  are  rare.   All  the  internal  organs 
are  congested,  and  show  hsemorrhagic  spots. 
The  cranial  sinuses  are  full;  there  is  hy- 
persemia  of  the  meninges  and  brain-sub- 
stance, and  increased  fluid  in  the  ventricles 
and  subarachnoid  space  ;  more  rarely  recent 
lymph  is  seen  on  the  surface  of  the  hemi- 
spheres ;  deposits  at  the  base  belong  to  later 
consequences  of  the  disease.    Congestion  of 
the  digestive  tract  is  most  marked  near  the 
ileum  and  colon  :  externally  the  distended 
veins   of  the   submucous  coat  are  seen; 
internally  there  is  deep  redness  of  the  sur- 
face, the  solitary  glands  are  distended  and 
elevated,  the  agminated  to  a  less  degree,  but 
there  is  little   or  no  enlargement  of  the 
mesenteric  glands.    The  follicles  of  Lieber- 
kuhn  and  the  tubular  glands  of  the  large 
intestine  are  more  distinct  than  usual.  A 
chronic  ileo-colitis  may  result.    The  liver  is 
mottled;  both  the  portal  and  hepatic  veins 
are  full;  and  the  lobules  are  ill-defined  and 
granular  in  appearance,  with  fatty  particles 
interspersed.  The  bronchial  glands  are  often 
enlarged,  and  sometimes  softened ;  suppura- 
tion from  them  extended  up  behind  the 
oesophagus  in  one  instance.    The  lymphatic 
glands  of  the  neck  are  always  congested  and 
enlarged,  and  often  those  elsewhere,  as  in 
the  axilla  or  groin.    The  spleen  is  swollen 
and  friable;  or  very  little  altered.  The 
kidneys  show  no  distinctive  changes;  they 
are  hyperamic  in  the  earlier  stages  of  the 
disease,  and  the  tubules  may  then  be  full  of 
epithelium  and  cell  debris.    The  degree  of 
after- congestion  depends  much  on  the  degree 
of  pulmonary  obstruction,  or  on  early  expo- 
sure to  cold  or  fatigue ;  no  albumen  or  casts 
of  renal  tubes  are  found  in  the  urine,  un- 
less a  secondary  nephritis  have  been  thus 
occasioned. 

Symptoms.— The  symptoms  of  measles 
seldom  occur  until  eight  days  after  expo- 
sure to  infection.  They  may  begin  suddenly, 
with  high  fever,  aching  pains,  and  vomiting, 
the  initial  fever  subsiding  next  day,  but  not 
completely,  when  there  may  be  little  feeling 
of  iOness,  but  some  signs  of  coryza,  cough 
and  sneezing,  with  enlargement  of  the  lymph- 
atic glands  in  the  nock.  On  the  third  day 
the  coryza  is  more  marked,  the  cough  often 
very  troublesome,  and  the  fever  increased. 
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Some  few  spots  of  eruption  are  now  visible 
on  the  forehead  and  sides  of  the  face.  The 
conjunctiva}  are  injected,  the  tonsils  full  and 
smooth,  the  soft  palate  mottled,  the  tongue 
furred,  the  pulse  quickened.  On  the  fourth 
day  the  eruption  appears  more  fully,  with 
rapid  pulse  and  sudden  elevation  of  tempera- 
ture, often  to  104°  by  night,  with  delirium. 
On  the  fifth  day,  with  full  rash,  there  is 
marked  alleviation  of  all  the  symptoms :  the 
cough  is  quiet,  unless  lung-mischief  mark 
the  crisis;  the  pulse  is  less  full  and  frequent ; 
the  tongue  cleans ;  and  the  temperature, 
already  fallen  by  3°  or  even  4°,  often  reaches 
the  normal  by  the  sixth  day,  leaving  the 
skin  still  deeply  stained  by  the  fading  rash, 
and  the  patient  weak.  During  the  next 
week  or  ten  days  there  is  a  tendency,  not 
only  to  depression,  but  to  sudden  rises  of 
temperature,  with  various  complications  that 
retard  or  endanger  convalescence.  We  notice 
three  stages — the  ingress;  the  eruption; 
and  the  decline. 

The  Ingress. — The  ingress  of  measles  is 
not  always  with  marked  initial  fever.  Ooryza 
and  spots  of  the  rash  may  be  observed  before 
illness  is  complained  of,  though  some  eleva- 
tion of  temperature  can  be  traced  for  three 
days  before  the  full  eruption.  _  This  febrile 
movement  has  been  preceded  in  some  cases, 
where  therrnometric  observations  were  made 
throughout  the  period  of  incubation,  _  by  a 
well-marked  depression  before  the  initial 
fever,  and  then  vomiting  or  headache,  ver- 
tigo, chorea,  eclampsia,  and  other  irregular 
symptoms  may  occur.    Often  some  slight 
disturbances  of  health,  and  even  cough,  have 
been  observed  all  through  the  incubation- 
period;  sometimes  an  intercurrent  disease 
has  delayed  the  regular  march  of  the  inva- 
sion to  seven  or  eight  days,  or  the  latent 
stage  has  been  prolonged  to  ten  or  twelve 
days,  or  these  days  may  be  febrile  from  a 
concurrent  influenza   or  herpetic  catarrh. 
The  infection  of  influenza,  received  after  that 
of  measles,  in  one  case  delayed  the  inva- 
sion by  ten  days.   The  eruptive  fever  always 
occupies  four  days.    As  this  approaches  the 
crisis,  many  symptoms  are  aggravated.  In- 
cessant cough  occurs,  often  in  children  with 
croup  of  the  catarrhal  kind ;  bronchial  irri- 
tation with  rales  and  rhonchal  fremitus,  or 
possibly  submucous  rhonchus,  may  be  heard 
at  the  pulmonary  bases;  the  respirations, 
hurried  and  shallow,  are  30  to  40  in  the 
minute;  the  pulse  is  quickened  to  130  or 
140.    Both  the  respiration  and  the  pulse, 
especially  the  former,  are  more  accelerated 
in  young  children;  and  with  them  convul- 
sions may  at  this  period  retard  the  eruption 
or  prove  fatal.    Death  before  the  rash  is 
thrown  out,  though  rare,  has  also  happened  in 
adults.    The  urine  is  scanty,  yellow  or  dark- 
coloured,  and  deposits  lithates ;  at  the  crisis 
it  has  been  suppressed  for  forty-eight  hours. 
Abdominal  pain  or  diarrhcea  often  occurs  at 


this  time,  and  the  latter  may  become  a  serious 
symptom.  Thirst  is  great ;  the  lips  are  dry  ; 
the  tongue  is  moist,  with  red  papilla  show- 
ing through  a  thick  white  fur.  The  palate 
and  fauces  are  red,  lrorn  many  punctiform 
congeries  of  vessels.  The  deep  injection  and 
swelling  of  the  pharynx  may  extend  to  the 
Eustachian  orifices,  and  cause  deafness. 
Deglutition  is  painful,  and  sometimes  diffi- 
cult, from  the  imperfect  closing  of  the  turgid 
epiglottis,  as  well  as  from  fulness  of  the 
tonsils.  "With  these  throat-symptoms,  the 
gland  at  the  angle  of  the  jaw  is  somewhat 
enlarged  and  tender  ;  but  there  is  not  much 
swelling  or  oedema  of  the  overlying  integu- 
ment. The  lymphatic  glands  of  the  neck  are 
palpably  enlarged  before  there  is  much  or 
any  rash  on  the  skin,  those  of  the  axilla  and 
groin  afterwards.  Epistaxis  is  not  rare.  The 
eyelids  are  swollen,  the  conjunctiva  being  in- 
flamed and  purulent ;  intolerance  of  light  is 
complained  of;  and  there  is  risk  of  the  eye 
being  permanently  injured.  The  nocturnal 
delirium  and  most  of  the  urgent  symptoms 
abate  when  the  eruption  of  measles  is  com- 
pletely out. 

The  Bash. — The  rash  of  measles  first  shows 
itself  on  the  face  or  shoulders,  in  distinct  red 
spots,  in  circular  groups  or  much  scattered  ; 
fresh  spots  soon  show  in  the  clear  skin.  They 
begin  as  red  points,  which  are  raised,  and 
feel  rough  or  •  shotty,'  especially  on  the  face, 
and  early  in  the  eruption ;  they  then  form 
crescentic  groups,  which  coalesce  into  patches 
of  irregular  outline  on  the  body.  The  face, 
soon  disfigured  by  the  swelling,  is  first 
covered ;  then  the  neck  and  chest.  The  rash 
is  also  well-marked  in  the  scapular  region, 
extending  to  the  rest  of  the  trunk  and  to  the 
extremities  on  the  second  day,  becoming 
more  sparse  as  it  descends.  A  peculiar  and 
offensive  odour  from  the  sick  is  recognisable 
during  the  whole  eruptive  period.  The  rash 
declines  in  the  order  of  its  invasion.  Within 
twenty-four  hours  the  swelling  of  the  face 
subsides;  the  red  spots,  no  longer  raised, 
become  pale  under  pressure,  and  leave  a 
yellowish  discoloration,  or  on  the  shoulders 
marks  of  a  dusky  red.  Considerable  irrita- 
tion attends  the  rash,  continuing  with  it  to 
the  third  day  or  longer.  At  this  time  fine 
desquamation  is  noticed  on  the  face ;  small 
scales  of  cuticle  are  detached  from  the  top  of 
the  enlarged  papillce,  so  that  most  of  the  sur- 
face is  furfuraceous  ;  this  disappears  with  the 
irritation  by  the  second  week,  or  may  persist 
a  week  longer ;  it  does  not  occur  when  the 
eruption  has  been  slight,  hardly  ever  on  the 
fingers  and  feet,  and  never  in  large  shreds. 
A  coppery,  mottled  discoloration  remains 
on  the  more  vascular  parts  of  the  skm,  or 
where  the  rash  has  been  most  marked,  for 
ei"ht  or  ten  days,  and  sometimes  continues 
visible  three  weeks  from  the  commencement 
of  the  illness.  The  eruption  may  begin  on 
other  parts  of  the  body  than  the  face,  as  at 
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the  seat  of  any  injury  to  the  skin.  The 
disease  may  run  its  course  safely  with  very 
little,  possibly  without  any,  eruption.  An  im- 
perfectly developed  dusky  or  livid  rash  is 
met  with  in  severe  cases ;  a  full  rash  may 
recede  on  serious  lung-complication.  Pete- 
chial specks  may  accompany  a  moderate 
eruption,  or  haemorrhagic  spots  complicate 
the  irregular  forms.  Some  of  the  earlier 
spots  may  not  only  be  raised  and  acuminate, 
but  minutely  vesicular  at  their  apices.  In 
the  dark  races  the  eruption  is  yellowish, 
raised  above,  but  somewhat  lighter  in  colour 
than  the  surrounding  integument;  in  the 
mulatto  it  varies  from  a  yellowish  to  a  dusky 
brown;  but  all  other  signs  of  the  eruptive 
period  are  well  marked. 

The  Decline.  Complications  and  Sequelae. 
The  pulmonary  lesions  of  the  febrile  stage, 
capillary  bronchitis  or  broncho-pneumonia, 
may  delay  defervescence,  or  rapidly  prove 
fatal.    "With  moderate  lung-mischief  the  fall 
of  temperature  following  the  rash  is  often 
very  marked ;  and,  with  extreme  depression, 
further  congestion  of  the  lung  may  occur. 
The  liability  to  depression  of  temperature 
which  follows  many  acute  fevers  is  specially 
marked  in  this  one,  and  requires  to  be 
guarded  against.    A  tendency  to  sudden  ele- 
vations of  temperature  is  also  noticeable  for 
ten  or  twelve  days  after  the  eruptive  fever 
subsides  ;  rarely  this  has  been  accompanied 
by  a  recrudescence  and  reappearance  of  the 
rash  :  a  true  relapse  is  hardly  known.  The 
common  accidents  of  this  period  are— first,  a 
return  of  cough  in  children;  this  may  be 
croupy,  beginning  the  very  day  of  the  first 
decline  of  temperature.     The  temperature 
again  rises  suddenly,  perhaps  to  103°,  with 
greatly  excited  pulse  and  respiration.  Next 
day  there  is  tracheal  rhonchus,  but  no  in- 
creased size  of  the  cervical  glands.  The 
cough  then  becomes  looser,  and  thin  shreds 
of  false  membrane  are  expelled.    This  form 
of  membranous  croup  is  as  common  from 
three  to  six  days  after  the  rash,  as  catarrhal 
croup  13  the    day  before    the   rash.  It 
rarely  attacks  more  than  one  child  in  a 
family;   this  is  sometimes  the  same  child 
who  had  laryngeal  symptoms  in  the  catarrhal 
period.    In  some  epidemics  laryngitis  and 
subsequent  hoarseness  have  often  followed. 
More  frequently  a  return  of  cough,  or  of 
short  hurried  breathing,  indicates  the  com- 
mencement of  bronchitis  or  of  broncho-pneu- 
monia. The  air-passages  are  left  in  a  specially 
irritable  state  after  measles,  so  that  the  chest 
must  always  be  looked  to.    The  eyelids  also 
need  care.    Otitis  may  cause  a  high  tem- 
peratnre  of  short  duration.    Three  or  four 
lebnJe  interruptions  may  happen  in  a  single 
convalescence.     Serious  complications,  not 
attended  with  mnch  temperature-disturbance, 
S,  hT    "L  diarrh«!a>  dysentery,  and  pas- 
and  7:rr,''"ha*e?-    Enteritis,  with  dianW 
ana  dysentery,  ,9  as  fatal  and  frequent  a 


complication  of  this  disease  in  hot  climates 
as  are  pulmonary  affections  with  us.  In  con- 
valescence, after  a  critical  increase  of  urine, 
the  kidneys  act  more  freely;  if  during  pul- 
monary obstruction  the  chlorides  were  dimi- 
nished, they  now  reappear,  the  excretion  of 
urea  is  increased,  and  uric  acid  may  be 
eliminated  in  excess.  Albuminuria,  unless 
determined  by  extreme  neglect  and  exposure, 
is  not  often  a  consequence  of  measles. 

Impairment  of  health  results  as  often  from 
this  as  from  any  other  specific  fever.  Nerve- 
waste  may  lead  to  imbecility  and  dementia. 
Acute  tuberculosis  is  started,  or  tubercular 
deposits  begin  after  measles.    The  strumous 
diathesis  is  evoked,  and  may  set  up  a  trouble- 
some ophthalmia,  with  danger  to  the  cornea ; 
or  a  fatal  ulcerative  stomatitis.   Abrasions  of 
the  nares  or  hps  may  persist  or  extend,  eczema 
or  ecthyma  appear,  and  glandular  enlarge- 
ments increase  or  become  chronic.    Even  in 
the  robust  acute  pulmonary  disease  is  readily 
induced  by  exposure  or  want  of  care  during 
convalescence ;  a  liability  to  this,  to  pustular 
eruptions,  and  for  three  weeks  to  irregular 
febrile  disturbance,  may  be  noted.  It  has  hap- 
pened that  some  nervous  disorders,  such  as 
chorea,  epilepsy,  or  mania,  have  been  arrested 
dm-ing  an  attack  of  measles,  and  with  perma- 
nent benefit.    Measles  not  infrequently  co- 
exists with  mumps  and  with  whooping-cough, 
more  rarely  with  varicella  and  vaccinia. 
Either  of  these,  taken  with  measles,  is  delayed 
or  interrupted,  resuming  its  course  when  the 
eruption  of  measles  is  over.  Whooping- 
cough,  established  beforehand,  is  temporarify 
interrupted  by  an  attack  of  measles.  Scarlet 
fever  may  complicate  measles;   also  ery- 
sipelas; or  measles  may  be  contracted  in  the 
course  of  typhoid  fever.  Diphtheria  is  not  so 
frequent  a  complication  of  measles  as  it  is  of 
scarlet  fever.    After  any  of  these  diseases  the 
liability  to  suffer  infection  from  the  others 
seems  to  be  increased.    The  exemption  from 
a  second  attack  of  measles  is  not  universal, 
but  the  exceptions  to  the  rule  are  so  few  as 
to  be  rarely  observed.    Some  persons  pro- 
tected by  a  previous  attack  have  had  catarrh, 
with  transient  rash,  while  in  attendance  upon 
children  with  measles.    In  two  instances  ob- 
served by  the  writer,  at  intervals  of  fifteen 
and  twenty-five  years  respectively  from  the 
primary  attack,  the  rash  was  preceded  by 
the   usual  catarrhal  fever,  and  was  but 
slightly,  if  at  all,  modified.    Out  of  number- 
less mistaken  cases,  no  others  have  come 
under  his  notice.    An  allied  form  of  rubeola 
(sine  catarrho),  essentially  distinct,  is  com- 
monly mistaken  for  measles ;  hence  the 
belief  in  second  measles. 

Mortality — The  fatality  of  measles  is  in- 
creased by  extremes  of  heat  in  hot  countries 
and  seasons,  and  by  oxtremes  of  cold  in  cold 
climates;  by  malarial  soil,  vitiated  air,  or 
crowded  dwellings;  by  defective  diet;  and 
by  scurvy. 
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The  annual  mortality  from  measles  in 
London  is  nearly  five  per  ten  thousand. 
The  deaths  from  measles  are  about  one  per 
cent,  of  all  deaths  in  England  and  Wales, 
and  nearly  two  per  cent,  in  large  towns; 
this  is  higher  during  epidemics,  but  has  not 
reached  much  beyond  2-7  in  London.  The 
proportion  of  deaths  to  attacks  varies  from 
twenty  to  thirty  per  cent,  in  crowded  wards, 
to  one  or  two  per  cent,  in  healthy  houses ; 
the  mortality  of  ten  or  twelve  per  cent,  is  a 
common  estimate.  Among  young  children 
the  deaths  are  in  equal  proportion  for  the 
two  sexes  ;  more  than  half  of  the  whole 
number  of  deaths  from  measles  are  of  chil- 
dren under  two  years  of  age  ;  the  proportion 
thence  progressively  diminishes.  This  differs 
from  what  is  observed  in  scarlet  fever  and 
diphtheria;  moreover,  the  proportionate  fatal- 
ity of  these  latter  diseases  in  the  two  sexes 
is  greater  for  girls. 

Pathology. — Measles  is  the  type  of  a 
zymotic  disease.    A  bacillus,  recognised  by 
Drs.  Canon  and  Pielicke  as  specially  con- 
cerned, is  described  in  the  Berliner  Klin. 
Wochenschrift  of  April  18,  1892.    It  was 
found  in  the  blood,  mostly  on  the  sixth  day 
of  the  disease  and  for  a  day  or  two  after 
the  crisis ;  also  in  the  nasal,  conjunctival,  and 
bronchial  secretions.    Ten  years  ago  Dr.  A. 
Eansome  obtained  some  such  particles  from 
the  breath  of  two  persons  suffering  from 
measles.    Drs.  Braidwood  and  Vacher  subse- 
quently confirmed  this  observation.  Glyce- 
rine, on  which  children  with  measles  respired 
during  any  of  the  eruptive  days,  exhibited  nu- 
merous highly  refractile  bodies,  larger  than 
those  seen  in  vaccine-lymph;  others  were  elon- 
gated.  They  were  most  abundant  in  the  two 
days  of  greatest  eruption ;  they  were  not 
found  in  the  breath  during  health,  nor  in  the 
course  of  scarlet  fever  and  typhus.  After 
death  from  measles,  on  the  eighth  day,  they 
were  found  in  the  true  skin  in  groups  below 
the  rete  mucosum,  by  the  lymph-spaces  and 
sweat-ducts,  but  not  deeper  than  the  level  of 
these  glands ;  sparkling,  spindle-shaped,  rod- 
like, or  canoe-shaped  bodies  were  also  seen, 
which  did  not  take  the  carmine  stain.  These 
bodies  were  not  seen  in  the  lymph-spaces,  in 
the  sweat-ducts  and  glands,  nor  in  the  hair- 
follicles.   In  the  lung  both  forms  were  found 
in  some  exudation  filling  the  alveoli.  The 
spherical  forms  had  a  dark,  smooth  outline, 
and  did  not  readily  take  the  carmine  stain. 
Near  these  were  rod-like,  fusiform,  or  ovate 
bodies,  slightly  stained  by  carmine.  These 
are  quite  distinguishable  from  the  particles 
seen  in  other  forms  of  pneumonia.    With  a 
high  power,  similar  sparkling,  staff-shaped 
bodies  were  seen  scattered  round  the  bile- 
ducts.    None  were  found  in  the  kidneys, 
spleen,  or  mesenteric  glands. 

In  the  blood  some  increase  of  white  and 
a  great  decrease  of  red  corpuscles  occurs 
during  the  fever  of  measles.  Numerous 


moving  microzymes  have  been  seen  during 
the  eruption,  decreasing  rapidly,  and  dis- 
appearing in  three  weeks;  but  temporarily 
reappearing  with  any  febrile  disturbance. 

Diagnosis.— The  first  spots  of  measles,  if 
scattered,  raised,  and  hard,  may  be  mistaken 
for  those  of  small-pox ;  or  the  small-pox  erup- 
tion may  begin  with  some  measles-like  roseola. 
The  temperature  curve  for  the  two  diseases 
is  similar.  In  the  small-pox  curve  a  sudden 
rise  begins  only  two  days  before  the  eruption, 
whilst  in  measles  there  is  a  gradual  rise  for 
three  or  four  days ;  this  in  small-pox  is  evi- 
denced by  a  history  of  sudden  and  severe 
illness  only  on  the  day  but  one  before  the 
eruption,  whilst  in  measles  there  is  no  such 
symptom  on  that  day,  the  illness  dating  from 
a  day  or  two  earlier,  usually  with  distinctive 
catarrhal  symptoms. 

The  declining  rash  of  measles  leaves  a. 
mottling  of  the  skin,  not  unlike  the  mulberry 
eruption  of  typhus ;  the  latter  seldom  appears 
before  the  fifth  day  of  the  disease,  the  fever 
continuing  high  for  several  days  after.  In: 
measles,  at  this  stage  of  the  rash,  the  fever- 
has  already  begun  to  decline,  the  tempera- 
ture falling  suddenly,  often  to  below  the 
normal.    The  rash  of  rubeola  sine  catarrho,. 
rubella,  or  Rothelm,  closely  resembles  the 
eruption  of  measles ;  the  spots,  brighter  in 
colour  and  even  more  discrete,  are  preceded 
by  only  one  day  of  headache  or  slight  sore- 
throat.    The  incubation-period  generally  is 
longer  than  in  measles.    In  scarlet  fever  the 
ingress  is  sudden  ;  there  is  the  characteristic 
sore-throat;  and  there  is  the  early  appear- 
ance on  many  parts  of  the  body  of  the  finely 
diffused,  comparatively  smooth,  bright  scarlet 
redness  of  the  rash.    The  incubation-period 
has  been  short.    In  erysipelas  the  redness 
appears  at  one  part  only,  and  extends  from 
that,  whether  it  be  the  face  or  other  parts  of 
the  body.    Eoseola  from  irritating  articles  of 
food  has  very  little  fever,  and  no  enlargement 
of  the  cervical  glands,  otherwise  it  might  look 
like  measles ;  of  the  rashes  from  drugs  that 
of  phenazone  may  resemble  the  early  papules, 
that  from  cubebs  the  later  mottling.  Urti- 
caria and  erythema,  with  differing  aspect, 
cause  but  slight  thermometric  disturbance. 

Peognosis. — This  is  mostly  favourable  in. 
measles :  the  tendency  of  the  febrile  action 
is  to  recovery.  Favourable  progress  may  be 
endangered  by — (1)  the  bad  health  of  the 
sufferer ;  (2)  want  of  care ;  (3)  unsanitary 
surroundings.  Under  either  of  these  con- 
ditions the  simplest  kind  of  measles  may 
give  rise  to  the  worst  forms  of  the  disease. 
Morbilli  mitiores  and  graviores  are  not  es- 
sentially distinct.  High  fever  with  the  erup- 
tion is  not  in  itself  unfavourable.  At  this 
time  a  temperature  of  105°  in  children,  and 
104°  in  adults,  or  half  a  degree  beyond,  is 
safely  reached ;  with  precautions  at  its  sud- 
den decline,  the  progress  afterwards  is  mostly 
satisfactory.    High  temperature  during  the 
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after-course  is  a  sign  of  greater  import;  it 
guides  to  various  complications,  and  sub- 
sides as  they  are  relieved.  Occurring  irregu- 
larly it  is  a  cause  for  anxiety ;  if  steadily 
maintained,  or  recurring  regularly  at  short 
intervals,  with  wasting  as  a  result,  there  is 
little  hope  of  recovery,  and  none  if  acute 
tuberculosis  of  lung  or  of  brain  is  evidenced. 
The  latter  danger  makes  convulsions  of  worse 
augury  in  the  decline  than  during  the  ingress 
of  measles  in  young  children ;  convulsions, 
taking  the  place  of  delirium  in  older  persons, 
cease  after  the  eruption.  Eecession  of  the 
rash  is  not  alarming  when  the  attack  is  slight, 
or  the  temperature  is  low  at  the  crisis ;  when 
there  is  pulmonary  or  other  local  congestion, 
and  at  the  same  time  sudden  depression,  it 
becomes  an  additional  sign  of  danger.  A 
dark  rash,  interspersed  with  fine  red  specks, 
may  occur  early  in  cases  of  moderate  severity; 
a  dusky  or  livid  colour  subsequently  marks 
cases  of  considerable  intensity ;  petechial  or 
hemorrhagic  blotches  at  this  time  are  of 
grave  import,  as  indicative  of  scorbutus, 
which  state  ranks  next  to  impaired  nutri- 
tion in  infants  as  the  most  unfavourable  con- 
comitant of  measles.  Black  or  hsemorrhagic 
measles,  without  scorbutus,  is  more  rare  than 
is  hseniorrhagic  or  black  small-pox.  Some 
dangerous  haemorrhages  may  follow  measles 
where  no  scorbutic  condition  exists.  Among 
unsanitary  conditions,  though  the  presence 
of  sewer-gas  has  in  isolated  instances  deter- 
mined a  fatal  result,  the  most  disastrous  is 
overcrowding.  The  great  mortality  from 
measles  is  due  to  lung-disease,  not  at  the 
height  of  the  fever,  but  in  the  second  week ; 
the  frequency  and  severity  of  pulmonary 
complications  being  less  a  direct  effect  of  low 
temperature  than  of  tainted  air  in  which  the 
poor  are  pent  up  for  the  sake  of  warmth. 
During  the  ingress  of  measles  exposure  to 
cold  may  occasion  a  highly  dangerous  suffo- 
cative catarrh,  with  capillary  bronchitis ;  after 
or  during  the  rash  a  chill  is  as  likely  to  con- 
duce to  serious  diarrhoea  as  to  pulmonary 
congestion,  especially  in  hot  weather.  Equally 
depressing  in  their  effects,  these  are  direct 
results  of  the  disease  independently  of  weather 
or  season.  Measles  contracted  during  acute 
or  prolonged  illness  is  a  grave  additional 
danger.  In  the  puerperal  state  infinitely 
less  mischief  is  produced  by  this  disease  than 
by  scarlet  fever.  Delivery  has  been  hastened 
without  mischance ;  or  abortion  has  resulted, 
not  without  risk  of  fatal  results.  There  are 
times  when  young  married  women  who  have 
not  had  measles  should  keep  from  risk  of 
infection.  It  would  seem  that  the  child  can 
go  through  the  disease  in  titero,  with  after- 
irnmunity.  There  is  an  instance  on  record 
of  a  mother  with  measles  giving  birth  to  a 
child  'full  of  measles,'  both  doing  well;  others 
of  infants  having  the  rash  three,  five,  and 
eight  days  after  birth,  when  the  mother  was 
herself  ill.     Infants  escape  measles  while 


suckling,  insomuch  as  they  are  less  exposed 
to  infection ;  they  may  suffer  no  less  severely 
than  others.  In  adolescence  a  body-heat  of 
107°  has  been  safely  passed,  during  the  de- 
cline of  measles,  with  no  marked  complica- 
tion. In  children  of  all  ages  a  warning  is 
given  of  some  danger  closely  following  the 
eruption  when  the  normal  fall  of  tempera- 
ture at  the  crisis  is  delayed  or  prevented. 
In  advanced  convalescence  sudden  rise  of 
temperature,  with  delirium,  often  marks  an 
attack  of  pneumonia ;  this,  if  of  limited  ex- 
tent, may  be  hoped  to  end  favourably  in  a 
week  by  resolution,  without  much  cough,  but 
with  steady  high  temperature  till  near  the  end. 

Teeatment.  —  Best,  pure  air,  -equable 
warmth,  diluents,  and  nourishment,  are  the 
chief  requisites  in  the  treatment  of  measles. 

All  risks  from  exposure  or  fatigue  should 
be  avoided  while  the  disease  may  be  only 
latent.  The  first  catarrhal  signs  demand 
confinement  to  the  room;  the  initial  fever, 
rest  in  bed.  The  usual  meals,  moderate  in 
quantity,  may  be  taken ;  if  not,  milk,  broth, 
or  meat-jelly  will  be  required.  Extra  liquids, 
such  as  barley-water,  lemonade  with  gum  or 
glycerine,  cold  water,  and  small  pieces  of  ice, 
are  pleasant  and  necessary.  Simple  salines, 
as  potash  in  the  lemonade,  or  citrate  of 
ammonium,  are  useful.  Dilute  acetate  of 
ammonium,  coloured  with  syrup  of  saffron, 
is,  an  old  and  good  form;  to  this  a  few 
drops  of  ipecacuanha  wine  may  be  added, 
but  neither  expectorants  nor  diaphoretics 
have  any  influence  on  the  cough  until 
after  the  eruption.  Antimonials  and  aconite 
should  be  avoided.  The  bowels  must  be 
gently  regulated;  a  furred  tongue  is  not  a 
reason  for  giving  purgative  medicine.  No 
diminution  of  the  expected  critical  fever,  if 
this  were  desirable,  will  be  brought  about 
by  the  action  of  emetics  and  aperients ;  where 
either  of  such  evacuations  have  troubled  the 
ingress,  the  eruption  is  delayed  with  no  after- 
benefit.  Hot  applications  relieve  pain  and 
cough.  The  free  use  of  cold,  so  speedy  and 
potent  an  antipyretic  in  scarlet  and  other 
fevers,  is  not  required  in  the  early  stages  of 
measles,  and  would  be  injurious  until  after 
the  eruption  is  out ;  where  this  is  interrupted, 
as  by  debility  or  chill,  sometimes  by  con- 
vulsions in  infants,  the  warm  bath  is  to  be 
used,  with  or  without  the  addition  of  mustard. 
At  this  stage  of  the  disease  wine  is  rarely 
necessary ;  it  may  be  required  after  epistaxis 
or  for  sudden  depression,  where  food  has  not 
been  taken.  The  room  should  be  kept  quiet, 
and  at  times  dark,  so  that  sleep  may  be 
favoured.  Tepid  sponging  of  the  surface, 
part  at  a  time,  relieves  the  feeling  of  heat 
and  tension ;  irritation  is  soothed  by  applying 
cold  cream  to  the  face,  and  carbolated  oil  to 
the  body,  or  by  rubbing  with  suet  in  some 
places.  The  bed-clothes  should  not  be  too 
heavy.  An  attendant  may  bo  required  dur- 
ing the  night.   Good  ventilation  admits  fresh 
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air  without  draught  or  chill  to  the  patient. 
A  spray  of  ozonised  water  or  aromatic  vinegar 
freshens  the  air  of  the  room,  and  is  preferable 
to  steam.    In  this  way,  with  previous  good 
health,  the  danger  of  pulmonary  complica- 
tions is  lessened.    "When  several  cases  have 
to  be  treated  in  a  ward,  each  patient  should 
have  a  space  screened  off  from  draughts,  and 
kept  sweet.    Directly  the  rash  is  out,  the 
fever  falls,  the  tongue  cleans,  the  appetite 
returns,  and  the  patient  seems  cheerful  and 
well ;  ordinary  food  can  soon  be  taken,  sleep 
returns,  and  no  alcoholic  stimulant  is  re- 
quired.   On  the  other  hand,  with  dislike  of 
food,  languor,  or    restlessness    at  nights, 
stimulants  should  be  given,  before  the  dry 
tongue,  small  and  rapid  pulse,  receding  rash, 
or  signs  of  pulmonary  congestion  render  free 
and  frequent  stimulation  indispensable.  There 
is,_  perhaps,  no  condition  where  wine  and 
spirits  produce  such  marked  and  immediate 
benefit  as  in  the  pulmonary  congestion  at 
the  crisis  of  measles ;  they  are  sometimes  a 
means  of  saving  life  in  the  after- depression 
till  such  nourishment  can  be  taken  as  will 
soon  supply  the  needed  support.  Sedatives 
are  not  often  required  ;   a  small  dose  of 
Dover's  powder  moderates  any  tendency  to 
diarrhoea;  this  is  always  to  be  guarded  against 
and  never  provoked.    "Where,  without  com- 
plication, the  febrile  crisis  is  delayed,  a  dose 
of  quinine  with  Dover's  powder  at  night  has 
been  useful.    After  the  crisis  tepid  bathing, 
with  great  precaution,  aids  sleep,  and  gives 
tone  to  the  cutaneous,  bronchial,  and  pul- 
monary circulations ;  cold  affusions  may  be 
necessary  for  hyperpyrexia  at  a  later  stage, 
when,  if  head-symptoms  threaten,  ice  should 
be  applied  to  the  head.    Croupy  symptoms 
and  bronchial  catarrh  are  better  treated  with- 
out steam  cots  or  kettles.    Diarrhoea  at  the 
close  of  measles  may  take  the  place  of  pneu- 
monic symptoms,  and  need  not  be  suddenly 
checked;  rest  in  bed,  carefully  regulated  diet, 
and  stimulants,  with  opiate  epithems,  or  an 
opiate  enema,  will  relieve  this.   The  mineral 
•  acids,  with  or  without  a  bitter,  aid  digestion, 
and  can  either  be  given  very  dilute  as  a 
drink  at  any  time,  or  in  a  definite  dose  with 
food.    For  the  irregular  febrile  disturbance 
noticed  in  the  weakly,  they  are  useful  ad- 
juncts to  the  quinine  or  cod-liver  oil  that  are 
then  essential.    Some  local  troubles  must  be 
treated.     Earache  needs  a  dose  of  butyl- 
chloral  hydrate,  or  a  warm  poultice  with  a 
little  opium  in  the  ear  gives  relief ;  otorrhcea 
requires  tepid  syringing.    For  ophthalmia, 
lead  lotion,  and  the  topical  use  of  belladonna 
or  atropine  if  there  be  photophobia,  are  neces- 
sary; the  swollen  eyelids  should  be  raised 
to  see  that  no  injury  to  the  eye  occurs,  while 
other  severe  symptoms  may  be  attracting 
most  attention.   Ulcers  in  the  mouth  or  else- 
where may  have  to  be  touched  with  diluted 
borax  or  boric  acid,  where  astringent  washes 
are  ineffective.    After-treatment  is  always 
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important  and  necessary.    For  the  anaemia 
which  attends  convalescence  some  form  of 
iron  is  to  be  taken  with  meals  two  or  three 
I  times  a  day.    Cod-liver  oil  should  be  given 
an  hour  after  meals,  at  least  twice  a  day,  to 
|  the  strumous  or  delicate.    Often  the  mineral 
acids  with  a  bitter  are  of  service,  especially 
j  when  the  rash  has  been  livid  or  petechial. 

The  clothing  should  be  warm,  with  flannel 
,  next  the  skin.  Cold  bathing  rapidly  per- 
formed, or  with  salt-water,  is  to  be  recom- 
mended ;  and  when  the  weather  is  fine,  the 
patient  should  go  out  of  doors  once  or  twice 
a  day,  avoiding  chill  or  fatigue.  Children 
are  the  better  for  an  afternoon  sleep  ;  adults 
should  avoid  full  work,  or  exposure  at  night, 
for  one  or  two  months  after  measles.  Con- 
valescents should  have  a  change  of  room  in 
the  second  week  of  the  illness.  Means  should 
then  be  taken  to  purify  and  disinfect  the  sick 
chamber,  as  by  burning  sulphur  or  the  bi- 
sulphide of  carbon  in  it  before  the  cleaning  j 
this  does  not  interfere  with  other  rooms  in 
the  house  to  which  convalescents  are  re- 
moved. All  clothes  and  the  bedding  used 
during  the  illness  should  be  afterwards  stoved. 
Change  of  air  or  place  is  not  so  necessary  as 
is  often  supposed.  Home  is  the  best  place 
for  cure,  not  only  until  all  danger  of  infection 
is  passed,  but  that  the  dangers  of  conva- 
lescence and  the  possible  development  of  any 
constitutional  defect  may  be  watched,  and  re- 
ceive the  earliest  and  best  attention. 

"William  Squire. 

MEASUREMENT. — A  method  of 
physical  examination,  in  which  tape-mea- 
sures and  other  instruments  are  used  to 
ascertain  accurately  the  shape,  dimensions, 
and  movements  of  different  parts  of  the 
body.    See  Physical  Examination. 

MEDIASTINUM,    Diseases  of.— 

Synon.  :  Fr.  Maladies  du  Mediastin;  Ger. 
Kranikheiten  des  Mediastinum  The  prin- 
cipal morbid  conditions  which  occur  in  con- 
nexion with  that  region  of  the  chest  which  is 
known  as  the  mediastinum,  are  (1)  aneurysm 
of  the  thoracic  aorta ;  (2)  inflammation  of  the 
tissues  or  textures  within  the  cavity ;  and  (3) 
new-growths  involving  the  same  space.  Of 
these  conditions,  aortic  aneurysm  is  by  far  the 
most  common ;  but  it  possesses  so  many  special 
features  that  it  is  described  separately  in  this 
work  (see  Aorta,  Diseases  of ;  and  Thoracic 
Aneurysm).  The  remaining  pathological  con- 
ditions involving  the  mediastinum  are  dis- 
cussed in  this  article. 

1.  Mediastinum,  Inflammation  of.— 
Synon.  :  Mediastinitis ;  Fr.  Mddiastinite ;. 
Ger.  Mediastinitis. 

Definition. — This  term  has  been  employed 
to  denote  inflammation  of  the  serous  surface 
of  the  duplicative  of  the  pleura  separating 
the  pleural  from  the  mediastinal  cavity,  and 
also  inflammation  originating  in  the  cellular- 
tissue  or  other  textures  of  the  mediastinal 
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space.  In  the  former  seuse  inediastinitis  is 
but  a  variety  of  pleurisy,  which,  though  it 
may  be  characterised  by  special  symptoms, 
must  be  very  difficult,  if  uot  impossible,  to 
diagnose  during  life.  We  confine  our  atten- 
tion here  to  inflammation  and  its  results  in 
the  mediastinal  cavity. 

^Etiology  and  Anatomical  Characters. — 
There  are  very  few  trustworthy  observations 
on  record  of  simple  acute  inflammation  of 
the  mediastinum,  terminating  either  in  reso- 
lution or  in  effusion  of  plastic  lymph.  An 
example  of  the  latter  detailed  by  Wildemann 
is  probably  unique.  In  this  instance  the 
anterior  mediastinum  was  filled  with  layers 
of  solid  exudation ;  the  pericardium  inflamed ; 
and  its  cavity  distended  by  six  ounces  of  pus. 
The  mediastinal  effusion  appeared  to  have 
been  occasioned  by  long-continued  pressure 
on  the  sternal  region.  On  the  other  hand, 
we  have  numerous  examples  recorded,  in 
which  mediastinal  abscesses  have  resulted 
both  from  primary  or  idiopathic,  and  from 
secondary  or  symptomatic,  inflammation. 
Primary  abscess,  though  rare,  is  occasionally 
met  with,  produced  either  by  local  injury  or 
simply  cold.  Gunther  (in  Oesterreich.  Zeit- 
schr.  f.  prakt.  HeilJc.  1859)  and  others  have 
recorded  cases  of  mediastinal  abscess  origi- 
nating simply  in  cold.  It  may,  however,  be 
suspected  that  some  forgotten  physical  injury 
had  in  certain  of  these  cases  been  received, 
as  in  the  only  case  of  the  kind  that  has  fallen 
under  the  writer's  notice.  Dr.  Goodhart,  in 
the  Pathological  Transactions,  vol.  xxviii., 
records  a  case  of  acute  mediastinal  abscess, 
resulting  apparently  from  injury  produced  by 
the  sticking  of  a  piece  of  meat  in  the  oeso- 
phagus. But  by  far  the  most  frequent  cause 
is  suppuration  of  the  lymphatic  glands  in 
scrofulous  subjects,  as  in  a  remarkable  in- 
stance recorded  by  Dr.  Bristowe,  in  the 
Pathological  Transactions,  vol.  ix.  p.  46. 
Secondary  or  symptomatic  abscesses,  in  the 
form  of  purulent  depots,  are  not  infrequently 
met  with  in  the  anterior  mediastinum,  either 
in  connexion  with  operations,  such  as  tra- 
cheotomy, or  as  the  result  of  general  pyaemia. 
Syphilitic  gummata  are  also  sometimes  found 
in  this  region. 

Symptoms. — The  only  instance  of  primary 
abscess  of  the  anterior  mediastinum  that  has 
fallen  under  the  writer's  observation  presented 
the  following  symptoms :  A  middle-aged 
lady,  previously  in  good  health,  fell  on  going 
upstairs  and  struck  the  sternum  against  the 
stone  edge  of  the  stairs.  A  few  weeks  after- 
wards she  complained  of  uneasiness  about 
the  chest,  and  of  pains  in  the  left  shoulder 
and  about  the  scapula  and  neck.  They  were 
not  severe,  and  had  more  the  character  of 
neuralgia  or  rheumatism  than  of  anything 
more  serious.  After  a  time  there  was  some 
general  derangement  of  the  health,  attended 
by  dyspeptic  symptoms,  a  certain  degree  of 
febrile  disturbance,  some  dyspnoea,  and  in- 
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ability  to  lie  down  except  in  certain  positions. 
Two  months  after  the  accident,  which  had 
been  forgotten,  there  was  a  distinct  promi- 
nence over  the  upper  part  of  the  sternum  of 
an  oval  shape,  and  rather  less  in  circum- 
ference than  the  palm  of  the  hand,  not  red, 
but  tender  on  pressure,  and  to  which  was  re- 
ferred a  sense  of  uneasiness  and  oppression. 
The  aspect  of  the  patient  was  indicative  of 
some  anxiety,  but  not  distress.  The  breath- 
ing was  quiet ;  the  pulse  was  quickened ;  but 
there  was  little  or  no  febrile  heat.  There 
was  some  cough,  attended  by  mucous  expec- 
toration sometimes  streaked  with  blood.  The 
patient  complained  of  soreness  and  irritation 
of  the  larynx  and  fauces.  The  action  and 
situation  of  the  heart  were  normal.  There 
was  dulness  on  percussion  over  the  whole  of 
the  prominence  of  the  sternum,  and  nowhere 
else  throughout  the  chest,  but  neither  pulsa- 
tion nor  fluctuation  could  be  detected  in  the 
swelling.  There  was  no  physical  evidence  of 
pressure  either  on  the  trachea  or  bronchi, 
although  the  patient  admitted  a  feeling  of 
weight  or  pressure,  as  well  as  of  dull  uneasi- 
ness ;  but  there  had  been  no  sense  of  throb- 
bing. There  was  no  enlargement  of  the 
jugulars  or  superficial  veins,  nor  any  tume- 
faction of  the  base  of  the  neck.  Careful 
physical  examination  of  the  whole  chest  re- 
vealed nothing  beyond  a  few  loose  mucous 
rales.  Local  sedative  applications  and  the 
use  of  bromide  of  potassium  gave  some  relief 
to  the  pain  and  local  tenderness,  but  the 
cough  and  laryngeal  irritation  continued. 
After  a  few  days  about  a  teaspoonful  of 
bright  fluid  blood  was  coughed  up,  and  the 
day  following  a  little  more  without  effort. 
The  next  day  there  was  suddenly  brought  up 
from  two  to  three  ounces  of  purulent  matter, 
followed  by  a  sense  of  great  relief.  A  micro- 
scopical examination  of  this  matter  revealed 
nothing  more  than  pus  and  mucus  mixed 
with  an  unusually  large  number  of  squamous 
epithelial  cells,  but  not  a  trace  of  elastic 
tissue,  or  anything  to  indicate  disorganising 
changes  in  the  lung.  The  purulent  expecto- 
ration continued,  but  in  steadily  decreasing 
amount,  for  about  five  weeks,  the  sternal 
swelling  subsiding  pari  passu.  Ultimately 
the  sternal  region  was  of  normal  aspect,  and 
the  general  health  was  completely  restored, 
though  for  some  time  there  was  occasional 
slight  oppression  of  the  breathing. 

The  above  example  has  been  recited  be- 
cause the  symptoms  correspond  very  closely 
with  those  which  have  generally  characterised 
such  cases.  In  some  instances,  however, 
there  has  been  more  distinct  evidence  of 
phlegmon,  and  a  greater  amount  of  febrile 
disturbance  and  distress.  Unless  the  abscess 
be  largo,  or  associated  with  glandular  or  other 
organic  disease,  symptoms  of  compression, 
either  of  the  bronclii  or  large  vessels,  are  not 
usually  observed.  But  in  the  latter  case  there 
may  be  not  only  symptoms  of  venous  and 
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bronchial  obstruction,  but  even  serious  laryn- 
geal symptoms  and  paroxysms  of  severe 
dyspnoea.  The  absoess  may  open  into  either 
the  trachea,  bronchi,  or  pleural  cavity,  if  no 
external  outlet  is  obtained.  Spontaneous  ex- 
ternal opening  is  said  to  occur  most  frequently 
on  a  level  with  the  second  rib,  to  the  left  of 
the  sternum. 

Prognosis. — The  prognosis  of  mediastinal 
inflammation  should,  in  view  of  its  possible 
modes  of  termination,  be  guarded. 

Treatment. — Unless  the  acute  symptoms 
of  phlegmonous  inflammation  should  be  well 
marked,  but  little  can  be  done  in  the  way  of 
treatment,  beyond  allaying  pain,  and  the  use 
of  local  soothing  applications.  Strict  rest 
should  be  enjoined,  and  an  external  opening 
should  be  made  for  the  outlet  of  matter  as 
soon  as  distinct  indications  are  presented  of 
its  presence.  It  should  also  be  borne  in  mind 
that  the  inflammatory  action  is  liable  to 
spread,  and  to  involve  either  the  lungs  or 
the  pericardium. 

2.  Mediastinum,  Morbid  Growths 
connected  with. — By  far  the  larger  pro- 
portion of  intra-thoracic  growths  originate  in 
the  mediastinum,  and  for  the  most  part  in 
the  lymphatic  glands.  Others,  which  may 
commence  in  the  lungs  or  pleura,  involve, 
sooner  or  later,  the  mediastinal  spaces.  In 
treating,  therefore,  of  mediastinal  tumours, 
from  a  clinical  point  of  view,  it  is  of  less 
importance  to  determine  their  precise  origin 
than  to  ascertain  the  general  character  of  the 
growth,  its  modes  of  development,  and  the 
effects  likely  to  be  produced  on  the  surround- 
ing textures.  It  is  manifest,  however,  that 
the  particular  site  of  the  growth  must  exer- 
cise an  important  influence,  both  on  the  early 
symptoms  and  the  subsequent  features  of  the 
case.  It  is  important,  therefore,  to  remember, 
when  forming  a  diagnosis  in  cases  necessarily 
.  very  obscure  in  their  early  stages,  how  very 
various  are  the  situations  and  relations  of 
the  growths.  Thus  either  functional  de- 
rangements of  the  heart,  neuralgic  pains  of 
the  muscles,  dysphagia,  spasmodic  affections 
of  the  larynx,  bronchial  irritation,  or  limited 
pleuritic  symptoms,  may  be  the  earliest  in- 
dications. 

Varieties  and  Symptoms. — Almost  every 
form  of  morbid  growth  has  been  met  with  in 
the  mediastina:  cancer  in  all  its  varieties; 
sarcomatous,  osteosarcomatous,  enchondro- 
matous,  and  fibrous  tumours ;  lymphade- 
noma;  lardaceous,  steatomatous,  and  tuber- 
cular masses ;  and  syphilitic  gummata.  The 
progress  and  duration  of  the  case  will  differ 
materially,  according  to  the  natural  history 
of  these  several  formations.  The  growth  of 
some  is  much  more  rapid  than  that  of  others. 
By  some  the  adjacent  textures  are  much 
more  readily  invaded  than  by  others.  Con- 
stitutional symptoms  and  impairment  of  the 
general  health  are  much  more  pronounced  in 
some  than  in  others.    Apart,  therefore,  from 


the  special  features  given  to  each  case  by  the 
particular  locality  of  the  disease,  there  will 
be  very  great  differences  in  its  general  aspect 
and  progress.    And  were  it  only  in  reference 
to  prognosis,  irrespective  of  treatment,  it 
would  be  very  desirable  to  determine  the 
nature  as  well  as  the  existence  of  the  growth. 
This,  unfortunately,  in  many  instances,  can- 
not be  done  ;  but  in  others  we  may  form  an 
opinion  with  considerable  confidence.  The 
development  of  the  malignant  growths  is 
generally  much  more  rapid  than  that  of 
the  more  innocent,  and  the  duration  much 
shorter.    It  is  seldom  that  the  duration  of 
intra-thoracic  growths  of  a  malignant  cha- 
racter extends  beyond  a  year.   Those  having 
the  character  of  lymphadenoma  or  lympho- 
sarcoma are  sometimes  of  much  longer  dura- 
tion.   These  in  a  large  proportion  of  cases 
commence  in  the  lymphatic  glands  of  the 
posterior  mediastinum,  or  in  the  anterior 
mediastinum,  from,  as  some  believe,  remains 
of  the  thymus  gland.  They  sometimes  attain 
to  an  enormous  size,  and  may  ultimately 
involve  all  the  structures  within  the  thorax, 
including  the  heart  and  pericardium.  In 
other  instances,  commencing  probably  in  the 
connective  tissue,  the  disease  spreads  along 
the  roots  of  the  lungs  and  sides  of  the  bronchi, 
extensively  involving  the  adjacent  tissues 
and  the  lungs  themselves,  without,  for  a 
long  time,  giving  rise  to  any  considerable 
tumour.    In  other  cases  several  distinct 
tumours  are  developed  at  some  distance 
apart.   The  period  at  which  pleuritic  effusion 
or  oedema  of  the  external  parts  occurs  also 
varies  greatly.    Thus,  too,  it  happens  that 
alterations  in  the  external  form  of  the  chest 
are  early  manifest  in  some  cases,  and  not  till 
later  in  others.     In  some  instances  these 
alterations  of  form  are  hmited,  in  others 
they  implicate  the  whole  of  one  side,  or  even 
the  whole  contour  of  the  thorax.    In  not  a 
few  instances,  whilst  the  growth  is  still  of 
limited  extent,  and  confined  to  the  posterior 
mediastinum,  the  symptoms  so  closely  re- 
semble those  of  aneurysm  as  to  make  the 
diagnosis  extremely  difficult  and  uncertain. 
The  more  prominent  symptoms  are  indeed 
in  some  instances,  and  for  a  long  time, 
mainly  cardiac.    Thus  it  is  important  to  bear 
in  mind,  inasmuch  as  pericardial  effusion 
and  consequent  sternal  prominence  has  been 
mistaken  for  a  mediastinal  growth.    In  the 
most  malignant  types  of  disease,  and  where, 
as  in  far  the  greater  number  of  instances  is 
the  ease,  the  lymphatic  glands  of  the  thorax 
have  become  implicated  by  extension  of  dis- 
ease from  other  organs,  the  local  thoracic 
symptoms  are  from  the  first  associated  with 
those  general  symptoms  which  are  character- 
istic of  malignant  disease,  and  pass  under 
the  term  of  cancerous  cachexia.  Sarcomatous 
tumours,  on  the  other  hand,  may  attain  a 
considerable  size  without  constitutional  symp- 
toms of  any  special  character.    As  a  rule  it 
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may  be  said  that  all  intra-thoracic  growths 
tend  to  develop  inwards  rather  than  out- 
wards ;  and  thus  often  overlap  the  lungs  and 
heart,  pass  along  the  great  vessels  and  nerves, 
and  press  on  those  parts  which  offer  least  re- 
sistance. It  is  only  in  very  rare  instances  that 
the  chest-walls  become  eroded  by  the  out- 
ward pressure  of  the  tumour,  as  happens  in 
so  many  cases  of  aneurysm.  This  is  the  more 
remarkable  because  in  many  instances  the 
presence  of  the  growth  is  distinctly  indicated 
by  external  tumour,  arising  from  outward 
pressure  of  portions  of  the  chest-walls.  This 
is  of  course  especially  the  case  when  the 
growth  is  in  immediate  proximity  to  the  walls 
of  the  chest.  In  the  case  of  large  tumours  the 
external  form  of  the  chest  may  be  rendered 
unsymmetrical  by  displacement  of  the  heart, 
and  downward  pressure  on  the  diaphragm  and 
liver.  There  is,  however,  another  and  very 
distinct  mode  by  which  the  symmetry  of  the 
chest  is  affected,  and  that  is  by  collapse  of 
the  lung  and  sinking  of  the  chest-wall,  in 
consequence  of  the  pressure  exercised  on  the 
root  of  the  lung  by  the  progressive  advance 
of  the  tumour.  The  effect  of  this  is  some- 
times rendered  still  more  apparent  by  the 
corresponding  expansion  of  the  opposite  lung, 
either  from  congestion  or  induced  emphy- 
sema. The  deformity  of  the  chest  attains 
its  maximum  in  many  cases  by  the  out- 
growth of  tumours  above  the  clavicle  and 
along  the  neck.  It  may  be  well,  however, 
at  the  risk  of  some  repetition,  to  classify, 
under  different  heads,  the  most  character- 
istic of  the  multifarious  phenomena  that 
have  been  observed  in  connexion  with  the 
different  varieties  of  mediastinal  growths. 

Derangements  of  the  circulation. —  De- 
rangements of  the  circulation,  which  are 
necessarily  induced,  in  all  cases,  to  a  greater 
or  less  degree,  give  rise  to  phenomena  which 
are  of  special  diagnostic  importance  in  medi- 
astinal tumours.  The  return  of  blood  through 
the  vena  cava  superior  and  its  affluents  is 
early  impeded,  more  or  less,  in  the  majority 
of  cases,  and  sometimes  to  such  an  extent 
as  to  give  a  special  aspect  to  the  case.  It  is 
not,  however,  simply  by  pressure  on  the 
venous  trunks  that  the  indications  of  pul- 
monary congestion,  cedema,  and  cyanosis  are 
induced.  In  many  cases  the  veins  themselves, 
although  seldom  the  arteries,  are  involved  in 
the  cancerous  disease  ;  and  when  this  is  not 
the  case,  there  is  often  a  special  tendency  to 
thrombosis  and  obliteration  both  of  the  large  | 
veins  and  of  their  radicles.  Cancerous  de- 
posit has,  in  some  cases,  been  traced  into 
the  jugular  and  subclavian  veins,  entirely 
occluding  them ;  in  other  cases  these  vessels 
have  been  enormously  distended.  Thus  wo 
have  in  many  instances  great  tumefaction  of  i 
the  face,  neck,  and  upper  extremities,  from 
oedema  and  general  serous  infiltration.  In 
like  manner,  obstruction  to  the  circulation  | 
through  certain  portions  of  the  lungs  may 


give  rise  either  to  haemorrhage  in  the  form 
of  haemoptysis,  to  sanguineous  effusion  into 
the  pleura,  or  to  large  apoplectic  clots,  that 
is,  infarcts.  In  this  latter  way  the  physical 
signs  of  consolidation  are  sometimes  sud- 
denly induced,  or  increased ;  and  after  death 
the  pleural  cavity  has  been  found  occupied 
by  large  protuberances  from  the  pleura, 
consisting  simply  of  blood-tumours,  due  to 
extravasation  into  the  pulmonary  tissues. 
Although  the  arteries  are  much  less  liable 
to  become  implicated  in  cancerous  disease 
than  the  veins,  they  are  subject,  like  all 
the  other  contents  of  the  thorax,  to  pres- 
sure. The  force  of  the  current  of  blood 
through  them  may  thus  be  diminished,  and 
there  may  be  a  marked  difference  in  the 
radial  and  carotid  arteries  of  the  two  sides, 
just  as  there  is  in  aneurysm  of  the  aorta. 
It  is  needless  to  say  that  the  symptoms 
arising  from  mechanical  influences  acting  on 
the  heart  must  be  very  various.  This  organ 
may  either  be  dragged  from  its  natural 
situation,  or  surrounded,  more  or  less  com- 
pletely, by  the  advancing  disease,  and  its 
situation  and  action  concealed  from  all  ob- 
servation ;  or  its  very  substance  may  become 
involved  in  the  spread  of  the  disease,  and  the 
pericardium  may  be  largely  distended  by 
serous  and  bloody  effusion.  Apart  from  those 
disturbances  of  the  heart's  action  arising  from 
interrupted  circulation  through  the  lungs,  its 
innervation  may  be  seriously  affected,  as  will 
be  subsequently  noted.  And  it  is  evident 
that  the  sounds,  rhythm,  and  impulse  will 
be  affected  in  more  ways  than  one;  even 
when  neither  the  valvular  apparatus  nor  any 
other  structure  is  the  actual  seat  of  disease. 
In  the  malignant  forms  of  disease  the  mus- 
cular power  of  the  heart  is  generally  impaired, 
and  there  is  a  consequent  tendency  to  palpi- 
tation and  faintness,  often  associated  with 
nausea  and  vomiting.  Such  symptoms  have 
been  observed  in  rare  cases,  where  the  heart 
has  become  implicated  by  disease  extending 
from  the  mamma  through  the  thoracic  walls. 

Febrile  symptoms. — Mediastinal  tumours 
are  not  as  a  rule  characterised  by  febrile 
disturbance,  at  any  period  of  their  course. 
Several  examples  of  tumours  having  the 
character  of  lymphadenoma  have,  however, 
exhibited  striking  exceptions  to  this  rule. 
The  writer  has  recorded  a  remarkable  in- 
stance, and  others  have  been  recorded  by  the 
late  Dr.  Murchison  and  Dr.  Church,  in  which 
there  was  persistent  elevation  of  temperature, 
and  rapidity  of  pulso  and  respiration,  but 
with  daily  alternations  of  rise  and  fall.  And 
in  these  instances  it  is  remarkable  that  the 
pyrexia  declined  with  the  advance  of  the 
disease  to  its  fatal  termination.  Intercurrent 
inflammatory  affections,  whether  of  the  pul- 
monary tissue  or  of  the  pleura,  may  in  any 
case  occasion  corresponding  symptoms  of 
fever.  These,  however,  are  Beldom  very 
pronounced. 
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Disturbances   of  innervation. — Disturb- 
ances of  innervation  occur  at  all  stages,  and 
in  connexion  with  every  variety  of  growth. 
They  vary,  however,  greatly  in  their  character 
and  severity.    Although  pain  may  be  said  to 
be  present  in  most  instances,  it  is  often,  all 
through  the  case,  by  no  means  a  prominent 
symptom.    The  patient's  distress,  often  very 
great,  is  more  frequently  due  to  dyspnoea  and 
interrupted  circulation  than  to  direct  impli- 
.    cation  of  the  nerves.    Nevertheless  neuralgic 
pains  are  among  the  most  frequent  of  the 
early  subjective  symptoms,  and  are  some- 
times severe  in  the  later  stages.    When  from 
the  situation  of  the  growth  the  recurrent 
laryngeal  nerve  is  early  implicated,  we  some- 
times get  paralysis  of  the  vocal  cords,  and 
aphonia,  at  other  times  spasmodic  paroxysms 
of  dyspnoea  and  urgent  laryngeal  symptoms. 
In  rare  cases  cancerous  disease  of  the  pos- 
terior mediastinum  has  invaded  the  spine, 
and  given  rise  to  paralysis  of  the  limbs  and 
trunk  (vide  Cases  11  and  12  in  the  writer's 
Lumleian  Lectwres).    The  cough,  which  is 
generally  due  to  more  or  less  bronchial  irri- 
tation and  secretion,  sometimes  arises  from 
purely  nervous  reflex  irritation,  and  may 
occur  in  paroxysms  like  those  of  whooping- 
cough.    The  innervation  of  the  heart  may  be 
so  disturbed  as  to  occasion  symptoms  of 
angina,  as  well  as  various  irregularities  of 
action  and  tendency  to  fainting.   The  imme- 
diate cause  of  death  is  not  infrequently  to 
be  attributed  to  sudden  interruption  of  the 
heart's  action. 

Bespiratory  phenomena.— The  respiratory 
phenomena,  although  presenting  the  utmost 
diversities,  have  nevertheless  certain  special 
characteristics.    "When  the  patient  is  at  rest, 
there  is  often  nothing  to  denote  any  im- 
pediment to  the  respiratory  function  — no 
quickened  movement,  no  alteration  of  aspect, 
no  expression  of  anxiety;  but  on  the  least 
exertion,  dyspnoea  is  at  once  manifested. 
Mere   change  of  position  may  induce  a 
paroxysm  of  dyspnoea.    With  advancing  dis- 
ease implicating  at  length  the  contents  of  the 
thorax  to  a  great  extent,  there  may  be  no 
corresponding  increase  of  dyspnoea,  especially 
if  the  progress  be  slow.    In  other  cases,  with 
physical  signs  of  a  very  questionable  and 
limited  character,  there  may  be  great  distress 
in  breathing.    Absence  of  apparent  dyspnoea 
is  sometimes  the  more  remarkable  from  the 
manifestly    diminished  movement  of  the 
chest-walls,  or  even   complete  immobility 
perhaps  of  one  Bide.    Nor  in  many  cases 
does  the  dyspnoea  correspond  with  the  evi- 
dence of  pressure,  and  the  absence  of  respi- 
ratory sounds  on  auscultation.    The  want  of 
correspondence  between  the  physical  signs 
and  the  functional  symptoms  is  indeed  often 
most  striking.    In  one  case  there  will  be 
persistent  difficulty  of  breathing,  amounting 
to  orthopncea  of  the  most  urgent  character" 
in  another  merely  a  little  quickened  respira- 


tion—hvidity  and  tumescence  of  features  in 
one  case,  in  another  an  anaemic  aspect. 

Physical  signs.— So  long  as  a  mediastinal 
tumour  remains  of  but  small  size,  it  will 
oi  course,  not  be  recognisable  by  external 
physical  signs,  except  such  as  are  due  to- 
mechanical  derangements  of  the  circulation, 
generally  denoted  by  enlargement  of  the 
external  superficial  veins.  Comparatively 
small  tumours  will,  however,  sometimes- 
manifest  themselves  by  circumscribed  altera- 
tions m  the  external  aspect  of  the  chest. 
Ibis  of  course  will  depend  much  on  the  site- 
ot  the  tumour.    Tumours  of  the  anterior 
mediastinum  may  very  early  manifest  them- 
selves, by  throwing  forward  the  sternum  and 
the  sternal  attachments  of  one  or  more  of  the 
ribs,  and  ultimately  rendering  the  two  sides 
of  the  chest  asymmetrical.    It  is  in  these 
cases,  when,  with  the  growth  of  the  tumour, 
the  heart  and  aorta  become  overlapped  and 
pressed  on,  that  we  have  evidence  of  pulsa- 
tion and  vibration,  simulating  closely  the 
signs  of  aneurysm,  and  sometimes  attended 
by  a  cardiac  bruit.     In  other  cases  the 
growth,  extending  upwards,  shows  itself  by 
tumefaction  and  swelling  above  the  sternum 
and  clavicles,  being  then  often  attended  by 
signs  of  pressure  on  the  trachea  or  bronchi. 
When  the  posterior  mediastinum  is  the  chief 
seat  of  disease,  this  may  attain  to  very  con- 
siderable development  before  any  very  de- 
cided alteration  is  seen  in  the  form  of  the 
chest,  unless  one  or  other  pleura  have  become 
distended  by  fluid  effusion.  The  diagnosis  of 
these  latter  cases  often  presents  the  utmost 
difficulty,  the  physical  signs  being  simply 
those  of  pleuritic  effusion,  and  the  symptoms 
such  only  as  may  be  fairly  referred  to  the 
mechanical  effects  of  fluid  pressure.  When 
the  tumour  is  of  any  considerable  size,  the 
motions  of  those  parts  of  the  chest-walls 
which  are  in  immediate  proximity  to  the 
growth  are  almost  always  impeded,  and 
there  is  evidence  of  diminished  expansion. 
This  is  also  the  case  when  the  pleura  is 
occupied  by  secondary  growths,  when  there 
may  be  obliteration  of  the  intercostal  spaces, 
as  in  pleurisy.    But  as  collapse  of  the  lung^ 
sometimes  takes  place  with  little  or  no 
pleuritic  effusion,  there  may  be  falling  in  of 
one  side  of  the  chest,  appreciable  by  the  eye, 
as  well  as  by  measurement.    As,  however, 
the  tumour  usually  extends  more  to  one  side 
than  the  other,  the  measurements  of  the  two 
sides  will  generally  differ,  from  this  cause 
alone.     By  percussion  and  palpation  the 
ordinary  signs  of  solidification  will  of  course 
be  detected,  whenever  the  tumour  approaches 
the  chest-walls  and  attains  to  any  size,  or 
whenever  any  considerable  portion  of  the 
lung  has  been  rendered  solid,  either  by  inva- 
sion of  the  growth,  by  pneumonic  consolida- 
tion, or  by  hmmoptyic  engorgement.  Signs 
of  displacement  are  often  manifest  compara- 
tively early,  and  later  on  may  be  of  the  most 
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unmistakable  character.  The  heart  may  be 
dragged  away  from  its  natural  situation  in 
various  directions;  the  diaphragm  thrust 
down ;  the  lower  ribs  thrown  out ;  and  the 
deformity  of  the  anterior  part  of  the  chest, 
and  the  "physical  signs  on  auscultation  and 
percussion,  may  be  greatly  modified,  by  dis- 
tension of  the  pericardium  from  effusion.  It 
will  at  once,  therefore,  be  seen  that  the 
cardiac  signs  will  be  of  very  variable  and 
diverse  character — so  much  so  that  any  de- 
tailed description  would  be  of  little  practical 
use.  It  should  also  always  be  remembered 
that  the  lung  undergoes  very  various  and 
opposite  changes  as  the  result  simply  of 
pressure  on  the  bronchi,  and  interruption  to 
the  entrance  and  egress  of  air  from  the  air- 
cells.  Thus  in  the  early  stages  there  may  be 
more  or  less  of  emphysema,  and  correspond- 
ing physical  signs  on  the  affected  side ;  and 
in  more  advanced  cases  a  certain  amount  of 
emphysema  of  the  opposite  side.  As  the 
bronchi  become  occluded,  we  have  at  first 
the  stethoscopic  signs  of  accumulation  of 
secretion,  soon  to  be  followed  by  signs  of 
consolidation  and  absence  of  respiration, 
when  the  lung  is  undergoing  those  destruc- 
tive changes  by  which  it  becomes  converted 
into  a  sohd  mass  broken  up  by  irregular 
abscesses  or  pockets  of  pus,  produced  in  part 
by  actual  pulmonary  disintegration,  and 
partly  by  dilatation  of  the  bronchi.  In  the 
latter  condition  there  may  be  enlargement  of 
the  lung  and  distension  of  the  side,  rather 
than  collapse.  Hyper-resonance  from  em- 
physema, followed  by  signs  of  consolidation 
and  absence  of  all  respiratory  phenomena, 
associated  with  or  preceded  by  other  indica- 
tions of  pressure,  would  be  tolerably  decisive 
of  the  existence  of  a  mediastinal  tumour, 
but  whether  aneurysmal  or  some  form  of 
malignant  disease  might  still  be  a  question. 

Diagnosis. — From  the  preceding  remarks 
it  will  be  evident  that  there  are  no  symptoms 
or  physical  signs,  nor  any  precise  order  of 
phenomena,  that  can  be  said  to  be  peculiar 
to,  or  diagnostic  of,  an  intra-thoracic  growth. 
No  two  cases  will  be  found  to  be  precisely 
alike.  Nevertheless,  the  want  of  correspond- 
ence with  the  ordinary  forms  of  thoracic 
disease ;  the  very  general  presence  of  signs 
of  pressure  and  mechanical  derangement ; 
and  the  varying  aspects  of  these  signs,  are, 
in  the  majority  of  cases,  when  considered  in 
fonj  unction  with  the  history  of  the  case, 
sufficient  to  lead,  if  not  to  a  positive,  at  least 
to  a  highly  probable,  diagnosis.  In  the  early 
stages  of  a  mediastinal  tumour,  when  the 
growth  is  still  small,  it  will  bo  easily  seen,  if 
we  reflect  on  the  anatomical  relations  of  the 
mediastinum,  that  an  accurate  diagnosis  must 
often  be  impossible.  And  even  when  formid- 
able symptoms  arise  from  the  peculiar  rela- 
tions of  a  small  growth,  it  must  often  be 
extremely  difficult  to  avoid  error.  Both 
retro-  and  antero- sternal  nodes  will  some- 


times closely  resemble  both  aneurysm  on  the 
one  side,  and  mediastinal  tumours  on  the 
other.  For  further  observations  the  reader 
is  referred  to  the  articles  Bronchial  Glands, 
Diseases  of;  Lungs,  Malignant  Disease  of; 
and  Thoracic  Aneurysm.  See  also  1.  Me- 
diastinum, Inflammation  of. 

Treatment. — There  is  but  little  that  can 
be  said  as  to  the  treatment  of  mediastinal 
tumours,  except  as  regards  the  palliation  of 
urgent  symptoms,  or  the  relief  of  some  of 
the  chief  secondary  effects  of  the  original 
disease.  All  forms  of  intra-thoracic  growth 
of  a  malignant  character  are  steadily  pro- 
gressive to  their  fatal  termination.  Some  of 
the  less  malignant  in  character — for  example, 
lymphadenomatous  tumours — may  last  a  long 
time,  and  appear  for  a  while  to  be  stationary, 
and  unattended  by  any  serious  impairment 
of  the  general  health.  Even  these,  however, 
are  exceptional  cases.  Bodily  rest,  freedom 
from  causes  of  moral  disturbance,  mainten- 
ance of  the  general  nutrition,  change  of  air, 
and  every  available  hygienic  means,  are 
essential  in  all  cases.  Chalybeates  and  other 
tonics  may  be  of  more  or  less  service.  Iodide 
of  potassium  has  appeared  to  be  of  use  in 
some  cases,  and  mercury  has  been  recom- 
mended. Special  symptoms  often  admit  of 
considerable  relief ;  for  instance,  local  pains 
by  external  soothing  applications,  or  by 
counter-irritants,  such  as  sinapisms  and  small 
blisters.  The  latter  are  often  of  signal 
benefit.  Pain,  sleeplessness,  and  harassing 
unrelieving  cough  may  all  be  alleviated  by 
opium  and  other  narcotics  or  sedatives,  such 
as  chloral  or  bromide  of  potassium,  and 
sometimes  by  minute  doses  of  antimony. 
For  the  distressing  paroxysmal  attacks  of 
dyspnoea  and  laryngeal  spasm,  opium  and 
its  preparations  require  to  be  given  with 
caution ;  but  chlorodyne,  Hoffman's  anodyne, 
and  the  inhalation  of  chloroform  are  often 
useful.  The  distress  arising  from  dyspnoea 
and  inability  to  he  down  will  often  tax  the 
resources  of  the  physician  to  the  utmost, 
depending  as  they  do  on  a  variety  of  com- 
plex causes.  When  they  appear  to  be  mainly 
referable  to  accumulation  of  fluid  in  the 
pleura,  paracentesis  must  be  resorted  to, 
and  will  often  be  followed  by  great  temporary 
relief.  At  one  time  the  writer  was  averse  to 
this  procedure,  but  further  experience  has  led 
him  to  believe  that  it  is  productive  of  little  if 
any  mischief,  and  that  life  may  sometimes 
be  much  prolonged  by  even  repeated  evacua- 
tion of  the  pleural  effusion.  In  proportion  as 
symptoms  of  pleurisy,  bronchitis,  or  pneu- 
monia predominate,  they  must  be  met  by 
the  ordinary  therapeutic  resources.  It  re- 
mains to  be  seen  whether  our  further  know- 
ledge of  the  natural  history  of  lymphadenoma 
may  advance  our  therapeutic  resources.  Cer- 
tainly the  slower  progress  of  such  cases 
affords  more  time  for  the  trial  of  iodine, 
cbalybeates,  or  other  constitutional  remedies. 
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It  should  ever  be  borne  in  mind  that  severe 
attacks  of  dyspnoea,  with  stridulous  breathing 
and  other  indications  of  intra-thoracic  pres- 
sure, may  all  be  due  to  nerve-irritation  alone, 
and  often  be  greatly  alleviated  by  small 
doses  of  morphine  combined  with  antispas- 
modics. J.  Eisdon  Bennett. 

MEDIATE  (medius,  intervening). — A 
term  applied  to  auscultation  and  percussion, 
when  some  medium  is  interposed  between  the 
surface  of  the  body  of  the  patient  and  the  ear 
or  finger  of  the  physician,  such  as  the  stetho- 
scope in  the  one  case,  or  a  pleximeter  in  the 
other.    See  Physical  Examination. 

MEDITERRANEAN",  The.— A  mode- 
rately dry,  warm,  and  very  sunny  winter 
climate.  See  Algiers;  Cannes;  Hyeres; 
Malaga;  Mentone;  Nice;  San  Eemo,  &c. ; 
and  Climate,  Treatment  of  Disease  by. 

MEDULLA  OBLONGATA,  Lesions 

of. — Synon.  :  Fr.  Maladies  de  la  Moelle 
Allongee;  Ger. Kraiikheiten  des  verldngerten 
Marks. 

Introduction. — The  pathology  of  the  me- 
dulla oblongata  is  more  than  usually  com- 
plex. Not  merely  is  it  liable  to  injuries,  and 
diseases  such  as  haemorrhages,  softenings — 
necrobiotic  and  inflammatory,  tumours,  &c., 
having  their  primary  seat  there,  as  in  other 
nerve-centres ;  but  also,  and  more  frequently, 
the  medulla  is  implicated  in  diseases  of  the 
pons  and  cerebellum,  and  affected  indirectly 
by  intracranial  diseases  in  general.  Being 
the  connecting  link  between  the  brain  and 
spinal  cord,  it  is  subject  to  ascending  or  de- 
scending degenerative  processes,  secondary 
to  lesions  in  the  spinal  or  cerebral  sensory 
and  motor  tracts.  Further,  it  is  the  seat  of 
a  special  form  of  degeneration,  characterised 
by  a  very  definite  group  of  symptoms,  differ- 
entiated under  the  term  'bulbar  or  labio- 
glosso-laryngeal  paralysis.' 

"With  the  indirect  affections  of  the  medulla 
oblongata,  in  connexion  with  the  various 
forms  of  intracranial  disease,  degenerations 
of  the  motor  or  sensory  tracts  secondary  to 
cerebral  or  spinal  disease,  or  the  pathology 
and  symptomatology  of  bulbar  paralysis,  this 
article  does  not  profess  to  deal,  as  these  sub- 
jects will  be  found  fully  discussed  under  other 
headings.  Attention  will  be  directed  mainly 
to  the  data  which  serve  to  establish,  so  far 
as  this  is  possible,  the  regional  diagnosis  of 
medullary  lesions. 

Summary  of  Pathological  Conditions.  

Traumatic  lesions. — Injuries  of  the  medulla 
oblongata  are  not  uncommon  in  consequence 
of  fracture  or  dislocation  of  the  atlas  and 
axis,  as  in  falls,  hanging,  twisting  of  the  neck, 
or  as  the  result  of  diseased  vertebrae.  In  such 
cases  death  is  instantaneous,  owing  to  the 
sudden  cessation  of  the  circulation  and  re- 
spiration, from  lesion  of  the  centres  of  these 
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vital  functions,  which  are  situated  in  the 
medulla  (Flourens'  nceud  vital). 

To  commotion  or  contusion,  with  puncti- 
form  extravasations  in  the  medullary  centres 
(Duret,  Sim-  les  Traumatismes  Cerebraux, 
1878),  is  also  to  be  attributed  sudden  death 
from  blows  on  the  head.  Not  infrequently 
lesions  of  the  fourth  ventricle,  the  result  of 
cranial  injuries,  not  proving  fatal,  give  rise 
to  diabetes  melhtus  or  insipidus,  along  with 
other  symptoms  indicative  of  chronic  lesion 
of  the  pons  or  medulla. 

Effusions  of  blood  into  the  fourth  ventricle, 
whether  arising  from  the  medulla  itself,  the 
pons,  or  the  cerebellum,  or  gaining  access 
from  the  lateral  ventricles  by  the  aqueduct 
of  Sylvius,  are,  as  a  rule,  suddenly  fatal  from 
paralysis  of  the  circulation  and  respiration. 
Death  may  occur  with  or  without  convulsions. 

Tumours. — Tumours  implicating  the  me- 
dulla oblongata  may  have  their  seat  primarily 
in  the  medulla;  but  more  commonly  the 
tumours  are  situated  at  the  base  of  the  skull, 
in  the  cerebellum  or  pons,  and  invade  the 
medulla  in  their  growth.  Apart  from  the 
general  symptoms  of  cerebral  tumour — head- 
ache, sickness,  optic  neuritis,  &c,  the  special 
indications  of  implication  of  the  medulla  ob- 
longata are  one  or  more  of  the  symptoms 
mentioned  below.  Here  also,  however,  some 
remarkable  cases  have  been  put  on  record, 
in  which,  notwithstanding  the  existence  of 
tumours  _  actually  in  the  substance  of  the 
medulla  itself,  the  symptoms  during  life  have 
presented  nothing  striking  or  characteristic. 
(See  a  case  by  Dr.  Wilks,  Diseases  of  the 
Nervous  System,  1878.) 

Hemorrhage. — Haemorrhage  into  the  sub- 
stance of  the  medulla  oblongata,  and  limited 
to  this,  is  comparatively  rare.  More  com- 
monly the  pons  and  medulla  are  affected 
together.  Haemorrhages  here  of  any  extent 
are  very  rapidly  fatal.  In  some  cases  death 
is  instantaneous.  In  others  a  few  hours 
may  elapse,  death  occurring  in  profound 
coma  with  stertorous  respiration  and  occa- 
sionally convulsions.  "Whether  the  haemor- 
rhage is  primarily  in  the  medulla  or  in  the 
pons  cannot  be  diagnosed  with  certainty. 
The  other  causes  of  sudden  death,  such  as 
affections  of  the  heart,  must  be  excluded 
before  haemorrhage  into  the  medulla  can  be 
diagnosed,  and.  this  is  in  many  circumstances 
obviously  impossible. 

Haemorrhage  into  the  medulla  oblongata  is 
usually  fatal,  and  rarely  gives  rise  to  chronic 
stationary  lesions.  These  are  commonly  the 
result  of  thrombosis  or  embolism,  or,  more 
rarely,  acute  myelitis. 

Thrombosis. — Thrombosis  of  the  vertebral 
arteries  is  the  most  common  origin  of  soften- 
ing limited  to  the  medulla  oblongata.  The 
onset  is  frequently  sudden,  as  in  hasrnorrhage, 
but  the  course  is  more  slow.  The  more 
chronic  nature  of  the  affection  is  an  im- 
portant diagnostic  feature  of  softening.  The 
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symptoms  of  softening  of  the  medulla  thus 
arising  are  in  many  respects  like  those  of 
progressive  bulbar  paralysis,  but  there  are 
also  important  differences.  They  are  some- 
times generalised  under  the  head  of  '  acute  ' 
or '  apoplectiform '  bulbar  paralysis,  in  contra- 
distinction to  the  classic  form  of  this  affection 
described  by  Duchenne.  See  Labio-Glosso- 
Lakyxgeal  Paralysis. 

Localising  Phexomexa. — The  symptoms 
met  with  in  the  affection  just  named  are  the 
most  reliable  clinical  data  on  which  to  found 
a  regional  diagnosis  of  lesions  of  the  medulla 
oblongata.  The  characteristic  symptoms  are 
a  conjoint  affection  of  the  extremities  and 
one  or  more  of  the  bulbar  cranial  nerves, 
with  impairment  of  speech  and  deglutition, 
and  cardio-respiratory  disturbances.  Some- 
times all  four  extremities  are  paretic  or 
paralysed ;  sometimes  the  lower  extremities 
alone ;  and  occasionally  the  paralysis  is  of 
the  hemiplegic  order.  If  the  paralysis  affects 
only  the  extremities,  without  implication  of 
the  bulbar  nerves,  as  sometimes  occurs,  a 
diagnosis  of  the  medullary  seat  of  the  lesion 
cannot  be  made  with  certainty.  Anaesthesia 
has  not  been  recorded,  but  occasionally  parses- 
thesiae  have  been  observed.  Ataxic  affections 
of  the  extremities  have  also  been  met  with 
by  Leyden  and  Prevost. 

Of  the  cranial  nerves  the  hypoglossal  is 
most  commonly  involved.  The  symptoms 
are  impaired  mobility  of  the  tongue,  with 
more  or  less  pronounced  dysarthria  (see  Apha- 
sia). This  is  not  absolutely  characteristic  of 
bulbar  disease,  however,  as  a  similar  affection 
of  the  hypoglossal  may  occur  in  disease  of 
the  pons.  The  tongue  and  speech  are  rarely, 
if  ever,  so  affected  as  in  the  classic  or  pro- 
gressive bulbar  paralysis,  nor  has  the  atrophy 
of  the  muscles  of  the  tongue,  with  altered  elec- 
trical reactions,  been  noted. 

Of  more  importance  as  a  diagnostic  mark 
is  dysphagia,  or  paralysis  of  deglutition.  This, 
in  the  absence  of  general  cerebral  symptoms, 
points  to  affection  of  the  medulla.  Paralysis 
of  the  soft  palate,  on  one  or  both  sides,  is  also 
a  frequent,  if  not  constant,  symptom.  Occa- 
sionally also  aphonia  occurs,  and,  taken  with 
the  other  symptoms,  points  conclusively  to 
affection  of  the  medulla  oblongata. 

Irregularity  of  the  heart ;  acceleration  or 
retardation  of  the  pulse ;  and  sighing  and 
laboured  respiration,  often  amounting  to 
orthopnea,  in  the  absence  of  general  cerebral 
symptoms,  are  also  important  indications  of 
disease  of  the  medulla  oblongata.  Among 
other  symptoms  have  been  noted  coughing 
and  vomiting,  explicable  by  affection  of  the 
respiratory  centres.  Trismus  has  been  men- 
tioned by  Joffroy  as  a  characteristic  symp- 
tom of  acute  bulbar  paralysis,  but  Nothnagel, 
on  good  grounds,  disputes  the  accuracy  of 
this  statement. 

A  case  recorded  by  Glynn,  Liverpool  Med. 
Chir.Journ.lH81, where  a.t'my  tumour  (glioma) 


was  found  post  mortem  in  the  middle  line  of 
the  medulla  at  the  level  of  the  calamus  scrip- 
torius,  showed  many  of  the  above-mentioned 
symptoms,  the  most  prominent  being  intense 
dyspnoea  with  paralysis  of  the  diaphragm, 
vomiting,  impaired  movement  of  lips  and 
tongue,  dysphagia,  loss  of  reflex  action  of 
palate,  weakness  in  both  arms  and  less  in 
legs,  and  a  trace  of  sugar  in  the  urine. 

Albuminuria  and  glycosuria  have  also  been 
observed  in  connexion  with  bulbar  lesions, 
the  latter  more  particularly  after  injuries 
affecting  the  floor  of  the  fourth  ventricle ;  but 
the  occurrence  of  these  symptoms  in  con- 
nexion with  acute  bulbar  paralysis  requires 
further  investigation,  as  they  cannot  as  yet 
be  regarded  as  constant. 

An  affection  simulating  disease  of  the  me- 
dulla oblongata  results  from  bilateral  lesion 
of  the  anterior  third  of  the  internal  capsule 
(Lepine),  or  of  the  cortex  in  the  region  of  the 
lower  extremity  of  the  ascending  frontal  and 
posterior  extremity  of  the  third  frontal  con- 
volution (Barlow).  Such  a  bilateral  lesion 
causes  paralysis  of  articulation,  and  also  true 
aphasia  if  the  lesion  is  cortical,  along  with  a 
greater  or  less  degree  of  double  hemiplegia. 
The  diagnosis  must  depend  on  the  truly 
volitional  character  of  the  paralysis  in  such 
cases,  the  reflex  mechanism  of  deglutition 
being  unimpaired.  There  will  also  be  ab- 
sence of  affection  of  sensibility  and  of  trophic 
degeneration  of  the  muscles,  and  absence  also 
of  disturbances  of  the  cardiac  and  respiratory 
rhythm.  Defective  comprehension  of  speech, 
and  obvious  aphasia — the  movements  of  arti- 
culation not  being  absolutely  paralysed,  and 
also  agraphia — the  hand  not  being  com- 
pletely powerless,  will  differentiate  cerebral 
from  bulbar  paralysis.  D.  Ferrier. 

MEDULLA  OP  BONES,  Diseases 
of. — Synox.  :  Fr.  Maladies  de  la  Moelle  des 
Os ;  Ger.  Kranlcheiten  des  KnochenmarTss. — 
The  morbid  conditions  of  the  medulla  of 
bones  are  most  conveniently  described  under 
the  head  of  the  several  diseases  of  which 
they  almost  invariably  form  but  a  part. 
Thus,  injuries,  acute  and  chronic  inflamma- 
tion or  osteomyelitis,  and  the  majority  of 
new-growths  involving  the  marrow,  affect 
the  bone  as  a  whole,  and  are  accordingly 
discussed  in  the  article  upon  these  subjects 
(see  Boxe,  Diseases  of).  Myeloid  tumour, 
which  is  peculiarly  connected  with  the 
medulla,  is  also  described  and  figured  in  the 
article  on  Tumours. 

The  medulla  of  bones  is  also  the  seat  of 
important  pathological  changes  in  several 
chronic  constitutional  diseases.  For  instance, 
it  is  affected  in  some  cases  of  leucocythnemia, 
and  of  lymphadenoma ;  in  mollities  ossium  ; 
and  in  rickets.  The  reader  is  referred  to  the 
description  of  the  anatomical  characters  of 
these  conditions  in  the  articles  bearing  their 
several  names. 
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MEDULLA   SPINALIS,  Diseases 

or. — See  Spinal  Coed,  Diseases  of. 

MEDULLARY  CANCER.— A  syno- 
nym  for  encephaloid  cancer.    See  Cancer. 

MEG-RIM.  —  Synon.  :  Migraine ;  Sick 
Headache;  Nervous  Headache;  Hemicra- 
nia  (ijju,  on  one  side  of;  and  Kpdviof,  the 
head) ;  Fr.  Migraine  ;  Ger.  Migrane. 

Definition.  —  Headache  of  a  periodical 
character;  generally  ushered  in  by  some 
premonitory  symptoms;  more  or  less  uni- 
lateral ;  and  frequently  associated  with  nausea 
and  bilious  vomiting. 

^Etiology. — The  chief  predisposing  causes 
of  attacks  of  migraine  are  hereditary  ten- 
dency ;  anaamia ;  a  general  want  of  tone  in 
the  system;  and  the  nervous  temperament. 
Among  the  exciting  causes  may  be  included 
all  those  of  a  depressing  or  exhausting  nature, 
whether  physical  or  mental,  such  as  pro- 
longed mental  work,  mental  excitement, 
grief,  anxiety,  bodily  fatigue,  late  hours, 
sexual  excesses,  breathing  the  impure  air 
of  a  crowded  room,  and  improper  food. 

Symptoms. — This  complaint  seems  to  have 
two  more  or  less  well-defined  stages,  the 
headache  being  preceded  for  a  variable  period 
by  certain  disorders  of  sensation.  In  some 
persons  the  malady  stops  short  here,  and  is 
not  followed  by  headache ;  in  others  the 
headache  appears  to  be  developed  without 
any  premonitory  symptoms,  until  careful  in- 
quiry reveals  the  contrary.  The  two  stages 
therefore  are,  first,  the  stage  of  disordered 
sensation;  second,  the  stage  of  headache, 
with  other  symptoms. 

_  The  most  striking  of  the  disordered  sensa- 
tions is  a  transient  disturbance  of  vision 
which  sometimes  takes  place.  It  commences 
with  a  wavy  glimmering  near  the  outside 
corner  of  the  field  of  vision,  and  spreads  all 
over  the  visual  area  with  a  zigzag  outline,  in 
a  straight-lined  angular  pattern,  and  with  or 
without  lines  of  colour  between  the  darker 
lines.  Or  it  may  commence  by  the  appear- 
ance of  a_  blind  spot  close  to  the  centre  of 
vision,  which  soon  begins  to  spread,  showing 
a  serrated  margin,  and  presenting  a  tremor 
or  wavy  glimmering  in  its  interior.  This 
condition  is  often  associated  with  a  feeling  of 
chilliness,  coldness  of  the  hands  and  feet,  or 
other  symptoms ;  it  may  last  from  five  to 
thirty  minutes  or  longer,  and  then  be  suc- 
ceeded by  the  stage  of  headache. 

On  the  other  hand,  the  headache  may  be, 
and  in  many  individuals  always  is,  developed 
without  the  ocular  disturbance,  but  other 
sensations  are  substituted  for  it.  The  patient 
has  a  feeling  of  chilliness,  and  the  feet  are 
cold.  There  is  mental  depression,  with  a 
dread  of  impending  evil ;  the  patient  is  rest- 
less and  uneasy ;  '  cannot  quite  tell,'  as  he 
says,  '  what  he  would  be  at;  '  and  has  what 
is  expressively  called  '  the  fidgets.'  This 
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condition  may  continue  half  an  hour  or 
more,  and  then  the  slight  boring  piercing 
pain  is  felt  in  the  head,  with  which  the  ach- 
ing begins ;  and  the  disorder  runs  its  course, 
as  will  be  presently  described.  In  other  cases, 
this  feeling  of  depression  or  uneasiness  lasts 
for  several  hours,  the  patient  goes  to  bed, 
and  in  the  early  morning  wakes  with  the 
headache  fully  developed. 

The  headache,  when  preceded  by  ocular 
disturbance,  shows  itself  as  follows :  When 
the  vibratory  movement  is  at  its  height,  a 
little  aching  is  felt  in  the  head,  on  the  side 
opposite  to  that  on  which  the  glimmering 
first  appeared ;  it  is  slight  at  first,  but  gra° 
dually  increases  in  intensity.  Some  persons 
have  said  that  the  sensation  was  as  though  a 
point  in  the  temple  were  being  bored  with 
a  gimlet,  and  the  gimlet  slowly  increasing  in 
size.  The  pain  gradually  spreads  from  this 
point,  which  may  be  covered  with  the  finger, 
and  pressure  upon  which  affords  relief,  first 
over  one  side  of  the  head  ;  and  then,  but  not 
always,  it  extends  to  the  other.  As  the  head- 
ache increases,  the  ocular  disturbance  de- 
clines ;  nausea  is  felt,  which  increases  with 
the  headache  ;  retching  and  vomiting  occur, 
the  latter  sometimes,  though  rarely,  giving 
relief ;  the  head  throbs ;  the  slightest  move" 
ment  increases  the  pain,  and  any  attempt  to 
move  from  the  recumbent  posture  increases 
the  gastric  uneasiness ;  the  mouth  feels 
clammy ;  the  eyeballs  ache,  and  are  tender 
on  pressure,  one  more  so  than  the  other; 
the  pupils  are  rather  contracted,  and  generally 
unequally  so  ;  and  the  patient  lies  apparently 
more  dead  than  alive,  his  face  pale,  and  the 
head  hot.  After  a  varying  number  of  hours 
he  is  somewhat  relieved  by  troubled  sleep  ; 
he  wakes  up  next  morning,  free  perhaps  from 
headache  ;  but  he  is  listless ;  his  brain  is 
weary ;  and  he  feels  as  if  he  had  undergone 
a  hard  mental  struggle.  There  may  be  now 
an  interval  of  a  few  days,  weeks,  or  years, 
before  the  disorder  again  shows  itself. 

The  headache  varies  much  in  character, 
degree,  and  duration.  In  some  persons  the 
pain  is  not  localised  in  any  particular  spot, 
but  seems  generally  diffused  over  the  head ; 
others  have  not  noticed  that  there  is  more 
pain  on  one  side  of  the  head  than  the  other, 
or  that  the  aching  radiates  from  one  painful 
spot,  until  their  attention  has  been  directed 
to  the  fact,  and  then  they  distinctly  recognise 
it ;  others,  again,  have  neither  vomiting  nor 
nausea  ;  and  lastly,  the  duration  of  the  head- 
ache may  be  very  short,  or  not  extend  over 
more  than  two  or  three  hours,  or  this  symp- 
tom may  be  entirely  absent.  The  disorder 
may  even  stop  short  at  the  vibratory  stage, 
the  vision  be  restored,  and  no  further  in- 
convenience felt. 

In  a  certain  proportion  of  cases  during  the 
vibratory  stage  a  tingling  is  felt  in  some  por- 
tion of  the  body — the  part  is  '  asleep.'  Some- 
times it  is  felt  in  one  arm  or  in  the  side  of 
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the  tongue,  or  on  the  side  of  the  faco,  and  it 
is  on  the  same  side  as  that  on  which  the 
glimmering  in  the  eye  begins.  Sometimes 
the  hearing,  speech,  or  memory  is  affected. 

The  age  at  which  the  attacks  generally 
commence  is  from  twelve  to  twenty-five. 
Females  are  more  liable  to  them  than  males. 
After  a  certain  period,  with  advancing  age 
the  attacks,  as  a  rule,  are  less  easily  deve- 
loped, and  become  much  less  frequent.  They 
cease  generally  after  fifty  or  sixty,  and  in 
women  not  uncommonly  at  the  change  of  life. 

Pathology.  —  Considerable  diversity  of 
opinion  exists  as  to  the  nature  of  megrim. 
Formerly  it  was  regarded  as  being  dependent 
upon  gastric  or  hepatic  derangement — a  view, 
however,  which  now  finds  few  supporters. 
Some  pathologists  hold  it  to  be  a  form  of 
neuralgia;  but  though  it  has  a  great  re- 
semblance to  neuralgia,  it  '  causes  much 
greater  disturbance  of  the  sensorium,  it 
spreads  much  more  generally  over  the  head, 
and  is  not  infrequently  accompanied  with 
nausea  and  vomiting.  After  the  attack  there 
may  be  an  intermission  of  weeks  or  months, 
and  the  attack  itself  runs  a  more  uniform  or 
continuous  course '  (Lebert).  The  view  which 
the  writer  has  advanced  is  that  the  affection 
is  to  be  referred  to  the  sympathetic  nervous 
system.  If  by  fatigue,  anxiety,  or  other  de- 
pressing cause,  the  general  tone  of  the  body 
he  lowered,  and  with  it  the  regulating  or 
inhibitory  power  of  the  cerebro-spinal  over 
the  sympathetic  nervous  system  impaired, 
then  uncontrolled  action  or  excitement  of  one 
or  more  portions  of  the  latter  takes  place, 
causing  contraction  of  the  blood-vessels  under 
the  influence  of  the  affected  portions,  and  so 
producing  the  disorders  of  sensation  which 
precede  the  headache ;  this  excitement  is 
followed  by  exhaustion  or  paralysis  of  the 
sympathetic,  and  is  associated  (just  as  would 
be  the  case  after  section  of  the  nerve)  with 
dilatation  of  the  vessels,  and  with  headache. 
Dr.  Edward  Liveing,  in  his  classical  and 
exhaustive  work  on  megrim,  combats  this 
view,  and  maintains  that  the  phenomena  are 
those  of  'a  nerve-storm  traversing  more  or 
less  of  the  sensory  tract  from  the  optic 
thalami  to  the  ganglia  of  the  vagus,  or  else 
radiating  in  the  same  tract  from  a  focus  in 
the  neighbourhood  of  the  quadrigeminal 
bodies.' 

Treatment. — By  careful  management  very 
great  relief  can  be  afforded  to  the  sufferers 
from  this  malady,  not  only  by  diminishing 
the  intensity  of  the  attacks,  but  also  by  con- 
siderably lengthening  the  intervals  between 
them.  We  may  consider  separately  the 
remedial  measures  to  be  employed  (1)  dur- 
ing the  intervals  between  the  attacks;  (2) 
during  the  premonitory  stage  or  stage  of  dis- 
ordered sensation ;  and  (8)  during  the  stage 
of  headache. 

L  Divring  Hie  intervals  between  Uie  at- 
tacks.— It  is  to  the  treatment  during  this 


period  that  the  greatest  consideration  must 
be  given.  The  cause,  if  possible,  must  be 
discovered,  and  in  a  very  large  majority  of 
cases  careful  inquiry  will  reveal  the  fact  that 
a  distinct  cause  does  exist.  Overwork,  pro- 
longed anxiety,  over-fatigue,  disappointed 
hopes  or  affections,  sexual  irregularities,  de- 
fective eyesight,  and  impoverished  nutrition 
of  the  body,  are  among  the  chief  causes ;  and 
while  these  are  in  operation  medicine  will 
prove  of  little  avail.  Eemove  the  cause,  and 
then  endeavour  to  brace  up  the  bodily  and 
nervous  systems.  The  chief  remedies  for 
this  purpose  are  the  vegetable  bitters,  iron, 
strychnine,  and  cod-liver  oil.  But  the  success . 
following  their  use  very  much  depends  upon 
the  way  in  which  they  are  administered. 
For  a  day  or  two  after  a  headache  the 
stomach  and  bowels  may  possibly  be  dis- 
ordered, and  not  in  a  fit  state  to  tolerate  iron 
or  cod-liver  oil.  This  condition  must  be  cor- 
rected, and  for  this  purpose  the  simple  vege- 
table bitters,  such  as  gentian  with  small 
doses  of  henbane  and  some  aromatic,  may 
be  of  service ;  and  if  necessary  one  or  two 
grains  of  blue  pill,  with  four  or  five  of  com- 
pound rhubarb  pill,  may  be  given  at  night ; 
but  strong  purgation  must  be  avoided.  Iron 
may  then  be  given,  either  in  the  form  of  the 
ammonio-citrate  alone,  or  combined  with 
two  or  three  grains  of  iodide  of  potassium  ; 
and  according  to  circumstances  fifteen  or 
twenty  minims  of  tincture  of  henbane,  or 
twenty  or  thirty  minims  of  aromatic  spirit  of 
ammonia,  may  be  added  to  each  dose.  Or 
the  iron  may  be  given  in  the  form  of  the 
mistura  ferri  composita  of  the  Pharmacopoeia; 
the  mixture  answering .  better,  however,  in 
some  cases  without  the  myrrh.  Strychnine 
is,  in  the  writer's  opinion,  a  very  important 
remedial  agent  in  many  forms  of  this  dis- 
order, and  may  be  given  with  the  remedies 
previously  mentioned  in  the  form  of  liquor 
strychninae  hydrochloratis  or  tinctura  nucis 
vomica,  or  may  be  combined  with  infusion 
of  quassia  or  calumba.  "Where  iron  is  contra- 
indicated  from  any  cause,  or  when  it  is 
I  not  readily  borne,  the  administration  of  nux 
j  vomica  with  quassia  has  seemed  to  act  bene- 
ficially. In  females  with  a  distinct  hysterical 
temperament  nux  vomica  does  not  answer 
so  well,  and  better  results  will  be  obtained 
by  giving  the  vegetable  bitters  with  ten-grain 
doses  of  bromide  of  potassium,  and  fifteen  or 
twenty  of  tincture  of  henbane,  twice  or  three 
times  a  day.  As  a  rule,  however,  the  bro- 
mide is  of  more  use  administered  during  the 
headache  than  in  the  intervals.  Cod-liver  oil 
often  acts  beneficially,  especially  when  there 
is  much  nervous  exhaustion.  It  may  be  given 
once  a  day  immediately  after  breakfast,  be- 
ginning with  a  small  teaspoonful,  and  gradu- 
ally increasing  the  quantity  to  atablespoonful, 
but  not  boyond,  unless  in  exceptional  cases. 
If  the  bowels  are  constipated,  five  grains  or 
so  of  tho  socotrino  aloes  pill  may  be  given  at 
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night ;  or  if  the  constipation  be  habitual,  five 
grains  of  the  aloes-and-iron  pill,  given  twice 
a  day  before  meals,  will  generally  induce 
greater  regularity  in  the  action  of  the  bowels. 

In  some  individuals  megrim  is  associated 
with  a  strongly  marked  uric-acid  diathesis, 
as  shown  by  the  fact  that  preceding  or  suc- 
ceeding an  attack  the  urine  is  strongly  acid 
and  loaded  with  lithates.  In  these  cases 
fifteen  or  twenty  grains  of  salicylic  acid,  or 
salicylate  of  sodium,  twice  a  day,  in  conjunc- 
tion with  other  remedies,  to  correct  or  neu- 
tralise the  uric-acid  formation,  will  often  be 
of  signal  service. 

Other  remedies  have  been  recommended, 
and  are  sometimes  of  service,  especially 
arsenic  and  quinine. 

In  persons  of  feeble  bodily  power,  rest  is 
of  the  greatest  importance,  and  it  is  often 
advisable  that  such  patients  should  remain 
in  bed  at  least  twelve  hours  out  of  the 
twenty-four,  and  take  their  breakfast  an  hour 
and  a  half  or  two  hours  before  rising  in  the 
morning.  Whenever  the  headaches  recur 
frequently,  this  rule  should  be  enforced.  In 
cases  where  borne,  a  tumblerful  of  new  milk, 
to  which  two  teaspoonfuls  of  brandy,  rum, 
or  whisky  have  been  added,  may  be  taken 
with  advantage  before  breakfast,  directly  on 
waking  in  the  morning. 

The  diet  should  be  liberal ;  the  food  plain 
and  easily  digestible :  and  two  or  three  glasses 
per  diem  of  wine,  beer,  or  porter  may  gene- 
rally be  taken  with  benefit,  according  to  the 
habits  of  the  patient.  The  more  exercise  the 
patient  can  take  in  the  open  air,  without 
fatigue,  the  better. 

2.  During  the  premonitory  stage,  or  stage 
of  disturbed  sensation. — In  the  forms  at- 
tended by  disturbance  of  vision,  the  longer 
this  lasts  the  greater  will  be  the  headache, 
and  we  must  endeavour  therefore  to  shorten 
this  stage  as  much  as  possible.  Directly  the 
glimmering  appears  the  patient  should  he 
down,  with  the  head  low ;  and  if  the  glimmer- 
ing be  on  the  right  or  left  of  the  field 
of  vision,  he  should  he  on  the  opposite  side. 
Let  him  take  at  once  some  alcoholic  stimu- 
lant, a  glass  of  sherry,  a  tablespoonful  of 
brandy  diluted,  or  a  glass  of  champagne. 
If  alcoholic  stimulants  be  objected  to,  or 
if  it  be  not  advisable  to  recommend  them, 
then  a  teaspoonful  of  sal  volatile  in  water 
may  be  prescribed  instead.  If  the  patient 
be  chilly,  or  his  feet  cold,  the  couch  should 
be  drawn  near  the  fire,  and  a  hot  bottle 
applied  to  the  feet.  By  these  means  the 
heart  is  enabled  to  drive  the  blood  with 
greater  force  to  the  brain,  and  the  duration 
of  the  vibratory  movement  is  thereby  materi- 
ally lessened.  After  the  glimmering  has 
passed  off,  the  patient  should  lie  still  for  a 
time,  so  that  it  may  not  return.  This  injunc- 
tion will  only  be  necessary  when  the  head- 
ache is  slight ;  if  it  be  severe,  attended  with 
much  nausea  or  vomiting,  the  patient  will  be 


little  disposed,  or  little  able,  to  leave  the 
recumbent  position. 

If,  instead  of  the  disturbance  of  vision  pre- 
ceding the  headache,  there  be  a  feeling  of 
depression  or  irritability,  fidgets,  and  similar 
phenomena,  the  administration  of  such  cere- 
bro-spinal  stimulants  as  henbane,  valerian, 
asafoetida,  spirit  of  chloroform,  or  ether,  will 
often  cut  short  the  attack.  Fifteen  or  twenty 
drops  of  the  tincture  of  henbane,  with  the 
same  quantity  of  spirit  of  chloroform,  will 
soothe  the  nervous  irritability  in  the  slighter 
forms,  and  may  be  repeated  in  three  or  four 
hours  if  necessary.  If  there  be  great  mental 
depression,  then  valerian  or  asafoetida  should 
be  tried.  Half  a  drachm  to  a  drachm  of  the 
ammoniated  tincture  of  valerian,  or  the  same 
quantity  of  the  fetid  spirit  of  ammonia,  may 
be  given.  Sometimes  indian  hemp  is  very 
useful,  a  quarter  to  half  a  grain  of  the  extract 
in  a  pill,  or  five  to  ten  drops  of  the  tincture 
on  a  lump  of  sugar.  As  a  rule,  in  such  cases 
as  these,  alcoholic  stimulants  are  not  advis- 
able at  this  stage.  A  small  quantity  will 
cause  flushing,  heaviness,  and  slight  confusion 
of  thought,  without  relieving  the  depression ; 
and  though  the  severe  headache  may  be 
averted,  alcoholic  stimulants  do  not  answer 
so  well  as  the  remedies  previously  mentioned. 

3.  During  the  stage  of  headache. — If  the 
headache  be  slight,  and  the  patient  soon  able 
to  sit  up,  there  is  little  to  be  done.  A  cup  of 
coffee  or  tea,  cheerful  conversation,  a  walk, 
drive,  or  ride,  may  often  help  to  remove  the 
pain.  If,  however,  the  symptoms  be  severe, 
then  the  administration  of  further  remedies 
is  called  for.  The  patient  should  keep  per- 
fectly still  and  quiet,  with  the  room  darkened; 
for  every  sound  or  sight  causes  pain,  and  the 
slightest  movement  is  sufficient  to  produce 
gastric  uneasiness.  Sometimes  free  evacua- 
tion of  the  contents  of  the  stomach,  especi- 
ally if  it  contain  undigested  food,  is  followed 
by  relief;  but,  as  a  rule,  it  is  better  to  try  to 
relieve  and  check  the  vomiting.  Iced  soda- 
water,  with  or  without  two  or  three  drops  of 
diluted  hydrocyanic  acid  or  spirit  of  chloro- 
form ;  cold  tea ;  or  the  effervescing  citrate  of 
potassium  with  diluted  hydrocyanic  acid,  may 
often  afford  marked  relief.  The  headache  may 
be  lessened  by  applying  cloths  dipped  in  cold 
water  or  evaporating  lotions  to  the  head.  If 
the  extremities  be  cold,  and  the  headache 
severe,  a  warm  stimulating  foot-bath  can  be 
tried,  as  soon  as  the  nausea  will  allow  the 
patient  to  sit  up.  If  the  attacks  occur  in  the 
early  part  of  the  day,  as  soon  as  the  pain  has 
subsided  it  is  generally  better  for  the  patient 
to  sit  up  or  move  about,  or  even  to  take  exer- 
cise in  the  open  air.  During  the  attack  the 
appetite  is  diminished,  the  idea  even  of  taking 
food  provoking  disgust.  Still,  after  the  nausea 
has  passed  away,  a  cup  of  soup,  or  some 
easily  digested  food,  will  often  have  a  good 
effect  in  equalising  the  cerebral  circulation, 
and  in  relieving  the  headache.    If  the  head- 
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ache  be  severe,  bromide  of  potassium  is  a 
remedy  which  will  often  prove  of  great  ser- 
vice. It  may  be  given  in  doses  of  fifteen  or 
twenty  grains,  with  fifteen  or  twenty  minims 
of  tincture  of  henbane,  and  to  these  may  be 
added  thirty  or  forty  minims  of  the  aromatic 
spirit  of  ammonia,  in  some  cases  with  advan- 
tage. If  necessary,  the  dose  may  be  repeated 
after  an  interval  of  two  hours  or  so.  In  some 
cases  phenazone  may  be  given  with  benefit  in 
doses  of  seven  to  fifteen  grains,  with  thirty 
minims  of  sal  volatile,  or  acetanilide  in  five- 
grain  doses,  and  repeated  in  an  hour  if  neces- 
sary. In  other  cases,  often  of  a  gouty  cha- 
racter, chloride  of  ammonium  in  doses  of 
fifteen  grains  produces  marked  relief,  and 
may  be  sometimes  advantageously  combined 
with  spirit  of  chloroform  and  compound 
tincture  of  lavender.  Guarana  powder  is  a 
remedy  which  is  used,  often  with  happy  re- 
sults. The  sick-headaches  which  it  seems 
to  relieve  are  those  in  which  distinct  pre- 
monitory symptoms  usher  in  the  attack,  and 
particularly  those  preceded  by  disturbance  of 
vision.  It  may  be  given  in  such  cases  in 
doses  of  fifteen  grains,  with  the  same  quan- 
tity of  sugar,  and  repeated  in  from  half  an 
hour  to  two  hours.  In  those  individuals, 
however,  in  whom  the  headache  is  developed 
suddenly,  where  the  attacks  come  on  without 
any  or  with  very  indefinite  premonitory 
symptoms,  guarana  appears  to  have  little 
effect. 

As  a  rule,  the  use  of  purgatives  in  this 
stage  is  decidedly  objectionable,  but  occasion- 
ally a  saline  purgative  at  the  commencement 
of  an  attack  is  indicated,  and  is  of  service. 

Petee  W.  Latham. 

MEINBERG,  in  Lippe-Detmold,  in 
Germany. — Mixed  sulphurous  saline  and 
chalybeate  waters,  and  mud  baths.  See 
Mineral  Waters. 

MELJENA  QOkas,  black).  —  Synon.  : 
Dyxenteria  Splenica;  Fr.  Milena;  Get. 
Schwarze  Ruhr. 

This  term  is  used  to  denote  black  tar-like 
evacuations  that  are  passed  from  the  bowel. 
The  colour  and  appearance  are  due  to  altered 
blood,  and  the  expression  is  not  properly 
applicable  to  simple  hemorrhage  from  the 
alimentary  canal,  when  blood  of  a  normal 
appearance  is  voided. 

In  order  that  the  blood  should  have  under- 
gone the  change  which  produces  the  charac- 
teristic evacuations,  it  must  have  been  effused 
high  up  in  the  canal,  and  in  some  quantity, 
as  well  as  retained  for  some  time  in  the 
bowel.  When  hemorrhage  takes  place  in 
the  lower  part  of  the  small  intestine,  or  in 
the  colon  or  rectum,  the  blood  is  passed  in  a 
scarcely  altered  state,  or  at  most  renders 
the  feces  dark,  without  producing  the  black, 
viscid  motions  now  referred  to. 

Blood  that  is  passed  into  the  stomach, 
from  any  cause,  is  subjected  to  the  action 
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of  the  gastric  juice,  and  undergoes  a  partial 
digestion.  The  acid  of  the  secretion  con- 
verts the  haemoglobin  into  hsematin,  a 
blackish-brown  substance,  and  the  expo- 
sure of  this  to  the  sulphuretted  hydrogen 
produced  in  the  lower  part  of  the  intestine 
converts  the  iron  it  contains  into  a  black 
sulphide.  The  tar-like  consistency  is  due 
to  the  serum,  digested  clot,  and  mucus ;  and 
the  discharged  material  is  usually  free  from 
remains  of  food,  being  simply  altered  blood. 
When  the  haemorrhage  takes  place  into  the 
upper  part  of  the  intestine,  the  change  is  not 
so  completely  effected.  In  place  of  being 
submitted  to  prolonged  action  of  an  acid 
secretion,  with  considerable  power  of  digest- 
ing, the  blood  is  acted  upon  by  alkaline 
secretions,  the  efficacy  of  which  is  less,  un- 
less the  ingesta  have  been  previously  affected 
by  the  gastric  juice.  The  result  is  that, 
although  the  blood  is  to  a  great  extent 
altered,  and  the  same  black  sulphide  of  iron 
is  formed,  it  becomes  more  or  less  mixed 
with  the  contents  of  the  tube,  and  is  not 
voided  in  lumpy  clots,  but  almost  uniformly 
incorporated  with  the  feces,  which  may  be 
solid,  semi-solid,  or  fluid.  The  feces  may  be 
blackened  by  iron,  bismuth,  and  other  agents, 
taken  as  drugs,  but  they  do  not  produce  the 
viscid  matter  like  semi-digested  blood. 

A  form  of  mefena,  with  or  without 
haematemesis,  has  been  occasionally  noticed 
in  infants  within  a  day  or  two  after  birth. 
The  cause  is  obscure,  but  is  probably  asso- 
ciated in  some  way  with  the  disturbance  of 
the  circulation  determined  by  the  ligature 
of  the  umbilical  cord.  Sometimes  clean- 
punched  ulcers  have  been  found  in  the 
stomach  or  duodenum  in  such  cases,  but 
oftener  there  are  no  indications  to  be  seen 
post  mortem.  The  condition,  which  is  very 
fatal,  is  probably  allied  to  other  haemorrhagic 
states  met  with  in  the  new-born,  such  as 
purpura. 

Melaena  is  the  mere  expression  of  a  con- 
dition brought  about  by  many  causes,  and 
these  have  to  be  sought  for  and  treated. 
See  Bjematemesis  ;  Intestines,  Haemor- 
rhage from ;  and  Stools. 

W.  H.  Allchin. 

MELAN2EMIA  (jiiXas,  black ;  and  a^n, 
the  blood). — A  morbid  condition  of  the  blood, 
in  which  it  contains  black  and  brown  pig- 
ment-particles. See  Blood,  Morbid  Condi- 
tions of. 

MELANCHOLIA  (^Xar,  black;  and 
XoAr;, bile). — Synon.:  Fr. Ijypemanio\  Milan- 
coUe;  Gcr.  Schwermuth;  Melancholic. — This 
namo  is  now  usually  applied  to  a  form  of 
insanity  characterised  by  great  mental  de- 
pression, but  formerly  it  was  used  by  writers 
to  denote  partial  insanity  or  monomania. 
The  sufferer  in  this  disorder  feels  his  whole 
existence,  mental  and  bodily,  overwhelmed 
and  oppressed  by  gloom,  anxiety,  and  foro- 
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boding.  At  first  it  may  be  only  a  feeling 
which  takes  no  definite  shape,  and  there 
may  be  no  delusions.  Sometimes,  though 
rarely,  there  are  none  throughout ;  the  mor- 
bid feeling  constitutes  the  disorder,  which  in 
this  form  has  been  called  simple  melancholia. 
Its  access  is  almost  always  gradual,  and 
though  we  may  attribute  it  to  grief,  over- 
work, or  worry,  it  often  happens  that  no 
mental  or  moral  cause  can  be  found,  and  we 
are  obliged  to  set  it  down  to  inherited  pre- 
disposition, to  some  debilitating  illness,  de- 
clining strength,  or  advancing  age.  Some 
are  aware  that  there  is  no  real  ground  for 
their  sorrow  and  sadness,  and  are  able  to 
look  on  it  as  an  illness ;  others  feel  that  there 
must  be  some  real  cause  for  the  despond- 
ency, that  something  terrible  is  impending, 
though  they  know  not  what.  The  majority 
can  argue  and  converse  rationally  on  subjects 
unconnected  with  their  feeling  of  misery. 

The  bodily  health,  even  if  at  first  it  appears 
good,  soon  participates  in  the  disturbance. 
The  digestion  is  disordered,  the  urine  loaded 
with  lithates,  the  skin  dry,  the  bowels  con- 
stipated, the  pulse  slow  rather  than  quick, 
the  conjunctiva  dull  and  yellow.  The  patient 
will  complain  of  various  uneasy  feelings  in 
the  prsecordial  or  epigastric  region,  and  this, 
with  the  state  of  the  excretions,  will  confirm 
the  notion,  so  prevalent  amongst  many,  that 
the  whole  mischief  is  in  the  liver.  Such 
simple  depression  may  continue  for  a  longer 
or  shorter  space  of  time.  It  may  pass  away 
suddenly  or  gradually,  or  the  individual  will 
grow  worse  in  one  of  two  ways.  The  de- 
pression becomes  greater,  and  delusions  of 
various  kinds  present  themselves ;  or  it  is 
replaced  by  the  excitement  of  mania. 

Melancholia  with  delusions  is  far  more 
common  than  simple  melancholia,  and  is 
that  which  most  frequently  we  are  called 
upon  to  treat.  The  patient  feels  utterly 
changed,  which  he  attributes  to  various 
causes,  and  deduces  various  results  from  his 
condition.  He  has  all  manner  of  diseases — 
syphilis,  leprosy,  lice  ;  his  stomach  is  gone, 
and  therefore  he  cannot  eat.  He  cannot 
attend  to  business,  and  therefore  is  ruined. 
He  is  so  wretched  that  he  must  have  com- 
mitted sins  unpardonable  in  this  world  or 
the  next.  The  bodily  symptoms,  like  the 
mental,  are  aggravated.  Sleep  is  absent  or 
scanty;  and  there  is  rapid  wasting.  The 
bowels  are  loaded,  and  resist  strong  purga- 
tives ;  the  tongue  is  white  and  furred ;  the 
breath  offensive.  The  patients  are  for  the 
most  part  elderly;  climacteric  insanity  is 
almost  always  melancholia.  Of  338  melan- 
cholic patients  admitted  into  St.  Luke's  Hos- 
pital only  9  were  below  the  age  of  twenty. 

It  cannot  be  too  strongly  impressed  upon 
medical  men  that  all  melancholic  patients, 
even  those  whose  disorder  seems  simple  and 
slight,  are,  especially  in  the  early  stage,  very 
apt  to  commit  suicide.    We  read  accounts 


almost  daily  in  the  newspapers  of  suicides 
committed  by  this  class  of  persons ;  and  most 
lamentable  they  are,  for  it  is  a  class  which 
above  all  others  is  amenable  to  treatment. 

An  asylum  is  not  absolutely  requisite  for 
such,  if  their  means  allow  of  proper  com- 
panions, house,  and  exercise.  They  must  not 
be  left  alone  by  night  or  day ;  must  not  be 
left  to  attendants  only ;  and  must  have  some 
amusement  or  diversion.  If  all  this  cannot 
be  provided,  to  an  asylum  they  must  go ;  for 
if  they  are  resolutely  and  constantly  bent  on 
suicide,  it  is  most  difficult  to  guard  against 
it  in  an  ordinary  house. 

Whether  they  are  sent  to  an  asylum  or 
not,  it  is  found  to  be  almost  invariably  neces- 
sary to  remove  them  from  home.  We  may 
think  the  case  a  slight  one,  and  may  hope 
that  amusement  and  cessation  from  work, 
with  medical  treatment  and  good  living,  will 
remove  the  depression.  Again  and  again  we 
are  disappointed.  The  sight  of  home  and 
home  scenes,  of  family  and  friends,  and  the 
contrast  between  past  happiness  and  present 
gloom,  perpetuate  the  melancholy  and  pre- 
vent its  dispersion.  After  valuable  time  is 
lost,  we  are  compelled  to  send  away  the 
patient  to  an  asylum  or  quasi-asylum. 

Prognosis.  —  The  prognosis  in  cases  of 
melancholia  is  favourable,  and  patients  get 
well  in  great  numbers,  even  at  an  advanced 
age.  It  is  also  important  to  remember  that 
recovery  may  take  place  from  this  form  of 
insanity  after  considerable  periods  of  time. 
The  writer  has  in  the  second  volume  of  the 
St.  George's  Hospital  Reports  recorded  three 
cases  of  melancholia  in  which  recovery  took 
place  after  five,  six,  and  seven  years'  resi- 
dence in  an  asylum  ;  and  he  has  since  treated 
a  lady  who  recovered  from  a  most  suicidal 
attack  of  the  disorder  after  nine  years.  In 
dealing  with  property  it  is  often  necessary  to 
consider  the  question  of  probable  recovery, 
and  it  is  well  to  keep  in  view  the  chance  of 
it  here,  although  in  perhaps  every  other  form 
of  insanity  recovery  after  such  periods  would 
be  out  of  the  question. 

Treatment. — On  examination  of  a  melan- 
cholic patient,  it  is  generaUy  found  that  there 
has  been  a  considerable  loss  of  flesh.  This 
may  be  due  to  the  mental  care  and  sorrow, 
but  it  is  often  caused  by  an  insufficient 
quantity  of  food,  which  has  been  scanty, 
either  because  all  appetite  has  been  lost 
owing  to  the  prevailing  wretchedness,  or  be- 
cause, from  various  delusions,  there  has  been 
an  unwillingness  to  take  food.  Moreover, 
there  is  almost  always  considerable  disorder 
of  the  digestive  apparatus,  the  result  and  not 
the  cause  of  the  depressed  nervous  condition. 
The  first  thing  to  be  done  is  to  correct  this 
disorder ;  and  then  to  restore  the  defective 
nutrition  of  the  brain. 

One  symptom  is  obstinate  constipation.  It 
may  be  necessary  in  the  first  instance  to 
relieve  the  loaded  and  obstructed  bowel  by 
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means  of  turpentine  enemata ;  after  which 
it  will  be  of  advantage  to  give  a  daily  dinner 
pill  of  the  extracts  of  aloes  and  nux  vomica, 
or  a  daily  teaspoonful  of  castor-oil,  following 
it  lip  if  necessary  by  an  enema,  but  ensuring 
an  action  every,  or  every  other,  day,  and  so 
habituating  the  bowels  to  act.  Many  melan- 
cholic patients,  especially  women,  will  be 
found  to  be  persons  who  have  been  accus- 
tomed to  go  for  long  periods  without  any 
action  of  the  bowels,  or  who  never  had  relief 
without  medicine.  Food  must  be  given  to 
this  class  of  patients  in  large  quantities.  It 
constantly  happens  that  it  is  withheld  from 
them  under  the  impression  that  their  malady 
is  essentially  dyspepsia,  and  that  the  stomach 
must  not  be  called  upon  for  much  exertion. 
Many,  as  has  been  said,  refuse  it  for  one 
reason  or  other.  In  either  case  the  melan- 
cholia increases,  and  the  patient  gets  thinner 
and  weaker.  Food  must  be  given  with  no 
sparing  hand — not  merely  beef-tea  and  in- 
valid diet,  but  solid  food,  bread,  meat,  and 
eggs,  with  a  liberal  allowance  of  wine  or  malt 
liquor.  Some  may  require  forcible  feeding, 
and  this  can  hardly  be  carried  out  except  in 
an  asylum ;  but  many  by  coaxing  or  threats 
will  take  what  is  given  to  them  with  a  spoon, 
and  they  must  be  fed  frequently  till  they  will 
take  the  meals  of  their  own  accord.  Under 
this  augmented  diet  the  tongue  will  become 
clean,  the  bowels  will  act  without  physic, 
and  the  patient's  appearance  will  soon  testify 
to  the  efficacy  of  the  treatment. 

Sleep,  though  not  entirely  absent  here,  will 
be  in  defect.  To  procure  it  opium  has  been 
long  looked  upon  as  of  the  greatest  value.  In 
melancholia,  of  all  the  various  forms  of  in- 
sanity, this  drug  is  most  useful,  and  its 
benefit  consists  not  merely  in  the  procuring 
of  sleep,  but  in  alleviating  the  feeling  of 
wretchedness.  It  may  be  given  either  by  the 
mouth,  or  by  subcutaneous  injection  of  mor- 
phine. It  is  of  importance  that  we  do  not 
give  a  preparation  which  shall  cause  sick- 
ness or  constipation ;  the  ordinary  prepara- 
tions of  morphine,  the  acetate  and  hydro- 
chlorate,  are  apt  to  do  this  if  given  in  full 
doses,  and  it  is  better  to  substitute  the  solu- 
tion of  bimeconate,  Dover's  powder,  Battley's 
solution,  or  solid  opium  if  we  can  be  sure 
that  pills  will  be  swallowed.  Chloral  hydrate 
will  procure  sleep  here  as  in  other  cases,  and 
may  be  combined  with  opium  to  bring  about 
more  speedy  action  of  the  latter,  but  has 
not  such  a  lasting  influence  on  the  malady ; 
when  its  sleep-producing  effect  has  passed 
away,  the  patient  does  not  feel  any  benefit 
from  the  medicine.  Paraldehyde,  also,  is 
often  useful.  The  bromides  should  on  no 
account  be  given.  They  will  increase  the 
emaciation  and  depression.  When  the  secre- 
tions have  been  corrected,  and  digestion  is 
re-established,  tonics  may  be  useful,  espe- 
cially the  preparations  of  iron  and  arsenic. 

G.  F.  Blandford. 


MELANCHOLIA,  Varieties  of.— 
1.  Melancholia,  Acute.— Although  the  pro- 
gnosis in  simple  melancholia,  and  that  which 
may  be  called  sub-acute,  is  so  favourable, 
there  is  an  advanced  stage  which  truly  merits 
the  name  of  acute,  or  acute  delirious  melan- 
cholia, and  generally  terminates  fatally.  The 
patients  are  not  silent,  gloomy,  and  depressed, 
but  panic-stricken ;  and  in  violent  frenzy  and 
terror  they  try  to  escape  from  those  about 
them,  to  tear  off  their  clothes,  gouge  out 
their  eyes,  and  injure  themselves  in  ever}' 
way.  They  will  not  he  on  a  bed  unless 
forced  to  do  so,  but  will  prefer  the  floor,  or 
incessantly  pace  the  room.  Food  they  resist 
with  all  their  power,  thinking  that  it  is 
poisoned,  or  that  they  will  be  punished  for 
taking  it.  Such  patients  must  be  fed  by 
force,  and  fed  early,  but  it  often  happens 
that  our  feeding  here  is  of  no  avail,  and  they 
sink  from  the  exhaustion  of  this  acute  dis- 
order. For  it  is  constantly  found  in  those 
who  are  already  broken  and  debilitated  in 
health,  and  is  but  the  last  stage  of  a  series 
of  disorders.  The  incessant  agitation,  vio- 
lence, and  sleeplessness  produce  rapid  wast- 
ing and  sinking;  the  food  administered  is 
not  assimilated,  and  fails  to  restore  the 
wasted  force.  This  form  of  melancholia  runs 
a  rapid  course,  but  nevertheless  tends  to  re- 
covery in  the  majority  of  cases.  We  may  ad- 
minister opium  here,  with  or  without  chloral 
hydrate,  or  paraldehyde ;  other  drugs  are  of 
little  use.  Cod-liver  oil  may  be  added  to  the 
food.  Warmth  and  stimulants  are  demanded ; 
and  clothes  must  be  kept  on  by  means  of 
a  strong  suit  which  cannot  be  removed  by 
the  patient. 

2.  Melancolie  avec  Stupeur  (Fr.) — 
Synon.  :  Ger.  Schwermuth  mit  Stumpfsinn, 
A  more  extreme  form  of  melancholia  is  thus 
named,  where  the  patient  sits  or  stands, 
speechless  and  motionless,  and  requires  to 
be  fed,  washed,  and  dressed.  Though  such  a 
one  will  not  speak  or  do  anything  for  him- 
self, he  may  be  watching  every  opportunity  of 
committing  suicide,  and  he  will  even  strenu- 
ously refuse  food  with  the  same  motive. 
The  vital  powers  in  these  persons  are  greatly 
depressed,  and  they  require  an  exceptional 
amount  of  nutritious  food  and  stimulant. 
This  form  of  melancholia  has  been  con- 
founded by  some  with  that  variety  of  in- 
sanity termed  '  acute  dementia '  (see  De- 
mentia) ;  but  the  latter  occurs  only  in  young 
people,  whereas  melancholia  as  a  rule  occurs 
in  persons  of  more  advanced  years ;  and  the 
early  symptoms  are  quite  different,  acute 
dementia  coming  on  rapidly,  and  without  the 
depression  and  gloomy  delusions  which  mark 
the  other  complaint.      G.  F.  Blandford. 

MELANOMA  (^e'Anr,  black).  —  Any 
morbid  growth  in  which  the  presence  of 
black  pigment  is  a  leading  character.  See 
Tumours. 
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MELANOPATHIA  QUXas,  black;  and 
ira6os,  a  disease).— An  excess  of  black  pigment 
in  the  skin,  due  to  abnormal  function  of 
the  rete  mucosum.  Melanopathia  is  rarely- 
general,  more  frequently  partial.  In  certain 
instances,  as  in  the  '  bronzed  skin '  of  Addison's 
disease,  it  is  associated  with  ancemia.  See 
Pigmentary  Diseases  of  the  Skin. 

MELANOSIS  fcAar,  black).— Accord- 
ing to  the  present  doctrines  of  pathology, 
melanosis  signifies  the  condition  of  system 
associated  with  the  presence  of  pigmented 
tumours.    See  Cancek  ;  and  Tumoues. 

MELASMA  (fxeXar,  black).— A  term  usu- 
ally applied  to  excess  of  pigment  in  the  skin, 
from  abnormal  function  of  the  rete  mucosum. 
See  Pigmentary  Diseases  of  the  Skin. 

MELLITUEIA  (^teXt, honey;  &niovpov, 
urine). — A  synonym  for  saccharine  urine. 
See  Diabetes  Mellitus. 

MEMBRANA  TYMPANI,  Diseases 

of. — See  Ear,  Diseases  of. 

MEMBRANES  OF  BRAIN  AND 
CORD,Diseases  of. — See  Meninges,Cere- 
bral,  Diseases  of;  and  Meninges,  Spinal, 
Diseases  of. 

MEMORY,  Defects  of.— There  are  so 
many  different  kinds  of  memory,  and  so 
many  different  degrees  of  excellence  of  each 
variety  in  different  individuals  in  health,  that 
it  is  not  always  easy  to  say  in  regard  to  any 
particular  person  how  far  his  memory  is 
defective.  In  other  cases  the  degree  of  im- 
pairment is  so  great  as  to  make  its  existence 
perfectly  obvious.  Between  such  extremes, 
all  intermediate  grades  of  defect  may  at 
times  be  met  with.  The  nature  and  causes 
of  the  various  defects  of  memory  cannot  pos- 
sibly be  set  forth  without  giving  some  account 
of  the  different  physiological  processes  in- 
volved in  its  exercise ;  and  also  of  the  several 
fundamental  modes  in  which  this  is  brought 
about. 

The  Component  Processes  in  Memory. — 
What  is  commonly  known  as  'memory'  is 
dependent  upon  two  kinds  of  processes.  The 
first  of  these  is  a  vital,  molecular,  or  organic 
process  of  some  kind,  taking  place  in  various 
parts  of  the  brain  simultaneously,  on  the  oc- 
currence of  some  '  perceptive  act '  or  thought- 
process.  In  a  healthy  and  properly  nourished 
brain  certain  neural  processes,  in  different 
regions  of  the  organ,  are  supposed  to  coincide 
with  each  act  of  perception  and  apprehension. 
Similarly,  in  '  ideation '  or  reflection,  mole- 
cular processes  of  a  closely  related  kind  are 
presumed  to  take  place,  partly  in  the  areas  of 
the  brain  concerned  with  perceptions  and 
partly  in  other  regions,  and  these  several 
changes  have  the  same  kind  of  relation  to 
our  thoughts  that  the  others  have  to  our  per- 
ceptions ;  in  each  case  they,  in  fact,  constitute 


the  organic  basis  of  the  respective  processes. 
These  initial  organic  changes  of  all  kinds 
were  referred  to  by  Laycock,  and  comprised 
under  the  name  'synesis.'  The  first  essen- 
tial, therefore,  for  the  exercise  of  memory  is 
that  these  synetic  processes  should  have  been 
properly  accomplished.  If  they  have  been 
imperfectly  performed,  memory  will  be  either 
defective  or  non-existent. 
_  Yet  these  processes  constitute  the  founda- 
tions for  memory,  rather  than  memory  itself. 

Memory  essentially  consists  in  a  repetition 
or  weak  revival  of  such  molecular  movements 
and  processes  in  nerve-tissues,  and  of  the 
conscious  states  associated  with  them.  They 
are  similar  in  kind,  and  take  place  in  all  such 
parts  of  the  brain  as  were  concerned  with  the 
original  conscious  realisation  of  the  objects, 
relations,  or  processes  which  now  recur  as 
'  remembered '  impressions  or  thoughts.  This, 
therefore,  is  the  second  of  the  processes  above 
referred  to,  as  essential  to  the  exercise  of 
memory. 

Modes  of  Exercise  of  Memory. — The 
repetition  or  weak  revival  of  foregone  pro- 
cesses, and  of  their  associated  conscious 
states,  is  brought  about  in  three  modes  fairly 
distinct  from  one  another.  The  first  mode  of 
exercise  of  memory  (a)  is  found  in  acts  of 
perception,  when,  on  the  presentation  of 
some  object  to  the  sense  of  sight,  hearing, 
touch,  smell,  or  taste,  or  to  any  two  of  them, 
the  remaining  qualities  of  this  object  become 
nascent  or  revived  in  memory,  so  that  the 
object  itself  is  perceived  or  recognised  as 
being  of  such  and  such  a  nature. 

This  kind  of  process  is  only  impaired  where 
the  nutrition  of  the  brain  as  a  whole  is  gravely 
interfered  with.  Special  parts  of  such  a  pro- 
cess are,  however,  not  infrequently  interfered 
with  by  local  brain-disease,  as  when,  for  in- 
stance, the  sight  of  a  written  or  printed  word 
does  not  rouse  its  appropriate  related  memo- 
ries ;  or  when  a  spoken  word  remains  unreal- 
ised or  unapprehended,  because  its  mere  sound 
does  not  excite  all  the  memories  which  should 
cluster  round  it ;  in  the  one  case  we  have 
what  has  been  rather  inappropriately  termed 
'  word-blindness,'  and  in  the  other  '  word- 
deafness.'  The  one  set  of  persons  exhibiting 
such  defects  may  be  perfectly  well  able  to 
recognise  natural  objects  or  persons  by  sight, 
just  as  the  others  may  be  able  to  appreciate 
different  kinds  of  natural  sounds,  or  differ- 
ences in  emotional  intonations  of  the  voice, 
although  particular  words  may  not  call  to 
their  mind  any  distinct  apprehension  of  the 
thing,  idea,  or  relation  which  they  are  usually 
employed  to  designate. 

The  second,  or  most  common  mode  in 
which  memory  is  exercised  is  (6)  during  the 
ordinary  course  of  thought,  when  by  natural 
processes  of  1  association  '  the  ideas  of  objects, 
of  persons,  of  events,  and  of  their  relations 
one  with  another  and  with  ideas,  recur  to 
consciousness,  with  or  without  a  simultaneous 
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full  realisation  of  the  words  suitable  for  the  ex- 
pression of  all  these  phases  of  our  thoughts — 
according  as  we  are  merely  thinking  to  our- 
selves, or  as  we  at  the  same  time  give  expres- 
sion to  our  thoughts  whilst  conversing  with 
another  person.  These,  together  with  the 
kinds  of  exercise  first  referred  to,  constitute 
by  far  the  most  frequent  modes  in  which 
memory  is  called  into  play.  It  here  mani- 
fests itself  in  a  purely  automatic  manner, 
without  sense  of  effort  on  our  part  (other 
than  that  which  is  concerned  with  the  direc- 
tion of  our  thoughts),  owing  to  the  fact  that 
present  cerebral  activities  tend  to  recur  in 
the  manner  and  order  which  have  been  most 
frequently  repeated  in  the  race  and  in  the 
individual — such  manner  and  order  neces- 
sarily varying  according  to  the  particular 
direction  and  nature  of  their  or  his  education, 
natural  or  acquired.  The  study  of  this  order 
corresponds  with  the  study  of  the  order  of 
mental  phenomena,  and  has  resulted  in  the 
establishment  of  certain  so-called  'laws  of 
the  association  of  ideas.' 

The  process  by  which  language  incorporates 
itself  with  all  our  perceptions  and  thoughts 
is  not  different  from  that  which  associates 
perceptions  and  thoughts  among  themselves. 
It  is,  however,  a  more  special  association ; 
and  consequently  a  weak  or  failing  memory — 
whether  resulting  from  old  age,  brain-shock, 
or  malnutrition — is  peculiarly  apt  to  show 
itself  in  this  direction,  and  that  more  especi- 
ally by  an  inability  to  revive  the  cerebral 
processes  connected  with  the  names  of  per- 
sons, places,  or  things  (see  Aphasia).  But 
this  kind  of  defect  has  to  be  distinguished 
from  the  inability  to  utter  or  to  write  words 
which  are  nevertheless  remembered,  that  is, 
where  the  cerebral  processes  associated  with 
the  word  as  a  mental  symbol  may  be  revived, 
in  the  main,  in  some  portions  of  the  brain 
concerned  with  the  reception  of  auditory  im- 
pressions, though  incitations  may  not  be  able 
to  pass  over  from  these  centres  so  as  to  revive 
nerve-processes  in  other  centres  of  the  kin- 
esthetic type,  by  which  the  word  is  either 
spoken  or  written,  according  as  the  one  or 
other  effect  is  desired  (see  Aphasia).  The 
loss  of  verbal  memory  is  in  these  latter  cases 
not  so  real  as  it  seems  to  be,  and  such  defects 
may,  moreover,  be  induced  by  quite  limited 
cerebral  lesions. 

In  the  third  mode  of  exercise  of  memory 
(c)  there  is  no  longer  the  easy  flowing  me- 
chanical revival  of  foregone  processes,  together 
with  the  simultaneous  recurrence  of  copies 
of  foregone  phases  of  consciousness,  which 
should  characterise  the  modes  of  exercise 
above  alluded  to.  Now  there  is  a  delay  in 
the  process  of  automatic  revival ;  a  vague 
sense  of  effort  intervenes  at  some  stage  of 
the  thought-processes,  similar  to  that  of 
which  we  are  conscious  when  we  attempt  to 
'guide  our  thoughts'  into  particular  chan- 
nels ;  we  strive  '  by  way  of  association 1  to 


find  some  new  molecular  channel  by  means 
of  which  the  cerebral  processes  concerned 
with  the  forgotten  name,  event,  idea,  or  rela- 
tion, may  be  roused  anew,  in  order  that  we 
may  '  recollect,'  or  recall  by  voluntary  effort, 
what  may  be  needful  for  the  continued  ex- 
pression of  our  thoughts. 

This  latter  process  of  '  recollection '  is 
therefore  that  which  is  rendered  necessary 
by  the  first  stage  of  faultiness  of  memory,  a 
condition  which  may  obviously  be  brought 
about  in  altogether  different  modes,  to  some 
of  which  we  are  now  about  to  refer. 

^Etiology  of  Defective  Memory. — It 
seems  clear,  on  the  one  hand,  that  for 
memory  to  be  good  (a)  the  preliminary  pro- 
cess of  synesis  must  have  been  well  accom- 
plished. Yet  this  first  and  essential  condi- 
tion may  be  defective  from  various  causes. 
(1)  The  original  plasticity  or  receptive  potency 
of  the  nerve-tissue  may  have  been  inferior 
from  birth ;  or  it  may  have  been  temporarily 
lowered  by  conditions  of  malnutrition, 
such  as  are  not  infrequently  met  with  in 
persons  who  have  suffered  from  severe  fevers 
or  from  other  exhausting  diseases.  On  the 
other  hand,  the  potency  of  the  nerve-tissue 
may  be  good,  and  yet  the  processes  of  synesis 
may  have  been  badly  effected,  owing  (2)  to 
the  individual's  lack  of  attention  at  the  time 
when  what  is  now  to  be  remembered  origi- 
nally engaged  his  consciousness ;  for  no  truth 
is  more  obvious  in  regard  to  memory  than 
that  of  its  dependence  upon  the  degree  of 
attention  bestowed  upon  the  original  impres- 
sions or  ideas.  Those  which  have  been 
vividly  attended  to  at  the  time,  from  what- 
ever cause,  tend  to  become  indelibly  '  stamped 
upon  the  memory,'  and  all  the  more  so  be- 
cause such  impressions  or  ideas  are  prone  to 
be  often  thought  of,  and  thereby  strengthened 
by  each  revival  of  the  cerebral  process ;  whilst 
those  that  have  slightly  engaged  our  attention 
are  apt  not  to  be  revived,  and  to  be  after  a 
time  effaced,  though  it  is  in  this  respect  es- 
pecially that  so  much  of  individual  difference 
is  met  with.  Greatly  diminished  power  of 
attention  is,  moreover,  commonly  met  with 
in  exhausting  diseases,  and  in  midtitudinous 
brain- affections. 

But,  on  the  other  hand,  however  well  the 
process  of  synesis  may  have  been  accom- 
plished originally,  this  will  be  altogether  un- 
availing if  (6)  the  avenues  are  damaged  or 
impaired  by  which  associated  processes 
transmit  their  stimuli.  The  automatic  exci- 
tation of  memory  is  then  hindered.  Thus, 
to  take  only  one  example,  if  certain  com- 
missural connexions  be  severed  between 
what  we  may  term  the  visual  and  the  audi- 
tory word-centres,  a  person  may  be  able  to 
read  so  as  to  understand  the  words  which 
he  sees,  and  yet  not  be  able  to  pronounce  one 
of  them,  because  the  associational  stimulus 
cannot  pass  to  the  corresponding  part  of  the 
auditory  word-centre,  bo  as  to  rouse  this 
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particular  memory  or  idea  of  the  word,  from 
the  molecular  processes  concerned  with  which 
the  outgoing  stimuli  issue  for  its  pronuncia- 
tion. 

Again,  however  well  the  process  of  synesis 
may  have  been  originally  performed,  if  (c)  the 
whole  nutrition  of  the  brain  becomes  lowered 
by  exhausting  disease  or  old  age,  failure  of 
memory  may  present  itself  because  attention 
cannot  be  adequately  roused,  and  the  cerebral 
processes  generally  are  too  feeble  to  propagate 
themselves,  as  they  would  have  done  formerly, 
into  the  various  collateral  channels,  so  as  to 
rouse  the  activity  of  all  the  previously  asso- 
ciated brain-regions  necessary  for  the  full 
realisation  of  the  thoughts  of  the  moment. 

From  what  has  been  already  said,  it  will 
be  seen  that  defects  of  memory  may  result 
from  very  various  causes,  according  as  they 
impede  one  or  other  of  the  successive  pro- 
cesses upon  which  memory  depends.  Thus, 
they  may  depend  upon  (a)  synetic  defects ; 
upon  (b)  associational  defects  ;  or  upon  (c) 
expressional  defects. 

Pathology. — In  all  those  cases  in  which 
we  may  presume  that  synesis  is  impaired, 
we  may  expect  also  to  find  evidence  of  a 
greatly  weakened  power  of  attention,  and 
there  may  in  addition  be  an  impaired  per- 
ceptive power.  Such  defects  are  mostly 
dependent  upon  general  causes,  affecting  the 
nutrition  of  the  brain  as  a  whole.  A  con- 
dition of  this  kind  may  be  only  temporary, 
and  then,  whilst  recent  events  are  speedily 
forgotten,  it  may  happen  that  the  memory  of 
old  impressions  remains  fairly  good,  or  may 
even  be  marvellously  intensified,  so  that 
long-forgotten  occurrences  or  knowledge  be- 
come revived.  At  other  times  the  patient's 
mind  may  for  a  time  be  reduced  to  a  perfect 
blank — old  and  recent  knowledge,  familiar 
and  unfamiliar,  is  alike  blotted  out ;  though 
after  a  time  recovery  of  memory  may  take 
place,  either  slowly  or  with  comparative 
suddenness.  In  cases  of  epileptic  mania, 
and  in  many  instances  of  brain-shock  from 
blows  upon  the  head,  the  patient  may  lose 
all  memory  of  immediately  preceding  events. 

Where  the  secondary  process  of  revival  is 
that  which  is  interfered  with,  the  loss  of 
memory  is  generally  most  manifest  in  regard 
to  words.  The  processes  of  association  by 
which  these  are  recalled  to  memory  are 
either  impaired  or  disturbed,  so  that  we  get 
one  or  other  variety  of  amnesia  induced, 
either  of  the  paralytic,  or  of  the  incoordinate 
type  (see  Aphasia).  Such  amnesic  defects 
are,  in  the  opinion  of  the  writer,  specially 
prone  to  be  induced  by  lesions  of  the  con- 
volutions contiguous  to  the  posterior  ex- 
tremity of  the  Sylvian  fissure. 

"Where  there  is  mere  loss  of  power  to  ex- 
press thoughts,  the  loss  of  memory  is  often 
more  apparent  than  real,  and  is  due  to  a 
mere  non-revival  of  certain  kinfesthetic  pro- 
cesses—thus causing  paralysis  of  speech  and  I 
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writing  as  motor  acts  (see  Aphasia).  And 
these  conditions,  either  singly  or  in  com- 
bination, are  also  apt  to  be  induced  by  lesions 
in  the  hinder  part  of  the  third  or  of  the  second 
left  frontal  convolution,  or  of  regions  between 
these  gyri  and  those  bordering  upon  the  pos- 
terior extremity  of  the  Sylvian  fissure  tra- 
versed by  their  commissural  fibres. 

Treatment.— The  treatment  of  these  de- 
fects of  memory  naturally  resolves  itself  into 
that  of  the  various  general  or  local  morbid 
conditions  upon  which  they  depend,  to  which 
reference  has  been  made  in  the  sections  on 
iEtiology  and  Pathology.  Our  greatest  suc- 
cesses will  be  in  cases  in  which  defects  of 
memory  are  dependent  upon  lowered  con- 
ditions of  general  health,  with  defective  nu- 
trition of  the  brain.  Here  tonics,  such  as 
liquor  strychnines  hydrochloratis  and  liquor 
arsenicalis,  alone  or  combined  with  prepara- 
tions of  iron  or  hypophosphites,  may  do 
much  good.  Their  action  may  be  aided  by 
maltine  and  cod-liver  oil,  together  with  rest,  if 
the  brain  functions  have  been  enfeebled  by 
overwork.  Where  memory  is  defective  in 
the  young  from  faulty  attention,  much  may 
be  done  to  strengthen  it  by  the  judicious 
exercise  and  cultivation  of  these  faculties, 
either  by  the  patient  alone  or  with  the  aid  of 
a  tutor.  H.  Charlton  Bastian. 

MENIDROSIS  (jx^v,  a  month;  and 
i8pd>£,  sweat). — A  term  applied  to  vicarious 
menstruation  by  the  skin.  See  Sudoriparous 
Glands,  Diseases  of. 

MENIERE'S  DISEASE.  —  See  Ver- 
tigo. 

MENINGES,  Diseases  of.— The  treat- 
ment of  this  subject  is  naturally  divisible 
into  two  main  heads.  We  have  to  consider 
(1)  the  morbid  conditions  resulting  from 
disease  of  the  Cerebral  Meninges;  (2) 
those  of  the  Spinal  Meninges.  Though 
most  frequently  affected  separately,  still  it 
happens  on  some  occasions  that  these  two 
main  divisions  of  the  membranes  surround- 
ing the  great  nerve-centres  are  simultaneously 
diseased.  This  is  the  case,  for  instance, 
in  epidemic  cerebrospinal  meningitis,  an 
important  general  disease,  which  is  con- 
sidered in  a  separate  article  (see  Cerebro- 
spinal Fever).  A  similar  diffusion  of  in- 
flammation also  occurs,  but  more  rarely,  in 
cases  of  sporadic  cerebrospinal  meningitis, 
which  maybe  sometimes  'simple,'  and  some- 
times of  the  '  tubercular '  order.  In  the 
articles  that  follow,  the  several  diseases  of 
the  cerebral  meninges  and  of  the  spinal 
meninges  will  be  separately  discussed. 

MENINGES,  CEREBRAL,  Diseases 

of. — Synon.  :  Fr.  Maladies  des  Meninges 
Cercbrales  ;  Ger.  Krankheiten  der  Him- 
hciute. — The  following  morbid  conditions, 
and  varieties  of  such  conditions,  have  to  be 
considered  under  this  heading : — 


MENINGES,  CEBEBBAL,  DISEASES  OF 


30 


1.  Inflammation— of  several  varieties. 

Inflammation  of  the  cerebral  meninges 
occurs  from  various  causes,  and  also  affects 
various  parts  of  the  membranes,  so  that  the 
subjoined  varieties  of  the  disease  will  have 
to  be  separately  considered : — 

(a)  Simple  Meningitis^  f^Xatto! 
(£>)  Tubercular  Meningitis. 

The  simple  meningitis  of  traumatic  origin 
occurs  under  three  pretty  distinct  forms, 
according  as  it  affects  the  dura  mater — 
pachymeningitis ;  the  smfaces  of  the  arach- 
noid —  arachnitis ;  or  the  meshes  of  the 
pia  mater  beneath  this  membrane — lepto- 
meningitis. Both  the  idiopathic  simple 
meningitis  and  tubercular  meningitis  are 
forms  of  leptomeningitis.  All  are  acute 
diseases. 

Concerning  chronic  meningitis  we  have 
more  of  pathological  than  of  clinical  know- 
ledge, though  even  as  regards  the  former  side 
we  are  bound  to  say  that  much  of  the  thicken- 
ing and  opacity  of  the  arachnoid,  formerly 
regarded  as  due  to  '  chronic  inflammation,' 
is  rather  a  mere  result  of  degenerative  over- 
growth— partly  brought  about  as  an  appanage 
of  advancing  age,  and  partly  as  a  consequence 
of  frequent  or  long-continued  congestion. 
Still,  such  conditions  may  at  times  be  coupled 
with  more  distinctive  evidences  of  actual 
chronic  inflammation,  for  example,  in  some 
cases  of  chronic  mania,  and  also  in  general 
paralysis  of  the  insane. 

Good  reasons,  moreover,  exist  for  believing 
in  the  frequent  clinical  existence  of  local 
chronic  inflammation  of  the  meninges,  as 
evidenced  by  the  presence  more  especially  of 
localised  pain  and  of  tenderness  on  slight 
percussion,  coupled  with  other  head-symp- 
toms. Fortunately  for  the  patient,  however, 
we  have  often  no  opportunity  of  verifying 
this  diagnosis,  because  such  a  condition  is  of 
itself  not  likely  to  lead  to  fatal  results.  It 
may  follow  a  blow ;  it  may  occur  as  one  of 
the  consequences  of  constitutional  syphilis, 
or  it  may  manifest  itself  independently  of 
either  of  these  causes.  Chronic  syphilitic 
meningitis  is  the  best  known  of  these 
varieties.  Its  associated  morbid  conditions 
are,  however,  most  closely  related  to  another 
set  of  changes,  which  will  be  described,  and 
in  which  we  have  to  do  with  new-growths  or 
'  gummata.' 

Two  other  varieties  of  meningitis  are 
occasionally  met  with  as  rare  events :  first, 
an  inflammation  limited  to  the  envelopes 
of  the  cerebellum,  or  extending  from  it  only 
to  the  pons  Varolii ;  and,  secondly,  an  in- 
flammatory condition  of  the  lining  mem- 
brane of  the  lateral,  and  perhaps  of  the 
third  ventricles.  The  natural  history  of 
these  states  is  at  present  so  little  known  as 
not  to  admit  of  systematic  treatment.  Their 
aetiology  and  symptomatology  have  still  to 


be  established.  This  form  of  basal  menin- 
gitis the  writer  has  seen  presenting  symp- 
toms indistinguishable  from  those  met  with 
in  many  cases  of  tumour  of  the  cerebellum. 

2.  Hemorrhage. 

3.  Hematoma. 

4.  New-growths  and  Adventitious  pro- 
ducts.— Under  this  head  are  included,  be- 
sides the  different  kinds  of  tumours  originating 
in  the  meninges,  other  bodies  of  quasi- 
accidental  origin,  which  may  be  met  with 
in  the  cavity  of  the  arachnoid,  in  the  meshes 
of  the  pia  mater,  or  in  connexion  with  the 
vessels  of  these  parts. 

5.  Malformations.  See  Brain,  Malforma- 
tions of.  H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Inflam- 
mation of,  Simple  Idiopathic. — Synon.  : 
Simple  Idiopathic  Cerebral  Leptomeningitis ; 
Leptomeningitis  Infantum  (in  part)  ;  Fr. 
Menmgite  Simple;  Ger.  Acute  Hvrnhaut- 
entziindung. 

Definition. — A  simple  non-tubercular  in- 
flammation of  the  cerebral  pia  mater,  which 
may  be  either  limited  to  the  convexity, 
general,  or  confined  to  the  base  of  the  brain. 
It  is  associated  with  very  variable  symptoms 
in  different  cases;  and  is  probably  caused 
in  many  different  ways. 

./Etiology  and  Pathology. — Our  know- 
ledge of  the  aetiology  and  pathology  of  acute 
idiopathic  cerebral  meningitis  is  only  vague 
and  indefinite,  so  that  little  but  unconnected 
statements  or  mere  suggestions  can  be  here 
set  down. 

It  appears  that  sex  exercises  an  influence 
in  the  production  of  idiopathic  meningitis, 
and  that  the  disease  occurs  much  more  fre- 
quently in  males  than  in  females.  La  re- 
gard to  age,  it  is  met  with  almost  as 
frequently  in  individuals  from  ten  to  twenty 
as  in  those  below  the  tenth  year.  In  in- 
dividuals over  twenty  the  disease  is  much 
more  rare. 

Meningitis  is  apt  to  occur  during,  or  as  a 
sequence  of,  some  acute  febrile  disease,  such 
as  measles,  scarlet  fever,  small-pox,  and 
rheumatic  fever.  It  may  complicate  erysi- 
pelas of  the  head  and  face ;  or  may  occur  in 
the  course  of  pneumonia  or  pleuro-pneu- 
monia ;  also  as  an  accompaniment  of  idcer- 
ative  endocarditis  or  pycemic  processes, 
owing  to  these  conditions  leading  to  minute 
embolisms  of  the  vessels  of  the  pia  mater. 
Sometimes  it  is  met  with  in  extremely  cachec- 
tic subjects,  who  have  not  previously  been 
suffering  from  any  acute  disease.  It  has 
been  known  to  follow  prolonged  exposure 
to  the  sun ;  to  ensue  after  the  occurrence  of 
severe  moral  porturbations ;  and  likewise  to 
follow  a  shock  or  blow,  even  when  this  has 
not  been  complicated  with  an  external 
wound,  or  with  a  fracture  of  one  of  the 
bones  of  the  skull. 

In  other  cases,  also,  a  meningitis  really 
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secondary  may  appear  to  be  primary  and 
idiopathic,  as  when  (a)  it  extends  from  some 
focus  of  syphilitic  disease  of  the  meninges, 
or  (6)  when  it  occurs  as  a  sequence  of  some 
unrecognised  chronic  inflammation  involving 
the  middle  ear  and  portions  of  the  temporal 
bone. 

Anatomical  Characters.— Simple  idio- 
pathic inflammation  of  the  cerebral  meninges 
is  a  condition  which  varies  much  in  severity 
in  different  cases.  In  its  earliest  or  initial 
stage,  nothing  more  than  a  minute  and  more 
or  less  uniform  injection  of  small  vessels  and 
capillaries  in  certain  regions  of  the  cortex 
may  be  met  with.  But  later  on,  definite 
products  of  inflammation  are  to  be  seen; 
these  are  for  the  most  part  situated  beneath 
the  arachnoid,  in  the  meshes  of  the  pia 
mater.  They  consist,  according  to  the  stage 
of  the  morbid  process,  either  of  a  gelatinous 
white  or  yellow  lymph-like  matter,  of  actual 
pus,  or  of  more  coherent  yellow  lymph  in 
the  form  of  membranous  layers.  In  regard 
to  the  area  involved  considerable  differences 
also  exist.  The  inflammation  (1)  may  be 
limited  to  the  convexity  and  to  the  lateral 
regions  of  both  hemispheres ;  (2)  it  may  be 
general,  that  is,  involve  the  parts  above 
mentioned,  and  also  the  base ;  or  (3)  it  may 
be  limited  to  the  basal  regions  of  the  brain. 
In  both  the  latter  cases  the  ventricles  are 
apt  to  contain  fluid,  and  the  central  parts  of 
the  brain  to  be  softened,  as  they  are  in 
tubercular  meningitis,  which  also  affects  the 
base  in  a  special  manner. 

Of  these  varieties  as  to  seat,  the  first,  in 
which  the  convexity  is  involved,  is  decidedly 
the  most  typical,  and  in  this  respect  simple 
idiopathic  meningitis  contrasts  in  a  salient 
manner  with  tubercular  meningitis,  in  which 
the  tendency  is  no  less  marked  to  implicate 
the  base  of  the  brain.    In  the  second  variety,  I 
the  inflammation  beginning  above  probably 
extends  to  the  base  by  mere  continuity,  in 
cases  where  the  condition  of  the  patient,  or 
the  intensity  of  the  inflammatory  process  J 
itself,  favours  its  spread  from  the  original 
site;  or,  in  certain  cases,  the  inflammation 
may  be  from  the  first  general  in  seat.  In 
regard  to  the  third  variety,  much  doubt  may 
be  said  to  exist.    It  is  by  no  means  clearly 
established  that  a  simple  idiopathic  inflam- 
mation ever  begins  to  manifest  itself  at  the 
base,  and  there  only — though  no  good  reason 
can  be  assigned  why  such  a  distribution 
should  not  occasionally  exist,  except  that 
experience  shows  it  to  be  at  least  very  rare. 
If,  moreover,  such  an  inflammation  be  not 
of  unsuspected  traumatic  origin,  there  are 
still  two  other  modes  of  accounting  for  its 
existence,  which  should  be  excluded  before 
regarding  it  as  an  idiopathic  cerebral  men- 
ingitis of  unusual  site.    Thus,  it  may  be  an 
extension  upwards  from  the  spinal  meninges 
of  an  inflammation  beginning  there— a  case, 
in  fact,  of  cerebro-spinal  meningitis,  either 


sporadic  or  epidemic.  Or,  on  the  other 
hand,  it  may  be  one  of  those  cases  of  tuber- 
cular  meningitis  where  the  general  disease 
manifests  itself  on  the  side  of  the  brain  first 
and  in  which  the  patient  dies  before  the 
local  process  is  at  all  fully  developed.  In 
such  a  case  the  inflammation  may  be  really 
of  the  tubercular  variety,  and  yet  to  super- 
ficial observation  not  recognisable  as  such. 
Although  neither  of  these  misconceptions  is 
likely  to  occur  often  when  the  necropsy  is 
made  by  a  competent  observer,  the  case 
may  be  otherwise,  and  either  of  such  mis- 
takes as  to  the  real  nature  of  the  affection 
is  more  especially  apt  to  occur  where  the 
head  only  is  examined. 

In  all  these  cases,  too,  the  inflammation 
may  be  limited  to  the  meninges  themselves, 
or  the  surface  of  the  brain  may  also  be 
manifestly  involved  in  the  inflammatory 
process,  so  that  we  then  have  to  do  with  a 
meningo-cerebritis  of  varying  seat  and  ex- 
tent. 

Symptoms.— In  no  disease  is  the  sympto- 
matology more  various  than  it  is  in  acute 
meningitis— a  fact  partly  due  to  the  varying 
intensity  of  the  inflammatory  process,  partly 
dependent  upon  the  process  being  localised 
or  more  general,  and  partly  according  as 
there  is  or  is  not  the  co-existence  of  dropsy 
of  the  ventricles  with  inflammation  of  their 
walls.  Sometimes  the  disease  is  almost 
latent,  accompanied  only  with  slight  symp- 
toms, merging  into  stupor  and  coma  a  day 
or  two  before  death.  Or  the  symptoms  may 
be  marked  and  quite  tragic  in  their  severity ; 
ushered  in  either  by  frightful  pains  in  the 
head,  by  well-marked  delirium,  or  by  con- 
vulsions ;  subsiding  eventually  into  a  condi- 
tion of  stupor  or  coma;  and  followed  by 
death  within  eight  or  ten  days,  though  this 
may  be  delayed  till  the  expiration  of  three 
weeks  or  a  month.  Becovery,  which  some- 
times occurs,  must  be  regarded  as  a  rare 
event. 

Inasmuch  as  it  is  not  practicable,  within 
the  limits  of  this  article,  to  give  a  detailed 
account  of  the  various  groupings  of  symptoms 
that  may  be  met  with  in  different  cases,  we 
must  confine  ourselves  to  an  enumeration  of 
the  symptoms  themselves,  most  apt  to  occur 

(1)  in  the  early  stages  of  the  disease,  and 

(2)  in  its  later  phases. 

(1)  Cephalalgia  of  an  intense  character, 
either  general,  or  localised  in  some  particu- 
lar region  or  regions  of  the  head,  may  be 
complained  of  again  and  again  where  the 
patient  is  old  enough,  or,  if  ho  be  too  young, 
is  indicated  by  cries,  by  application  of  the 
hands  to  the  head,  or  by  other  signs.  Some- 
times, however,  this  symptom  may  be  almost 
absent,  or  it  may  come  on  at  a  later  date. 
Delirium,  occasionally  furious,  at  other  times 
more  quiet  and  of  a  simply  loquacious  type, 
is  another  symptom ;  or  extreme  restless- 
ness.   Mere  insomnia,  too,  sometimes  exists 
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from  the  commencement ;  whilst  at  other 
times  a  semi-comatose  condition,  gradually 
deepening  into  actual  coma,  may  exist  from 
the  hrst,  especially  in  children,  or  it  may 
succeed  a  transitory  delirious  condition. 
Nausea  and  vomiting,  and  also  convulsions, 
either  local  or  general,  may  he  met  with  in 
the  early  stages  of  the  disease,  and  some- 
times as  initial  symptoms.  "With  them  will 
go  general  pyrexia  and  sometimes  rigors; 
also  heat  of  head,  rapid  pulse,  a  furred  and 
often  thickly  coated  tongue,  constipation, 
perhaps  some  intolerance  of  light  and  of 
loud  sounds,  together  with  an  easily  obtain- 
able tache  cerebrate. 

(2)  As  later  symptoms,  we  may  have  local- 
ised convulsions  or  spasms,  often  of  the  tonic 
order,  affecting  perhaps  the  head  and  neck 
(which  are  frequently  drawn  backwards)  or 
one  or  both  arms ;  or  a  condition  of  trismus 
may  exist.  The  eyes,  too,  are  sometimes 
drawn  upwards.  The  pupils  may  be  at  first 
contracted,  or,  if  not,  they  may  be  of  medium 
size,  unequal  and  insensitive;  whilst  later  on 
they  are  most  frequently  widely  dilated  and 
insensitive.  The  conjunctivae  are  often  in- 
jected. Paralysis  of  one  arm,  or  sometimes 
of  an  arm  and  a  leg,  may  occur.  The  sensi- 
bility of  the  skin  may  be  either  exalted  or 
deadened.  The  abdomen  is  often  hollow  and 
boat-shaped.  The  tongue  becomes  thickly 
coated,  or  dry  and  brown.  Difficulty  of  de- 
glutition is  frequently  well  marked  towards 
the  end ;  and  there  is  incontinence  of  fseces 
and  urine  as  soon  as  the  stupor  becomes 
marked.  Sometimes  the  pulse  is  unnaturally 
slow  and  infrequent  from  the  first ;  at  other 
times,  and  especially  towards  the  end,  it  is 
very  frequent  and  irregular.  The  respiration, 
too,  becomes  much  disturbed,  being  often 
sighing  and  of  very  irregular  rhythm,  tending 
to  become  stertorous  at  last.  The  temper- 
ature is  frequently  high,  but  pursues  a 
markedly  irregular  course.  Remissions  of  the 
pyrexial  condition  may  take  place  from  time 
to  time.  The  skin  is  generally  hot  and  dry, 
though  occasionally  there  may  be  copious 
sweats.  Stupor  and  coma  almost  invariably 
occur  at  the  last,  if  not  present  at  an  earlier 
stage. 

Prognosis. — A  large  number  of  deaths 
take  place  within  the  first  week  of  acute 
meningitis ;  a  much  smaller  number  survive 
till  the  end  of  the  second  week ;  fewer  still 
reach  the  end  of  the  third  ;  and  only  a  very 
few  survive  to  the  fourth  week.  It  is  difficult 
to  say  what  the  percentage  of  recoveries  may 
be  ;  but  probably  less  than  ten  would  survive 
out  of  a  hundred  cases  of  acute  idiopathic 
cerebral  meningitis. 

Diagnosis. — The  diagnosis  of  idiopathic 
meningitis  involves  considerations  very  simi- 
lar to  those  arising  in  the  diagnosis  of  tuber- 
cular meningitis,  and  need  not  therefore  now 
be  discussed.  See  Meninges,  Cerebral, 
Inflammation  of,  Tubercular. 


The  diagnosis  of  simple  from  tubercular 
meningitis  must  oftentimes  be  a  matter  ot 
extreme  difficulty.  Whether  the  condition 
of  the  blood,  as  recognised  by  the  aid  of  the 
microscope,  is  the  same  in  simple  meningitis 
as  it  is  in  tubercular  meningitis  the  writer  is 
unable  to  say.  Should  it  not  be  so,  some 
help  might  be  obtained  in  this  direction. 
The  conditions  under  which  the  disease 
seems  to  develop  may  throw  some  light  upon 
the  problem.  In  regard  to  special  symptoms, 
the  possible  range  is  so  great  in  each  variety 
that  it  becomes  difficult  to  fix  upon  any  that 
are  positively  distinctive  of  the  one  or  of  the 
other.  Delirium  is,  however,  rarely  so  vio- 
lent in  tubercular  as  it  may  be  in  simple 
meningitis.  Retraction  of  the  head  is  also 
not  so  frequent  in  the  tubercular  variety. 
On  the  other  hand,  the  temperature  much 
more  frequently  rises  over  101°  F.  in  simple 
than  it  does  in  tubercular  meningitis. 
Finally,  it  must  be  borne  in  mind  that  the 
former  is  an  extremely  rare  disease,  the 
latter  unfortunately  only  too  common ;  and 
that  whilst  in  tubercular  meningitis  the 
two  sexes  fall  victims  with  about  equal  fre- 
quency, in  the  simple  variety  two  out  of 
three  are  likely  to  be  males. 

Treatment. — In  the  early  stages  of  acute 
simple  meningitis  aperients  may  be  freely 
administered.  A  leech  or  two  might  be 
applied  to  the  temples,  in  cases  where  pain 
is  greatly  complained  of;  or  under  the  same 
conditions  the  head  may  be  shaved  and  an 
ice-bag  or  Leiter's  tubes  may  be  applied, 
should  such  measures  not  be  deemed  useless 
on  account  of  the  extreme  restlessness  of 
the  patient.  The  writer  believes  that  little 
or  nothing  is  at  present  to  be  expected  from 
drug  treatment  towards  the  cure  of  this 
disease,  although  some  alleviation  of  the 
more  distressing  symptoms  may  at  times  be 
brought  about  by  special  attention  to  them. 
The  patient  requires  to  be  carefully  fed,  and 
assiduously  nursed  and  kept  quiet  through- 
out, in  the  hope  that  the  end  may  be  favour- 
able. H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Inflam- 
mation of,  Simple  Traumatic. — Several 
distinct  forms  of  meningitis,  of  traumatic 
origin,  have  to  be  carefully  distinguished 
from  each  other.  "We  have  (1)  a  meningitis  in 
which  the  outer  surface  of  the  dura  mater  is 
the  part  chiefly  affected — pachymeningitis ; 
(2)  one  in  which  the  cavity  of  the  arachnoid  is 
the  seat  of  the  effusion — arachnitis ;  and  (8) 
one  in  which  both  these  escape,  and  the  sub- 
arachnoid spaces,  or,  it  may  be,  the  struc- 
ture of  the  pia  mater,  is  primarily  involved 
— leptomeningitis  or  subarachnoid  menin- 
gitis. For  the  most  part,  it  is  possible  to 
distinguish  these  forms  at  the  bedside,  as 
well  as  in  the  post-mortem  room.  Some- 
times the  case  is  of  a  mixed  form  ;  especially 
is  it  not  uncommon  for  an  inflammation 
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which  had  begun  between  dura  mater  and 
bone  to  extend  through  the  fibrous  mem- 
brane, and  involve  the  arachnoid  beneath  it; 
but  it  is  still  a  remarkable  fact  in  pathology 
that  very  frequently  the  delicate  arachnoid 
suffices  to  restrict  an  extensive  inflammatory 
process  to  one  or  the  other  side  of  it. 

Of  the  inflammation  between  the  dura 
mater  and  bone  it  is  possibly  true  that  it 
occurs  only  in  association  with  disease  of 
the  bone.  If  there  be  any  exceptions  to  this 
latter  statement,  they  occur  probably  in  con- 
nexion with  syphilis.  Occasionally  cases  are 
met  with  in  which  the  arachnoid  cavity  itself 
contains  puro-lymph,  the  surface  of  one  hemi- 
sphere, for  instance,  being  covered,  and  yet 
there  is  no  history  of  injury  or  of  prior  in- 
flammation of  the  scalp  or  bone.  Such  cases 
are,  however,  rare,  and  their  possible  causes 
need  further  investigation. 

In  a  general  way,  children  may  be  deemed 
more  liable  to  meningitis  after  injuries  than 
adults,  and  in  them  not  very  infrequently 
severe  and  fatal  complications  ensue  after 
injuries  not  attended  by  fracture. 

1.  Pachymeningitis  Inflammation  of 

the  meninges  secondary  to  inflammation  of 
the  bone  is  one  of  the  commonest  of  the 
dangers  which  attach  to  injuries  to  the  head. 
The  bone  is  contused,  and  in  most  cases 
there  is  some  stripping  off  of  the  peri- 
cranium. 

Symptoms. — For  a  week  or  ten  days  the 
patient  does  well;  and  then  he  begins  per- 
haps to  complain  of  headache,  feels  chilly 
and  uncomfortable,  and  cannot  eat.  These 
symptoms  increase,  and  drowsiness  and  semi- 
stupor  may  come  on.  If  the  ophthalmoscope 
be  used,  very  possibly  at  this  stage  the  discs 
may  be  found  hazy  and  swollen ;  and  this 
may  occur  with  little  or  no  evident  defect 
of  sight.  If  the  trephine  be  now  used,  the 
bone  will  be  found  discoloured,  its  diploe 
greenish,  and  beneath  it  a  collection  of  pus. 
The  pus  is  rarely  in  large  quantity,  and 
is  usually  discoloured,  whilst  all  around  the 
collection  of  fluid  there  is  much  coherent 
and  sticky  lymph,  which  loosens  the  mem- 
brane from  the  bone.  It  is  very  rare  to 
find  a  large  abscess,  such  as  those  described 
in  the  celebrated  cases  given  by  Pott. 
Usually  the  termination  of  such  cases  is 
that  the  substance  of  the  dura  mater  in- 
flames ;  that  the  arachnoid  is  implicated ; 
and  that  a  layer  of  puro-lymph  lines  that 
membrane,  and  coats  the  hemisphere.  With 
this  state  special  symptoms  are  associated, 
the  most  noteworthy  being  hemiplegia  of  the 
opposite  side.  Very  commonly,  however, 
another  event  cuts  short  the  case.  In  men- 
tioning the  early  symptoms  nothing  has  been 
said  as  to  rigors,  nor  do  they,  as  a  rule, 
occur,  unless  the  complication  just  hinted  at 
is  developed.  That  complication  is  pyaemia. 
This  pyaemia  has  no  essential  connexion  with 
the  meningitis.  It  depends  upon  the  inflam- 


mation of  bone,  which  is  the  common  cause 
of  both,  and  which  may  be  the  parent  of 
either  singly,  or  of  the  two  as  twins.  With 
the  gangrenous  osteitis  occurs  gangrenous 
phlebitis  of  the  veins  of  the  diploe;  from 
these  the  process  extends  to  the  proximal 
sinus  of  the  brain  (more  commonly  the  supe- 
rior longitudinal) ;  infective  emboli  of  decom- 
posing material  gain  access  to  the  circula- 
tion ;  and  all  the  well-known  phenomena  of 
pyaemia  follow.  It  is  most  important  to  dis- 
tinguish the  symptoms  which  belong  to  the 
pysemia,  if  we  would  rightly  estimate  those 
due  to  the  meningitis,  for  very  frequently 
they  are  met  with  together.  Especially  must 
we  remember  that  a  severe  rigor  probably 
denotes  pyasmia ;  and  that,  if  it  be  repeated, 
the  diagnosis  of  this  affection  is  almost  cer- 
tain. It  is  the  almost  constant  complication 
with  phlebitic  pyaemia,  which  so  almost  in- 
variably disappoints  the  surgeon  of  any  benefit 
from  the  use  of  the  trephine  in  this  group  of 
cases.  If  pyaemia  does  not  occur,  then  prob- 
ably arachnitis  is  there,  and  thus  it  comes  to 
pass  that  a  recovery  after  secondary  trephin- 
ing is  almost  unknown. 

Treatment. — But  little  is  to  be  done  as 
regards  treatment  for  this  form  of  osteitic 
meningitis ;  the  main  thing  is  to  adopt  mea- 
sures for  its  prevention.  The  careful  manage- 
ment of  the  wound,  either  by  Lister's  plan 
or  by  the  constant  use  of  the  lead  and  spirit 
lotion,  and  the  exemption  of  the  patient  from 
all  risk  of  contagion,  are  the  matters  which 
will  chiefly  claim  attention.  In  cases  of 
depressed  compound  fracture  without  symp- 
toms, one  of  the  objects  of  primary  trephin- 
ing is  to  prevent  meningitis,  by  removing 
displaced  fragments,  and  by  affording  free 
exit  for  secretions. 

2.  Arachnitis. — The  form  of  meningitis 
to  which  the  term  '  arachnitis  '  is  applicable  is 
a  frequent  consequence  both  of  inflammation 
of  contused  bone  and  of  wounds  of  the  mem- 
branes. Enough  has  already  been  said  as 
to  the  circumstances  under  which  it  ocours 
after  contusions  of  bone,  and  we  have  chiefly 
now  to  examine  its  pathology  and  special 
symptoms. 

Anatomical  Characters. — In  the  post- 
mortem room  arachnitis  may  be  easily  dis- 
tinguished from  inflammation  in  the  sub- 
arachnoid spaces,  and  the  distinction  ought 
always  to  be  carefully  made.  In  arachnitis 
the  puro-lymph  covers  the  cerebral  convolu- 
tions in  an  even  layer,  and  does  not  dip  into 
the  sulci,  to  which,  indeed,  it  has  no  access ; 
whereas,  when  the  spaces  are  affected,  the 
sulci  are  filled,  and  the  convexities  of  the 
convolutions  remain  free.  In  the  latter  none 
of  the  effusion  can  be  peeled  or  sponged 
away,  nor  does  any  adhere  to  the  parietal 
arachnoid.  In  true  arachnitis  both  the 
parietal  and  visceral  layers  are  smeared 
over. 

Symptoms. — One  of  the  earliest  signs  of 
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arachnitis  occurring  after  an  injury  to  the 
head  is  a  peculiar  restlessness  or  nervousness, 
followed  by  vomiting.  These  symptoms  may 
come  on  first  from  five  days  to  a  fortnight 
after  the  accident.  Many  cases  of  compound 
fracture  of  the  skull,  with  laceration  of  the 
dura  mater,  afford  us  good  opportunities  for 
the  study  of  acute  traumatic  arachnitis ;  but, 
unfortunately,  in  many  of  these  cases  the 
brain-substance  is  also  punctured,  and  it 
becomes  at  least  possible  that  the  condition 
described  as  diffuse  encephalitis  may  be 
present,  and  may  complicate  the  symptoms. 
We  are  helped,  however,  as  regards  the 
avoidance  of  fallacious  inferences  by  the  other 
set  of  arachnitis  cases,  where  the  arachnitis 
is  secondary  to  osteitis,  in  which,  there  having 
been  no  injury  to  the  brain,  there  is  no  prob- 
ability of  encephalitis.  Speaking,  then,  from 
the  result  of  observation  of  both  classes,  it 
may  be  stated  that  whenever  evidences  of 
arachnitis  are  found  widely  spread  over  a 
whole  hemisphere,  there  has  been  during  life 
hemiplegia  of  the  opposite  limbs.  Excep- 
tions, apparent  or  real,  occur  to  this,  but 
they  are  rare,  and  probably  most  of  them  are 
apparent  and  not  real.  The  risk  of  error  lies 
in  the  case  in  which,  in  a  patient  who  is  very 
ill,  hemiplegia,  which  supervened  gradually 
during  the  last  day  or  two  of  life,  may  have 
been  overlooked.  The  hemiplegia  is  rarely 
complete,  and,  unless  the  limbs  be  carefully 
tested  at  each  visit,  both  patient  and  surgeon 
may  be  unaware  of  its  presence.  Its  degree 
is  proportionate  to  the  extent  of  the  arach- 
nitis; and  if  the  latter  pass  under  the  falx 
and  involve  the  opposite  hemisphere  also, 
there  may  be  general  weakness  of  all  the 
limbs,  which  may  again  to  some  extent  mask 
the  hemiplegia.  It  is  almost  certain  that  the 
hemiplegia  has  little  or  nothing  to  do  with 
pressure  from  effused  fluid,  for  the  latter  is 
rarely  in  large  quantity.  Its  immediate 
cause  is,  indeed,  not  very  obvious ;  but  as  the 
grey  matter  of  the  cortex  is  almost  always 
discoloured,  and  changed  from  a  pink  tint  to 
a  greenish  slate  hue,  it  may  be  conjectured 
that  this  in  some  way  has  to  do  with  the 
symptoms.  The  other  symptoms  which 
attend  acute  diffuse  arachnitis  are — wander- 
ing delirium,  rarely  violent ;  increased  tem- 
perature; incontinence  of  urine  and  faeces 
(part  of  the  hemiplegia) ;  and  occasionally 
unilateral  sweating.  It  should  be  remarked 
that  the  hemiplegia  involves  both  sensation 
and  motion.  As,  however,  it  is  incomplete, 
the  defect  in  sensation  is  almost  certain  to 
escape  notice.  Patients  who  aro  obliged  to 
admit  that  they  cannot  move  their  limbs 
forcibly,  will  deny  that  there  is  any  defect  in 
feeling,  and  it  is  often  impossible  to  confute 
them.  In  well-pronounced  cases,  however, 
sensation  always  fails  as  well  as  motion. 

Treatment.— It  is  doubtful  whether  re- 
covery ever  takes  place  after  this  form  of 
arachnitis  has  become  well  established ;  and 


here,  again,  we  have  to  think  rather  of  pre- 
vention than  of  cure.  Cold  to  the  head — 
spirit  lotions  being  the  most  convenient  form 
— and  very  early  and  efficient  resort  to  mer- 
cury, are  the  chief  measures  where  the  dura 
mater  is  known  to  have  been  lacerated. 
Strong  spirit  lotions  should  be  used  from  the 
first,  and  mercury  also  given.  It  is  too  late 
to  commence  the  exhibition  of  mercury  after 
the  symptoms  of  arachnitis  have  set  in. 
Amongst  the  measures  of  treatment  of  more 
doubtful  value  are  the  administration  of 
aconite,  in  small  doses  frequently  repeated, 
leeches,  blisters,  and  fomentations.  If  blisters 
are  used,  they  should  be  applied  to  the  neck, 
or  back,  or  shoulder. 

3.  Leptomeningitis. — This  form  of  trau- 
matic meningitis,  which  occurs  in  the  sub- 
arachnoid spaces,  is  an  exceedingly  interest- 
I  ing  malady. 

^Etiology. — Leptomeningitis  may  be  en- 
countered after  any  form  of  injury  to  the 
skull  involving  laceration  or  puncture  of  the 
visceral  arachnoid,  but  its  most  typical  illus- 
trations are  witnessed  after  fracture  through 
the  petrous  portion  of  the  temporal  bone. 
This  fracture,  although  usually  counting  as 
a  simple  one,  is  in  reality  compound,  in  that 
it  opens  up  access  to  an  air-containing  cavity. 
It  is  possible  that  air  may  reach  the  injured 
bone  either  through  the  external  ear  or  the 
Eustachian  tube. 

It  is  a  matter  of  some  interest  to  deter- 
mine whether  arachnitis  of  these  spaces 
often,  if  ever,  results  from  severe  concussion 
without  any  fracture,  or  after  simple  fracture 
without  any  possibility  of  admission  of  air. 
Whilst  it  is  impossible  to  speak  clearly  on 
this  point,  it  is  highly  probable  that  it  occa- 
sionally does  so. 

Anatomical  Characters. — Results  which 
are  scarcely  ever  witnessed  after  simple  frac- 
tures in  other  regions  of  the  skull  may  occur 
here,  a  fact  which  can  only  be  explained  on 
the  supposition  that  we  have  to  encounter 
the  risks  incident  to  compound  lesions. 
Amongst  the  results  referred  to  is  the  fre- 
quent development,  some  days  after  the  acci- 
dent, of  inflammation  in  the  large  subarach- 
noid spaces  at  the  base  of  the  brain.  It 
is  probable  that  the  inflammatory  process 
travels  along  the  course  of  the  nerve-trunks 
(seventh  nerve),  and  thus  gains  accoss  to  the 
spaces.  Affecting  first  the  parts  adjacent  to 
the  roots  of  the  nerves,  the  inflammation 
may  spread  downwards  on  the  medulla  and 
cord,  or  upwards  through  the  posterior  fis- 
sures into  the  ventricles,  or  over  the  surface 
of  the  hemispheres.  Usually  it  is  almost 
confined  to  the  baso  of  the  brain  and  medulla 
oblongata.  These  parts  aro  coated  with 
serous  lymph,  which  invests  them  closely 
and  adheres  to  all  the  nerve-roots  passing 
from  them.  The  layers  of  arachnoid  which 
cover  in  and  confine  the  exudation  remain 
quite  transparent,  and  show  no  traces  of 
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lymph  on  their  inner  surface.  It  is  only 
when  these  layers  are  cut  or  torn  that  access 
to  the  inflammatory  effusion  is  gained.  In 
performing  the  necropsy  it  is  needful  to  use 
care  lest  this  laceration  be  made  by  accident, 
and  the  characteristic  appearance  somewhat 
spoiled. 

Symptoms. — Patients  suffering  from  this 
form  of  basal  subarachnoid  inflammation 
may  become  delirious  and  die  very  quickly 
in  the  first  access  of  the  morbid  action ;  but, 
on  the  other  hand,  and  more  usually,  they 
may  live  for  several  days,  or  a  week  or  two, 
and  show  only  comparatively  mild  symp- 
toms. Absolute  sleeplessness,  with  occa- 
sional wandering,  but  without  any  degree  of 
paralysis,  was  the  most  prominent  symptom 
in  one  very  well-marked  case.  It  is  prob- 
able, though  not  as  yet  established,  that 
optic  neuritis  often  attends  this  form  of  me- 
ningitis. The  temperature  may  be  an  im- 
portant aid  in  diagnosis :  in  cases  of  lepto- 
meningitis it  appears  to  be  always  raised — 
perhaps  continuously  101°  to  104°.  That  the 
subarachnoid  spaces  are  affected  may  be 
plausibly  suspected  whenever,  after  supposed 
injury  to  the  base  of  the  skull,  vague  cerebral 
symptoms,  unattended  by  definite  paralysis, 
supervene  ;  and  if  there  have  been  bleeding 
from  the  ear  and  deafness,  with  facial  para- 
lysis in  the  first  instance — a  triad  pathogno- 
monic of  fractured  petrous  bone — then  this 
is  the  form  of  meningitis  certain  to  follow, 
if  any. 

Prognosis. — As  regards  recovery  from 
traumatic  meningitis  of  the  base,  what  has 
been  said  on  the  difficulties  in  forming  a  con- 
fident opinion  as  to  its  presence  will  suffi- 
ciently explain  the  impossibility,  in  any  given 
case  in  which  recovery  has  resulted,  of  feeling 
sure  that  the  inflammation  in  question  had 
really  existed.  Many  patients,  however,  re- 
cover more  or  less,  often  perfectly,  after  pro- 
longed and  severe  symptoms  following  frac- 
tured base.  Some  of  these  are  doubtless 
recoveries  from  severe  contusion  only,  but 
others,  especially  those  in  which  serous  fluid 
and  even  blood  has  drained  away  from  the 
ear,  may  be  plausibly  conjectured  to  be  re- 
coveries from  meningitis  of  the  base.  Re- 
covery has  taken  place  in  cases  where  the 
occurrence  of  optic  neuritis  and  strabismus 
and  other  symptoms  some  days  after  con- 
cussion has  made  that  diagnosis  certain. 

Treatment. — The  measures  of  treatment 
likely  to  conduce  to  recovery  in  such  cases 
are  the  same  as  those  prescribed  for  other 
forms  of  meningitis.  Mercury  carried  to  the 
extent  of  ptyalism  is  the  chief  agent ;  and  so 
impressed  has  the  writer  for  long  been  as  to 
the  danger  of  the  malady,  and  the  value  and 
harmlessness  of  the  drug,  that  he  has  been  in 
the  habit  of  giving  it  from  the  first  in  all 
cases  in  which  fracture  of  the  petrous  bone 
has  been  diagnosed. 

Jonathan  Hutchinson. 


MENINGES,  CEREBRAL,  In- 
flammation  of,  Tubercular. — Synon,  : 
Granular  Meningitis;  Acute  Hydrocepha 
lus ;  Hyck-ocephalus  Interims ;  Brain  Fever 
(in  part) ;  Tubercular  Leptomeningitis ;  Fr. 
Fiivre  Cirebrale ;  Meningite  Granuleuse ; 
Meningite  Tuberculeuse ;  Ger.  Tuberculose 
Hvrnliautentziindung. 

Definition.  —  An  acute  and  extremely 
fatal  febrile  disease,  with  a  predominance 
of  head-symptoms;  terminating  in  stupor 
and  coma,  with  or  without  convulsions ; 
and  characterised  after  death  by  a  'granular' 
meningitis  affecting  the  pia  mater  at  the 
base  of  the  brain,  with  the  frequent  accom- 
paniment of  dropsy  of  the  lateral  ventricles, 
and  softening  of  their  walls.  The  inflam- 
mation of  the  membranes  at  the  base  of  the 
brain  is  often  found  to  be  associated  with  a 
spinal  meningitis. 

Tubercular  meningitis  is  not  an  indepen- 
dent affection ;  it  constitutes  one  important 
phase  of  a  many-sided  general  disease  com- 
monly known  as  Acute  Tuberculosis,  and 
marked  anatomically  by  the  presence  of 
'  grey  granulations '  within  the  thorax  and 
abdomen,  as  well  as  in  the  membranes  of 
the  brain.  In  certain  rare  cases  death  takes 
place  from  granular  meningitis,  before  the 
anatomical  marks  of  the  general  disease 
have  had  time  to  develop  within  the  chest 
or  abdomen.  More  frequently,  however,  the 
manifestations  of  the  general  disease  are 
already  well  developed  in  one  or  other,  or 
in  both,  of  these  situations,  at  the  time  that 
they  reveal  themselves  also  on  the  side  of 
the  brain.  In  the  latter,  and  by  far  the 
most  common  class  of  cases,  the  symptoms 
met  with  will  be  in  part  those  of  the  general 
affection,  and  in  part  (but  in  a  predominant 
degree)  those  due  to  that  implication  of  the 
brain  and  its  membranes  with  which  we 
are  now  specially  concerned.  See  Tubercu- 
losis. 

^Etiology. — The  aetiology  of  tubercular 
meningitis  of  course  resolves  itself  into  the 
aetiology  of  the  general  disease,  acute  tuber- 
culosis, of  which  it  forms  part. 

This  affection  is  one  which  occurs  with 
special  frequency  in  young  children,  between 
two  and  six  years  old,  though  it  is  also  met 
with  in  infants,  in  older  children,  in  young 
adults,  and  even  in  persons  beyond  middle 
age.  In  adults  it  is  most  apt  to  manifest 
itself  as  an  occasional  complication  in  the 
course  of  pulmonary  phthisis.  In  children 
a  proclivity  to  the  disease  seems  often  to  be 
inherited,  so  that  two  or  more  in  the  same 
family  may  be  carried  off  by  it.  But  in 
what  proportion  of  cases  any  such  proclivity 
exists  can  scarcely  be  said  to  be  known. 

The  central  brain-changes— namely,  the 
dropsy  and  the  central  softening— are  not, 
in  the  opinion  of  the  writer,  necessary 
accompaniments  of  tubercular  meningitis, 
although  they  most  frequently  coexist— just 
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as  they  are  also  most  frequently  concomi- 
tants of  simple  or  non-tubercular  meningitis 
when  it  affects  the  base  of  the  brain.  These 
central  brain-changes  were,  however,  the 
part  of  the  disease  that  first  attracted  the 
attention  of  physicians,  so  that  the  affection 
with  which  we  are  now  concerned  was  known 
as  acute  hydrocephalus  long  before  the 
more  modern  designations  of  granular  or 
tubercular  meningitis  came  into  use. 

Axatojiical  Characters. — When  the  cal- 
varia  is  removed,  the  dura  mater  is  found  to 
be  tightly  stretched  over  the  brain ;  unless, 
as  the  writer  has  seen,  the  subject  be  an 
elderly  person  in  whom  some  amount  of 
senile  wasting  had  previously  occurred.  On 
stripping  back  this  membrane,  the  arachnoid 
presents  a  dull  appearance,  and  it  is  slightly 
sticky  when  touched.  The  convolutions  of 
the  vertex  and  lateral  regions  of  the  brain 
are  mostly  seen  to  be  more  or  less  flattened 
from  pressure,  and  the  sulci  are  correspond- 
ingly indistinct.  No  lymph  may  be  seen ; 
or  at  most  a  small  quantity,  in  the  lower 
parietal  regions,  along  some  of  the  branches 
of  the  middle  cerebral  arteries.  When  the 
brain  is  removed,  however,  and  its  under 
surface  is  examined,  a  more  or  less  opaque 
white  or  yellowish  lymph-like  matter  may 
be  seen,  beneath  the  arachnoid,  in  the 
meshes  of  the  pia  mater,  extending  from 
the  optic  commissure  backwards  over  the 
central  portions  of  the  base  and  onwards  over 
the  pons.  In  certain  cases  lymph  and  evi- 
dences of  recent  inflammation  are  found 
round  the  medulla,  and  even  along  the 
whole  length  of  the  spinal  cord.  More  or 
less  lymph  also  extends  on  each  side  into 
the  Sylvian  fissures.  A  minute  inspection 
will  likewise  show  that  the  tip  of  the  tem- 
poro-sphenoidal  lobe,  and  the  orbital  surface 
of  the  frontal  lobe,  are  flecked  with  a  number 
of  translucent  granidations,  as  though  the 
parts  had  been  sprinkled  with  fine  sand ; 
and  on  opening  up  the  Sylvian  fissure  on 
each  side,  similar  granulations,  with  others 
more  opaque  and  of  larger  size,  may  be  seen 
amongst  the  lymph  in  this  situation.  Trans- 
lucent granulations  also  sometimes  exist, 
scattered  more  sparingly  over  the  lateral 
aspects  of  the  hemispheres,  especially  along 
the  sides  of  the  vessels. 

Examination  with  the  microscope  shows 
that  the  granulations  are  composed  of  over- 
growths of  tissue-elements  immediately  sur- 
rounding the  smaller  vessels,  and  within 
their  perivascular  sheaths.  Within  and 
among  these  cellular  elements  the  bacillus 
tuberculosis  is  to  be  met  with,  though  very 
sparingly.  In  these  situations  the  tissue 
overgrowths  may  cause  a  local  bulging  of 
the  sheath,  either  all  round,  or  merely  on 
one  side  of  the  vessel  ;  and  when  Buch 
growths  become  opaque  from  incipient  fatty 
degeneration,  they  are  then  more  easily 
visible  as  minute  white  specks.     A  close 


examination  of  the  prolongations  of  the  pia 
mater  dipping  between  the  convolutions, 
with  the  aid  of  lens  or  microscope,  will  often 
show  minute  granulations  not  otherwise  re- 
cognisable— and  that,  too,  in  many  regions 
of  the  brain.  And  in  cases  of  incipient 
tubercular  meningitis,  where  the  amount  of 
lymph  about  the  base  is  extremely  slight, 
the  lens  or  microscope  may  show  the  pre- 
sence of  granulations,  not  otherwise  recog- 
nisable, in  and  around  the  lower  part  of  the 
Sylvian  fissures — that  is,  in  the  regions  where 
they  are  most  prone  first  to  manifest  them- 
selves. 

The  pia  mater  is  generally  unduly  adherent 
to  the  surface  of  the  convolutions,  so  that  it 
can  only  be  removed  in  small  shreds,  and 
then  not  without  tearing  the  superficial  grey 
matter.  This  condition  of  things  is  the  very 
opposite  of  what  may  be  met  with  in  some 
cases  of  simple  meningitis  affecting  the  ver- 
tex, in  which  the  thickened  pia  mater,  with 
all  its  prolongations,  may  sometimes  be 
easily  stripped  off  from  the  greater  portion 
of  a  hemisphere  in  one  piece. 

The  substance  of  the  brain  is  commonly 
much  more  vascular  than  natural.  The  late- 
ral ventricles  are  usually  moderately  dilated, 
containing  from  two  to  four  or  six  ounces 
of  not  very  clear  serum.  The  veins  on  their 
surface  are  then  engorged,  and  the  fornix 
and  other  adjacent  parts  may  be  more  or 
less  softened,  or  actually  diffluent.  Micro- 
scopical examination  of  such  softened  tissue 
will  reveal  the  presence  of  an  abundance  of 
granulation-corpuscles  ;  and  its  specific  gra- 
vity, if  estimated,  will  be  found  to  be  dimi- 
nished—  both  these  characteristics  being 
marks  of  a  pathological  softening  which  has 
occurred  during  life,  and  not  of  a  softening 
due  to  mere  post-mortem  maceration.  Some 
have  erroneously  supposed  that  such  mere 
maceration  has  been  adequate  to  produce 
the  softening. 

Sometimes  the  above-described  changes 
are  more  fully  developed  in  one  than  in  the 
other  hemisphere  ;  and  occasionally  also  in 
some  parts  of  the  brain  small  nodular  growths 
of  a  '  tubercular '  nature  may  be  met  with, 
varying  in  size  from  a  small  pea  to  an 
almond.  These  growths  are  most  apt  to 
occur  in  the  substance  of  some  of  the  cere- 
bral convolutions,  or  near  the  surface  of  the 
cerebellum,  or  even,  as  the  writer  has  seen, 
within  the  substance  of  the  corpus  striatum. 
In  many  such  cases  the  small  nodular  tu- 
mours will  be  found  to  be  in  intimate  rela- 
tions with  the  vessels  of  the  part,  and,  in 
fact,  to  be  composed  of  a  mere  aggregate  of 
the  smaller  '  granulations'  more  or  less  fused 
into  a  single  mass. 

Pathology.  —  The  granulations  begin  to 
appear  first  in  the  meninges  of  the  base 
under  those  irritative  influences,  whatever 
I  they  may  be,  which  lead  to  the  development 
|  of  similar  grey  granulations  in  other  organs 
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of  the  body.  These  primary  changes  excite 
a  common  inflammation  of  the  membranes 
around,  and  thus  entail  the  production  of 
the  lymph,  which  covers  the  base  of  the 
brain,  and  extends  on  either  side  into  the 
Sylvian  fissures.  Why  the  grey  granulations 
should  tend  to  develop  first,  and  specially 
about  the  vessels  at  the  base  of  the  brain, 
cannot  at  present  be  explained. 

This  inflammation  of  the  basal  meninges 
also  extends,  by  direct  continuity  of  tissue, 
over  and  around  the  cerebral  peduncles  to 
the  velum  interpositum,  and  to  the  con- 
nective tissue  at  the  upper  and  anterior 
extremity  of  the  middle  lobe  of  the  cere- 
bellum. In  one  or  other  situation,  and  often 
in  both,  the  tissues  are  thickened  by  lymph. 
The  writer  has  seen  the  velum  interpositum 
thick  and  leather-like  in  consistence,  and  the 
vena  magnse  Galeni  which  run  through  it 
blocked  by  thrombosis ;  and  this  he  believes 
to  be  an  occasional  cause  of  the  central 
softening  and  dropsy  previously  referred  to 
as  component  parts  of  the  disease.  In 
other  cases,  where  no  such  thickening  or 
thrombosis  is  to  be  detected,  there  is  great 
swelling  of  the  connective  tissue,  from  de- 
velopment of  lymph,  opposite  the  termina- 
tion of  those  great  veins  which  return  the 
blood  from  the  surface  of  the  ventricles  and 
from  the  central  parts  of  the  brain — at  the 
point,  that  is,  where  the  veins  of  Galen 
empty  themselves  into  the  straight  sinus. 

In  this  way  the  very  common  association 
of  the  central  ventricular  changes  with  the 
basal  meningitis  may  be  accounted  for,  and 
also  the  occasional  absence  of  such  changes, 
in  instances  where  the  inflammation,  apt  to 
be  set  up  through  mere  continuity  of  tissue, 
does  not  attain  sufficient  proportions  to  in- 
terfere with  the  return  of  blood,  either 
through  the  veins  of  Galen,  or  from  them 
into  the  straight  sinus.  It  is  of  course 
possible  that  the  central  softening  may  also 
be  favoured  by  an  independent  affection  of 
the  small  vessels  situated  in  the  walls  of  the 
ventricles,  and  a  development  of  granulations 
around  them — though  this  has  not  hitherto 
been  recognised.  It  is,  however,  well  known 
that  thrombosis  is  extremely  apt  to  occur  in 
those  minute  vessels  in  various  parts  of  the 
brain  which  are  enveloped  by  granulations — 
a  fact  that  goes  far  to  account  for  the  ex- 
treme gravity  of  the  symptoms  in  many 
cases  of  tubercular  meningitis,  in  which 
naked-eye  changes  appear  to  be  slight  and 
altogether  disproportionate  in  amount. 

Symptoms. — The  symptoms  presented  in 
different  cases  of  tubercular  meningitis  often 
vary  very  widely  from  one  another,  although 
amongst  them  all  there  is  an  underlying 
bond  of  similarity.  The  variation  may  be 
easily  understood  from  a  consideration  of 
the  fact  that  such  symptoms  form  part  of 
those  pertaining  to  a  febrile  affection  cha- 
racterised by  other  local  manifestations,  of 


varying  importance  in  different  cases;  and 
also  from  the  fact  of  the  differences  con- 
stantly met  with  in  the  relative  and  absolute 
development  of  the  different  kinds  of  changes 
encountered  within  the  cranium  itself  in  this 
disease — especially  in  regard  to  the  amount 
of  ventricular  effusion  and  central  softening 
existing  in  conjunction  with  the  meningeal 
inflammation,  which  again  itself  varies  much 
in  intensity  and  in  regard  to  the  area  involved 
in  different  cases. 

It  is,  therefore,  usual  and  most  convenient 
to  enumerate  the  possible  signs  and  symp- 
toms of  this  disease  as  they  occur  in  three 
stages- — artificial  and  often  ill-marked  from 
one  another  as  they  are — namely  (1)  those 
of  the  invasion  stage  ;  (2)  those  of  the 
developed  disease ;  and  (3)  those  of  its  closing 
phases. 

1.  Stage  of  invasion. — Among  the  initial 
symptoms  of  tubercular  meningitis  may  be 
mentioned  obstinate  and  recurrent  vomiting, 
often  associated  with  constipation ;  coming 
on  frequently  after  a  period  of  previous 
malaise  ;  and  associated  with  fretfulness, 
slight  wasting,  indisposition  to  play,  and 
disturbed  sleep.  Soon  after,  or  simulta- 
neously, there  may  be  more  or  less  marked 
indications  of  cephalalgia.  Young  children 
who  cannot  speak  are  fretful  and  constantly 
cry  ;  they  often  also  put  their  hands  to  their 
head.  Such  children  start  and  cry  out  in 
their  sleep.  The  temperature  may  be  as  yet 
scarcely,  if  at  all,  elevated ;  or  there  may  be 
rigors  from  time  to  time,  with  temporary 
feverishness,  recurring  daily  about  the  same 
hour.  The  child  often  cries  out  when 
touched,  and  a  more  or  less  general  exalted 
sensibility  to  painful  impressions  seems  to 
exist. 

2.  Developed  disease.  —  In  the  second 
stage  any  feverishness  that  may  have  existed 
often  abates.  There  may  be  less  restless- 
ness, so  that  the  child  even  sleeps  more  than 
natural.  The  pupils  are  often  insensitive  to 
light,  and  unequal.  There  is  frequently  also 
some  slight  or  perhaps  marked  strabismus. 
The  pulse  is  apt  to  be  much  less  frequent 
than  natural  (56-70  per  minute  perhaps), 
and  decidedly  irregular.  The  hypersensi- 
tiveness  of  skin  may  have  disappeared,  but 
a  peculiar  vaso-motor  irritability  exists,  so 
that  when  the  nail  of  the  fore-finger  is  drawn 
once  across  the  skin  of  the  abdomen  or  other 
part,  a  deep  red  linear  mark  comes  out  slowly, 
and  persists  a  long  time.  This  so-called 
taclie  cirebrale,  whilst  also  met  with  in 
other  affections,  is,  as  Trousseau  rightly 
enough  insisted,  rarely  absent  in  tubercular 
meningitis.  Frequent  plaintive  cries  may 
be  uttered,  though  the  child  is  generally 
more  quiet  and  drowsy ;  it  is  apathetic  also 
in  regard  to  food,  not  asking  or  crymg  for  it, 
but  still  taking  it,  perhaps  well,  whenever  it 
is  administered.  Convulsions  may  occur 
during  this  stage,  or  weakness  of  one  or 
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more  limbs  may  be  noticed,  especially  where 
larger  tubercular  nodules  occur  in  certain 
regions  of  the  brain-substance.  Sometimes, 
however,  the  paralysis  is  of  a  shifting  and 
transitory  nature,  varying  in  degree  or  even 
in  situation  in  the  course  of  a  few  days. 

3.  Closing  phases. — In  the  closing  stages 
of  the  disease  the  drowsiness  may  gradually 
deepen  into  stupor  or  actual  coma ;  though 
in  conditions  short  of  the  latter  the  child 
may  still  more  or  less  frequently  utter  plain- 
tive cries.  The  pulse,  instead  of  being  less 
frequent  than  natural,  now  becomes  preter- 
naturally  frequent ;  whilst  the  respiration 
often  assumes  a  slow,  sighing,  and  markedly 
irregular  type.  The  face,  frequently  pale  and 
clammy,  flushes  at  times.  The  head  is  hot, 
and  the  temperature  generally  raised,  though 
often  not  more  than  to  100°,  and  rarely  be- 
yond 102°,  until  quite  to  the  close  of  the 
disease.  The  fontanelle  is  raised,  and  there 
may  be  unnatural  pulsation.  The  eyes,  when 
examined  with  the  ophthalmoscope,  may 
show  evidences  of  grey  granulations  in  the 
choroid,  and  perhaps  some  amount  of  optic 
neuritis.  The  pupils  may  be  unequal,  but 
are  generally  dilated  and  insensitive.  Occa- 
sionally the  writer  has  seen  a  rhythmical 
contraction  and  dilatation  go  on,  especially 
on  exposing  them  to  light.  In  this  stage, 
when  the  patient  is  sufficiently  conscious,  it 
may  be  found  that  sight  is  notably  impaired 
or  almost  lost. 

The  patient  may  take  the  food  which  is 
given,  up  to  the  last ;  though  at  other  times 
there  seems  to  be  an  actual  inability  to 
swallow  it,  even  when  it  is  placed  in  the 
mouth,  owing  to  partial  paralysis  of  the 
muscles  of  the  tongue  and  pharynx.  The 
abdomen  is  often  boat-shaped  and  retracted  ; 
and  an  obstinate  constipation  still  continues. 
Even  in  this  last  stage  of  the  disease  a  tem- 
porary and  delusive  lull  may  take  place ;  the 
child  may  seem  to  revive  a  little,  but  only 
too  soon  to  lapse  again  into  a  state  as  bad 
as  or  even  worse  than  before.  Frequent  and 
long- continued  convulsive  seizures  are  espe- 
cially apt  to  occur  during  this  stage  of  the 
disease  ;  and  death  may  take  place  during  or 
immediately  after  one  of  these  attacks.  At 
other  times  the  end  is  brought  about  more 
gradually,  through  progressing  failure  in  the 
heart's  action,  combined  with  disturbance  of 
respiration.  In  the  latter  class  of  cases  the 
temperature  may  gradually  fall,  during  the 
last  few  hours  before  death  takes  place,  to 
several  degrees  below  the  normal ;  though  in 
other  cases  of  tubercular  meningitis  there  is 
a  slow  and  steady  rise  of  temperature  up  to 
105°,  or  even  106°,  before  the  patient  expires. 

Diagnosis. — In  the  early  stages  the  dia- 
gnosis of  tubercular  meningitis  may  present 
extreme  difficulties.  We  must  wait,  before 
expressing  a  definite  opinion  in  one  of  these 
doubtful  cases,  till  the  patient  has  been  seen 
and  examined  two  or  three  times.    Tho  pre- 


monitory symptoms  and  those  of  the  first 
stage  are  often  far  from  distinctive.  They 
may,  it  is  true,  represent  the  beginning  of 
tubercular  meningitis,  but,  on  the  other  hand, 
they  may  also  represent  something  less 
serious — for  instance,  a  mere  failure  of  health 
from  various  causes,  complicated  by  dentition, 
by  some  gastro-intestinal  irritation,  or  per- 
haps the  commencing  outbreak  of  some  one 
or  other  of  the  specific  fevers.  Details  as  to 
the  child's  condition  during  the  last  two  or 
three  weeks,  comprising  the  order  of  evolu- 
tion of  the  several  symptoms,  may,  however, 
throw  some  important  light  upon  the  real 
nature  of  the  case  at  an  early  stage  of  the 
disease. 

A  contributory  cause  of  the  difficulties 
besetting  the  early  diagnosis  of  tubercular 
meningitis  is  to  be  found  in  the  fact  that 
acute  tuberculosis  is  itself  extremely  difficult 
to  recognise.  We  cannot,  therefore,  readily 
fall  back  upon  a  diagnosis  of  the  general  con- 
dition in  order  to  strengthen  our  diagnosis  of 
tubercular  meningitis.  As  a  matter  of  fact, 
it  is  just  the  reverse.  Of  all  the  local  mani- 
festations of  this  disease,  those  within  the 
head  produce  by  far  the  most  definite  set  of 
symptoms;  so  that  we  can  always  most 
safely  infer  the  probable  existence  of  acute 
tuberculosis  with  grey  granulations  through- 
out the  body,  from  the  presence  of  the  de- 
veloped symptoms  of  tubercular  meningitis. 
The  symptoms  produced  by  grey  granulations 
within  the  thorax  or  within  the  abdomen 
are  far  less  distinctive  or,  in  fact,  not  distinc- 
tive at  all.  The  existence  of  a  particular 
habit  or  build  of  body  in  cases  of  acute  tuber- 
culosis to  such  an  extent  as  to  make  it  pos- 
sible to  use  the  recognition  of  it  as  an  aid  to 
diagnosis  in  a  case  otherwise  obscure,  is 
practically  non-existent.  Our  notions  as  to 
the  existence  and  nature  of  a  tubercular 
habit  of  body  need  revision ;  it  must  not 
thoughtlessly  be  confounded  with  the  mere 
phthisical  habit  of  body  ;  and  it  seems  prob- 
able, from  modern  points  of  view,  that 
acute  tuberculosis  is  a  quasi- accidental 
disease,  occurring  at  times  in  individuals  of 
any  build  of  body  whatsoever — with  no  more 
limitations,  that  is,  than  may  exist  in  regard 
to  the  incidence  upon  persons  of  different 
bodily  types  of  one  of  the  common  acute 
specific  diseases. 

The  symptoms  of  the  established  disease 
are  therefore  alone  distinctive,  to  any  really 
trustworthy  extent,  of  the  existence  of  tuber- 
cular meningitis,  and  through  it  of  the  pre- 
sence of  its  general  underlying  condition. 
We  may  have  our  suspicions  before,  but  these 
can  only  transform  themselves  into  certain- 
ties as  the  disease  actually  develops,  and 
as  it  passes,  moreover,  into  the  incurable 
stage. 

At  this  phasis  of  the  disease  tho  alternative 
conditions  to  be  thought  of  are  in  the  main 
these — typhoid  fever  on  the  one  hand,  or 
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else  some  form  of  intracranial  disease  other 
than  tubercular  meningitis.  Here,  as  in 
almost  all  cases  of  brain-disease,  we  have  to 
look  not  to  any  one  or  two  signs  or  symptoms 
which  can  be  regarded  as  pathognomonic, 
but  rather  to  the  sum  total  of  symptomB,  and 
to  the  way  in  which  they  are  grouped.  "With 
the  possible  existence  of  some  or  all  of  the 
premonitory  and  initial  symptoms  already 
enumerated,  if  the  patient  becomes  more 
somnolent;  if  the  pulse  falls  much  below 
par  in  frequency,  and  is  at  the  same  time 
irregular;  if,  with  a  condition  of  fever  still 
existing,  the  child  does  not  constantly  crave 
for  drink  ;  and  especially  if  there  is  also  the 
combination  of  obstinate  constipation  and  a 
retracted  abdomen,  together  with  an  irregular 
and  suspirious  form  of  respiration — we  may 
feel  more  and  more  certain  that  we  have  not 
to  do  with  even  one  of  the  most  anomalous 
forms  of  typhoid  fever  associated  with  head- 
symptoms — nor,  indeed,  with  any  form  of 
intracranial  disease  other  than  tubercular 
meningitis.  An  examination  of  the  tempe- 
rature chart  may  considerably  aid  us  in  the 
same  direction,  and  so  also  may  a  micro- 
scopical examination  of  the  blood. 

Some  years  ago,  the  writer  made  observa- 
tions upon  this  latter  point,  tending  to  show 
that  in  tubercular  meningitis  there  are,  in  a 
large  proportion  of  the  cases,  distinctive 
alterations  in  the  blood — as  drawn  by  a 
needle-prick  from  the  tip  of  the  fore-finger 
and  examined  at  once  upon  an  ordinary 
microscope-slide — capable  of  affording  very 
material  aid  in  the  diagnosis  of  tubercular 
meningitis  from  typhoid  fever,  as  well  as 
from  other  brain-affections  (such  as  a  new- 
growth  implicating  the  pons  and  contiguous 
parts,  thrombosis  in  some  of  the  cranial 
sinuses,  or  perhaps  one  of  the  simple  forms 
of  meningitis).  The  characters  of  the  blood 
met  with  in  tubercular  meningitis  are  these  : 
The  white  corpuscles  are  decidedly  more 
numerous  than  natural,  and  speedily  (that  is, 
within  ten  to  fifteen  minutes  after  the  blood 
has  been  drawn)  show  signs  of  great  amoeboid 
activity,  by  the  development  of  vacuoles 
within  them,  and  of  numerous  projections 
from  their  outer  surface;  groups  of  proto- 
plasmic particles  of  various  sizes  are  also  to 
be  seen  interspersed  amongst  the  blood- 
corpuscles,  as  well  as  here  and  there  a  small 
pigment-granule  or  an  irregular  block  of  pig- 
ment of  reddish  or  reddish-black  colour. 
The  red  corpuscles  usually  run  together  into 
irregular  masses,  rather  than  into  definite 
rouleaux,  though  they  present  no  very  dis- 
tinctive changes.  This  increase  in  number 
with  exalted  amoeboid  activity  of  white  cor- 
puscles, in  conjunction  with  the  other  blood- 
characters  above-mentioned,  are  not  met 
<  with  in  typhoid  fever,  or  in  the  great  majo- 
rity, at  least,  of  other  cerebral  affections. 

For  the  diagnosis  of  tubercular  from  the 
fimple  form  of  meningitis,  see  Meninges, 


Cerebral,  Inflammation  of,  Simple  Idio- 
pathic. 

Prognosis. — Death  is  well-nigh  certain 
within  three  weeks,  or  at  most  a  month, 
from  the  date  of  the  invasion-symptoms  of 
tubercular  meningitis.  "When  the  disease 
has  arrived  at  a  stage  permitting  of  pretty 
certain  diagnosis,  hope  rather  than  rational 
expectation  may  still  hold  out  a  chance  of 
recovery.  Although  instances  of  this  have 
occurred,  they  are  of  extreme  rarity.  If  the 
course  of  the  disease  is  to  be  modified  by 
treatment,  it  must  be  during  those  early 
stages  when  we  are  capable  of  forming  only 
a  provisional  or  tentative  diagnosis.  In 
these  stages,  however,  some  good  observers 
have  hitherto  been  inclined  to  think  that 
under  judicious  treatment  the  development 
of  the  disease  may  be  arrested.  This  view 
may  quite  possibly,  and  even  probably,  be 
an  erroneous  one.  Proof  of  such  a  position, 
or  of  its  opposite,  is,  from  the  nature  of  the 
case,  impossible. 

Treatment. — From  what  has  just  been 
said,  it  will  be  seen  that  anything  like  cura- 
tive treatment  is  only  to  be  thought  of  in 
regard  to  the  early  or  premonitory  stage 
of  the  disease,  or  of  conditions  of  health  in- 
distinguishable therefrom.  Here  the  writer 
thinks  he  has  seen  decidedly  good  results 
from  one  to  six  grains  of  iodide  of  potassium, 
according  to  the  age  of  the  child,  adminis- 
tered three  times  a  day,  with  small  doses  of 
cod-liver  oil ;  at  the  same  time  attending  to 
the  state  of  the  bowels,  and  giving  suitable 
doses  of  bromide  of  potassium  at  night,  till 
the  restless  condition  with  disturbed  sleep 
has  passed  away. 

When  the  disease  definitely  declares  itself  or 
is  further  advanced,  we  may  perhaps  be  able  to 
diminish  pain  by  the  application  of  cold  to  the 
head ;  but  we  only  aggravate  the  sufferings  of 
the  patient  by  the  use  of  blisters,  tartar  emetic 
ointment,  or  other  irritating  applications,  such 
as  were  often  had  recourse  to  by  our  prede- 
cessors. Bromide  of  potassium  may  do  some- 
thing to  keep  convulsions  in  check,  though 
at  other  times  it  seems  to  be  quite  powerless, 
and  drugs  of  this  type  should  never  be  em- 
ployed in  later  stages  of  tubercular  meningitis, 
unless  there  is  some  strong  indication  for  their 
use.  Chloral  hydrate,  again,  is  probably  a 
dangerous  drug  for  a  patient,  the  action  of 
whose  heart  is  already  so  seriously  interfered 
with ;  though  chloroform  inhalations  may  be 
had  recourse  to  in  an  extreme  case  where 
persistent  convulsions  cannot  otherwise  be 
checked.  Beyond  this,  the  child  needs  the 
most  careful  nursing,  and  to  be  well  sup- 
ported with  strong  beef-tea  and  milk,  and 
occasionally  with  stimulants,  so  long  a,s  it  is 
capable  of  taking  food,  whilst  attention  is 
paid  to  the  bowels,  which  are  often  best 
relieved  by  means  of  enemata.  In  this  way, 
if  the  patient's  case  is  to  prove  ono  of  those 
rare  and  exceptional  instances  in  which  re- 
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covery  is  possible,  we  at  all  events  do  nothing 
to  thwart  the  course  of  natural  processes 
which  have  a  chance,  however  small,  of  ter- 
minating in  recovery. 

H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Hae- 
morrhage into. — Synon.  :  Fr.  Ajaoplexie 
Meningee;  Hemorrhagic  Meningee;  Ger. 
Hirnhautblutungen. 

Definition. — Effusion  of  blood  in  one  or 
other  of  the  following  situations  :  (1)  Between 
the  bone  and  the  dura  mater;  (2)  between 
the  dura  mater  and  the  arachnoid  (into  the 
so-called  '  arachnoid  sac  ') ;  or  (3)  beneath  the 
arachnoid  and  into  the  meshes  of  the  pia 
mater. 

^Etiology. — The  first  of  these  varieties  of 
meningeal  haemorrhage  has  an  almost  exclu- 
sively traumatic  origin;  being  a  result  of 
falls  or  blows  which  occasion  the  rupture  of 
one  of  the  meningeal  arteries,  lying  between 
the  bone  and  the  dura  mater.  Still,  caries  of 
the  bone  may  in  very  rare  cases  lead  to  such 
a  haemorrhage,  by  causing  erosion  of  one  of 
the  meningeal  arteries. 

The  other  two  varieties  are  not  so  distinctly 
separated  from  one  another,  since  a  haemor- 
rhage occurring  in  the  pia  mater,  if  large,  is 
very  apt  to  break  through  the  arachnoid,  and  i 
thus  lead  to  effusion  of  blood  into  the '  arach- 
noid sac ' ;  and  this  whether  the  primary 
effusion  has  been  the  result  of  a  traumatic 
injury,  or  is  a  sequela  of  some  general  or 
local  disease.  Effusion  into  the  arachnoid 
may  also  occur  as  a  result  of  rupture  of  some 
vessel  on  the  inner  surface  of  the  dura  mater ;  j 
this  being  probably  a  rare  consequence  of 
injury,  though  it  is  a  frequent  result  of  dis- 
ease in  this  situation  (pachymeningitis  in- 
terna). 

Effusions  of  blood  are  occasionally  found 
beneath  the  arachnoid  which  have  not  origi- 
nated there,  but  which  have  come  to  the  sur- 
face, by  laceration  of  brain-substance,  from 
some  intracerebral  haemorrhage ;  or  they 
may  have  been  caused  by  intraventricular 
haemorrhages,  finding  their  way  into  the 
fourth  ventricle,  and  thence  into  the  sub- 
arachnoid tissue  of  the  pons  and  cerebellum. 

In  very  young  children,  whose  vessels  are 
presumably  healthy,  bleeding  into  the  arach- 
noid may  occur  from  any  unusual  amount  of 
strain.  This  occasionally  takes  place  at  the 
time  of  birth,  especially  during  prolonged 
labours.  Imleed,  according  to  Cruveilhier, 
arachnoid  hemorrhage  is  the  cause  of  the 
death  of  about  one-third  of  those  infants  who 
die  almost  immediately  after  birth.  The 
extreme  frequency  of  these  htemorrhages  in 
infants  in  cases  in  which  the  labour  has 
been  difficult  or  protracted  has,  moreover, 
of  late  been  established  by  Dr.  Herbert 
Spencer.  A  little  later  on  in  life,  a  similar 
accident  may  occur  during  paroxysms  of 
whooping-cough,  or  during  other  apasmodio 
ii. 


respiratory  conditions,  in  which  the  return 
of  venous  blood  from  the  head  is  impeded. 
Later  still,  an  arachnoid  haemorrhage  not 
infrequently  follows  a  fall  or  blow  upon  the 
head,  or  it  may  result  from  the  rupture  of  an 
aneurysm  on  one  of  the  larger  vessels  about 
the  base  of  the  brain — especially  the  basilar 
or  one  of  the  middle  cerebrals.  Small  sub- 
arachnoid haemorrhages,  often  multiple,  are 
not  infrequently  produced  by  the  occurrence 
of  thrombosis  in  the  longitudinal  sinus.  They 
may  also  occur  in  persons  suffering  from 
scurvy  or  leucocythaemia.  Lastly,  they  may 
be  met  with  as  one  out  of  the  many  forms  of 
lesion  occurring  in  men  suffering  from  general 
paralysis  of  the  insane. 

Meningeal  haemorrhages  are  decidedly 
more  common  in  males  than  in  females — in 
the  proportion  of  about  three  to  one.  They 
do  not,  however,  like  cerebral  haemorrhages, 
occur  with  progressive  frequency  as  age  ad- 
vances, but  are  much  more  uniformly  dis- 
tributed through  the  different  decades  of  life. 

Anatomical  Characters. — When  death 
takes  place  soon  after  blood  has  been  effused 
into  the  arachnoid,  as  well  as  in  the  other 
situations,  it  is  found  in  an  easily  recognisable 
condition.  This  is  by  no  means  the  case, 
however,  after  the  lapse  of  many  months  or 
even  years ;  then,  in  the  case  of  small  hae- 
morrhages, we  may  meet  with  mere  yellowish 
or  rust-coloured  stains ;  whilst  where  they 
have  been  of  larger  size,  we  may  find  de- 
colorised cyst-like  bodies,  either  free  or  ad- 
herent— or  else  there  may  be  decolorised 
membranous  masses,  adhering  mostly  to  the 
parietal  arachnoid.  Where  the  size  of  the 
clot  has  been  large,  the  surface  of  the  brain 
is  more  or  less  pressed  upon,  so  that  some 
atrophy  of  its  substance  follows.  Many  of 
these  latter  points  are  well  exemplified  in  a 
case  recorded  by  Sir  Richard  Quain  in  the 
Path.  Trans.,  vol.  vi.  p.  8. 

Sometimes  the  layers  of  altered  blood  are 
neither  adherent  to  the  arachnoid,  nor  do 
they  lie  free  on  its  surface ;  they  may  be 
attached  to  the  surface  of  the  dura  mater,  or 
lie  between  new-growths  arising  from  its 
inner  layers,  and  thus  produce  a  condition 
which  often  goes  by  the  name  of  hematoma. 
Prolonged  discussions  have  taken  place  on 
the  question  whether  these  changes  are  re- 
sults of  a  primary  hemorrhage,  or  whether 
we  have  not  rather  to  do  with  a  pachy- 
meningitis in  terna  hemorrhagica,  where  an 
inflammation  is  the  first  event,  during  which 
effusion  of  blood  takes  place  into  the  inner- 
most layers  of  the  altered  and  inflamed 
membrane.  See  Meninges,  Cerebral, 
Htematoma  of. 

Symptoms. — The  symptoms  attendant  upon 
meningeal  haemorrhage  will  necessarily  vary 
a  great  deal  in  severity,  according  to  the 
amount  and  suddenness  of  the  effusion. 
These  symptoms  are,  moreover,  in  the  great 
majority  of  the  traumatic  cases  obscured 
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by  those  depending  upon  the  mere  shock  and 
concussion  of  the  brain,  whioh  the  original 
accident  or  blow  occasions. 

Where  subarachnoid  haemorrhages  occur 
in  the  course  of  thrombosis  of  the  longitudinal 
sinus,  no  distinctive  symptoms  are  as  a  rule 
produced  ;  and  those  of  the  primary  affection 
are  themselves  only  too  variable,  and  difficult 
of  recognition.  Again,  where  subarachnoid 
haemorrhages  occur  in  the  course  of  pur- 
pura, leucooythsemia,  or  allied  affections,  the 
amount  of  blood  effused  is  usually  too  small 
to  produce  definite  or  recognisable  symptoms. 
At  most,  the  abrupt  onset  of  pain  in  the  head, 
vertigo,  or  mental  confusion,  may  give  rise 
to  a  suspicion  that  such  an  event  has  oc- 
curred. 

Where  a  large  haemorrhage  takes  place 
beneath  and  into  the  arachnoid  sac,  over  one 
hemisphere,  or  over  both,  either  as  the  result 
of  a  fall  or  blow,  or  from  the  bursting  of  an 
aneurysm  on  one  of  the  large  arteries  at  the 
base  of  the  brain,  a  profound  coma  is  pro- 
duced which  may  prove  rapidly  fatal — that 
is,  in  the  course  of  a  few  minutes  or  a  few 
hours.  Where  the  amount  of  blood  effused 
is  less,  and  where  it  is  poured  out  more 
gradually  at  first,  there  may  be  premonitory 
symptoms,  in  the  form  of  eudden  headache, 
vertigo,  mental  confusion,  vomiting,  or  con- 
vulsions, rapidly  followed  by  unconsciousness. 
At  first  there  is  generally  complete  relaxation 
of  all  the  limbs ;  but  later— after  some  hours 
or  days — the  weakness  may  be  distinctly 
unilateral,  that  is,  of  hemiplegic  _  type- 
though  sometimes  with  very  slight  implica- 
tion of  the  face.  There  may  also  be  twitchings 
or  rigidity  of  the  liinbs  on  one  or  both  sides. 
On  recovery  of  consciousness  there  may  be 
no  distinct  loss  of  sensibility,  only  numbness, 
in  the  limbs ;  and  the  paralysis  may  after  a 
time  grow  less  up  to  a  certain  point,  or 
gradually  disappear. 

Diagnosis. — In  many  of  the  slighter  forms 
of  haemorrhage  into  the  cerebral  meninges 
diagnosis  is,  for  the  reasons  specified,  almost 
impossible. 

In  the  more  severe  cases  a  sudden  apo- 
plectic attack  is  produced,  agreeing  very 
closely  with  that  occasioned  by  some  of  the 
most  serious  forms  of  intracerebral  haemor- 
rhage. Causal  conditions,  especially  when 
they  have  been  traumatic,  together  with  the 
possible  youth  of  the  patient,  may  in  some 
cases  help  us  to  diagnose  a  large  arachnoid 
haemorrhage  from  a  copious  bleeding  into 
the  lateral  ventricles,  or  from  a  sudden 
haemorrhage  into  the  middle  of  the  pons 
Varolii;  though  it  should  be  borne  m  mind 
that  in  the  former  of  these  two  conditions 
the  pupils  are  almost  always  widely  dilated, 
whilst  in  the  latter  they  are  as  constantly 
contracted  and  insensitive ;  whereas  they  are 
likely,  so  far  as  the  writer's  observations 
have  gone,  to  be  in  a  more  intermediate 
condition  in  arachnoid  haemorrhage. 


Prognosis. — In  the  case  of  arachnoid 
haemorrhages,  whether  large  or  of  only 
moderate  volume,  should  the  patient  survive 
the  first  effects  of  the  effusion  (and,  it  may 
be,  of  the  injury  which  caused  it),  danger  to 
life  is  no  longer  to  be  feared.  The  only  ques- 
tion then  is  as  to  the  amount  of  paralysis, 
mental  impairment,  or  of  irritability  with 
cephalalgia,  which  may  remain ;  or  whether 
or  not  a  tendency  to  convulsions  may  be  set 
up,  as  a  consequence  of  the  original  injury 
and  lesion. 

Treatment. — The  treatment  of  a  case  of 
meningeal  haemorrhage  does  not  differ  from 
that  appropriate  for  cerebral  haemorrhage. 
Perfect  rest  in  the  recumbent  position,  with 
the  head  slightly  raised,  is  essential.  Cold 
to  the  head  may  be  conjoined  with  hot  appli- 
cations and  mustard  plasters  to  the  lower 
extremities.  For  other  indications  and  de- 
tails of  treatment  we  must  be  guided  by  the 
varying  conditions  of  the  patient.  In  some 
cases  (especially  where  the  haemorrhage  has 
been  between  the  dura  mater  and  the  bone) 
the  aid  of  the  surgeon  has  been  sought,  who, 
by  trephining  and  giving  exit  to  much  of  the 
extravasated  blood,  has  either  cured  or 
greatly  mitigated  the  condition  of  the  patient. 
During  convalescence,  in  the  more  favour- 
able cases,  we  must  pay  great  attention  to 
the  general  health,  and  above  all  protect  the 
patient  from  overwork  or  excitement  of  any 
kind.  H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Hema- 
toma of. — Synon.  :  Pachymeningitis  In- 
terna Hcemorrhagica ;  Fr.  Pachymeningite  ; 
Ger.  Pachymeningitis. 

Definition. — Inflammation  of  the  inner 
surface  of  the  dura  mater,  attended  with  the 
formation  of  a  membranous  vascular  tissue, 
into  which  haemorrhage  takes  place. 

^Etiology. — This  affection  is  met  with  at 
all  ages,  but  is  most  common  in  advanced 
life  and  early  childhood.  Males  are  said  to 
suffer  more  frequently  than  females.  It  is 
rarely  primary ;  most  of  the  recorded  cases 
have  followed,  at  some  interval,  an  injury, 
or  occurred  in  the  subjects  of  insanity  or 
chronic  alcoholism.  Other  cases  have  ap- 
peared consequent  on  acute  rheumatism  and 
other  pyrexial  affections,  especially  pneu- 
monia and  small -pox. 

Anatomical  Characters. — According  to 
Virchow,  in  the  early  stage,  before  haemor- 
rhage has  taken  place,  a  delicate  reticulated 
membrane  exists  on  the  inner  surface  of  the 
dura  mater  in  one  or  many  layers— even  as 
many  as  twenty.  It  varies  in  consistence 
according  to  its  age.  The  colour  is  usually 
reddish,  from  the  number  of  new-formed 
vessels ;  but  it  is  often  rust-coloured  irom 
degenerated  blood  extravasated  in  minute 
quantity.  The  position  of  the  membrane  is 
always  over  the  convexity,  commonly  near 
the  middle  line  ;  and  it  is  often  symmetrical 


MENINGES,  CEREBRAL,  HEMATOMA  OF;  AND  NEW-GROWTHS  IN  51 


on  the  two  sides.  In  the  second  stage,  that 
of  haemorrhage,  blood  in  considerable  quan- 
tity is  effused  between  the  layers  in  one  or 
several  places,  and  may  extend  as  far  as  the 
limits  of  the  false  membrane,  thus  constitut- 
ing one  or  more  simple  or  loculated  cysts. 
These  cysts  are,  of  course,  adherent  externally 
to  the  dura  mater,  and  internally  rest  on  the 
arachnoid  membrane  and  convolutions,  which 
they  compress  and  even  depress.  Their  con- 
tents are  blood  —  liquid,  coagulated,  or  in 
every  stage  of  degeneration.  Ultimately 
only  coloured  serosity  may  remain.  The 
thin  delicate  wall  of  the  cyst  was  formerly 
regarded  as  organised  fibrin  from  a  blood- 
clot,  or  as  the  separated  parietal  layer  of  the 
arachnoid;  and  some  pathologists  are  still 
of  opinion  that  the  haemorrhage  precedes  the 
formation  of  the  membrane.  See  Meninges, 
Cerebral,  Haemorrhage  into. 

Symptoms. — Two  periods  may  often  be  re- 
cognised, corresponding  to  the  anatomical 
stages  of  haematoma  of  the  dura  mater  just 
described.  In  the  first,  circumscribed  head- 
ache is  the  chief  symptom,  often  felt  at  the 
vertex.  It  may  be  associated  with  giddiness, 
uncertainty  of  movement,  lowered  mental 
power,  and  contraction  of  pupils.  In  children, 
in  whom  the  whole  disease  commonly  lasts 
only  a  few  days,  there  is  often  fever.  In 
adults  this  stage  may  last  for  weeks  or 
months.  The  second  stage,  that  of  blood- 
effusion,  is  attended  by  an  increase  of  the 
mental  dulness  to  distinct  somnolence,  at 
first  intermitting,  but  deepening  to  actual 
coma  with  a  rapidity  that  depends  on  the 
rapidity  of  effusion.  The  pupils  continue 
contracted,  but  that  on  the  side  of  the  mis- 
chief may  become  the  smaller.  Hemiplegic 
paralysis  or  contraction  may  occur  when  the 
haematoma  is  unilateral.  In  children  con- 
vulsions are  common.  The  duration  of  this 
stage  in  the  adult  may  be  weeks  or  months ; 
and  death  occurs  in  coma.  In  children  it 
usually  lasts  only  a  few  days. 

Diagnosis. — The  diagnosis  of  haematoma 
of  the  dura  mater  is  often  difficult,  and  de- 
pends on  the  slow  onset  of  coma  after  a 
period  of  headache,  without  symptoms  to  in- 
dicate a  localised  lesion  of  the  brain.  In  the 
child  the  disease  may  be  mistaken  for  tuber- 
cular meningitis,  bnt  the  course  of  infantile 
hematoma  is  usually  more  rapid,  vomiting 
is  rare,  and  muscular  contractions  and  con- 
vulsions are  common. 

Prognosis.— The  prognosis  is  very  un- 
favourable, but  not  absolutely  fatal  in  the 
adult ;  in  several  cases  in  which  the  symp- 
toms of  hematoma  have  been  present,  re- 
covery has  taken  place.  In  children  there  is 
little  hope. 

Treatment.  —  In  the  child  one  or  two 
leeches  may  be  applied  behind  the  ears  ;  and 
cold  to  the  head,  and  couDter-irritation  to 
the  skin  of  the  neck  and  limbs,  are  likely  to 
be  useful. 


In  the  adult,  if  by  rest,  cold  to  the  head, 
and  counter-irritation  the  effusion  can  be 
arrested,  absorption  of  the  blood  will  slowly 
take  place ;  and  this  may  be  furthered  by 
moderate  purgation,  by  diuresis,  as  well  as, 
perhaps,  by  the  administration  of  mercury 
or  iodide  of  potassium.      W.  R.  Gowers. 

MENINGES,  CEREBRAL,  New- 
Growths  and  Adventitious  Products 

in. — The  clinical  aspects  of  the  several 
pathological  conditions  composing  the  set  of 
changes  included  under  these  heads  are  com- 
parativelymeagre  andill-defined,  as  compared 
with  what  we  know  of  them  pathologically. 
For  this  various  reasons  exist,  some  of  which 
will  now  be  indicated. 

Symptoms  and  Diagnosis. — Litraeranial 
new-growths  or  adventitious  products  are,  as 
a  class,  accompanied  by  the  most  diverse 
sets  of  symptoms.  The  new-growths  or  pro- 
ducts vary  in  different  cases  within  very  wide 
limits,  from  the  point  of  view  of  the  sudden- 
ness of  their  onset  or  increase,  as  well  as  of 
their  actual  bulk  or  number,  and  also  as  re- 
gards the  particular  intracranial  region  or 
regions  which  they  implicate.  We  may 
therefore  in  some  measure  understand  how 
it  happens  that  some  growths  or  products 
may  be  unaccompanied  by  appreciable  symp- 
toms during  life  ;  that  others  may  be  as- 
sociated only  with  vague  symptoms  of  a 
general  order,  denoting  the  existence  of  some 
kind  of  intracranial  mischief;  whilst,  on  the 
other  hand,  some  may  be  associated  with 
such  comparatively  definite  groups  of  symp- 
toms as  to  make  it  reasonably  easy  to  arrive 
at  a  pretty  certain  diagnosis,  both  as  to  the 
situation  and  as  to  the  nature  of  the  intra- 
cranial growth  or  morbid  product. 

But,  it  may  be  said,  why  use  the  broader 
term  '  intracranial '  when  we  are  here  only 
concerned  with  morbid  conditions  of  the 
meninges  ?  This  brings  us  to  the  last  source 
of  variation  above  referred  to,  namely,  that 
dependent  upon  differences  in  locality. 
But,  great  as  this  cause  of  variation  is,  it 
must  be  clearly  understood  that  it  is  for  the 
most  part  impossible  to  distinguish  clinically 
between  mere  meningeal  new-growths  or 

I  products,  and  those  which  arise  from  or 

;  within  related  portions  of  the  encephalon. 
The  reasons  for  our  impotency  in  this  direc- 

j  tion  are  also  not  difficult  to  find.  First,  we 
may  cite  the  general  one,  of  the  frequent 

j  vagueness  or  even  absence  of  any  appreci- 
able symptoms  attendant  upon  intracranial 
growths  or  products,  whether  they  be  of 
meningeal  or  of  intracerebral  origin ;  and, 

j  secondly,   the  more   special   reason,  that 

!  growths  starting  from  tho  meninges  will  often 
press  upon  and  implicate  the  surface  of  the 
brain  in  different  regions,  in  much  the  same 

|  manner  as  if  they  sprang  from  the  surface  of 
the  brain  itself  in  such  regions.  And,  thirdly, 
there  is  the  further  consideration  that  intra- 

e  2 
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cranial  growths  or  products  are  frequently 
multiple  m  the  same  individual,  and  then 
may  partly  spring  from  the  meninges,  and 
partly  from  the  substance  of  the  brain  itself. 

For  these  various  reasons  it  happens  that 
if  the  diagnosis  of  a  purely  meningeal  new- 
growth  or  adventitious  product  could  ever  be 
arrived  at,  it  would  have  to  be  effected 
through  the  medium  of  a  previous  patho- 
logical diagnosis.  But  how  limited  are  the 
possibilities  in  this  direction  maybe  gathered 
from  the  following  considerations.  Certain 
personal  or  family  characteristics  presented 
by  a  patient  may  make  it  highly  probable 
that  syphilitic  intracranial  disease,  or  that 
scrofulous  intracranial  growths  exist.  Still 
more  rarely  the  signs  and  symptoms  may 
indicate  that  cancerous  intracranial  growths, 
or  that  growths  similar  to  some  multiple 
tumours  already  existing  in  other  parts  of  the 
body,  may  be  the  causes  also  of  coexisting 
head-symptoms.  Yet  these  are  almost  the 
only  cases  in  which  it  may  be  possible  for  us 
to  arrive  at  anything  like  a  positive  diagnosis 
as  to  the  nature  of  a  supposed  intracranial 
growth  or  product.  And  of  these  the  first 
only,  namely,  syphilitic  disease,  could  with 
any  degree  of  certainty  be  diagnosed  as  a 
change  limited  to  the  meninges  ;  the  others 
would  be  just  as  likely  to  take  origin  within 
the  cerebral  substance  as  from  the  meninges. 

For  these  reasons  no  good  purpose  would 
be  attained  by  entering  at  length  into  the 
groups  of  symptoms  that  may  be  produced 
by  meningeal  growths  or  adventitious  pro- 
ducts. They  are  apt  closely  to  resemble 
some  of  those  coexisting  with  growths  within 
the  brain.  See  Brain,  Tumours  and  New- 
Growths  of. 

Anatomical  Characters. — It  will  suffice 
to  indicate  briefly  the  nature  of  the  morbid 
changes  which  are  included  in  this  article. 

A.  TSew  -  Growths.  —  (a)  Syphilitic 
growths  or  thickenings  of  the  meninges. — 
These  products  are  met  with  principally  in 
the  form  of  yellowish  lymph-like  masses, 
connecting  the  dura  mater  with  the  arachnoid, 
and  this,  along  with  the  pia  mater,  to  the 
surface  of  the  cerebral  hemispheres  in  some 
region  (often  the  parietal),  of  irregular  area 
and  variable  extent.  This  yellow  '  gumma- 
tous '  material  probably  takes  its  origin,  for 
the  most  part,  in  or  on  the  surface  of  the  dura 
mater,  while  it  may  extend  inwardly  so  as  to 
infiltrate  or  press  upon  the  surface  of  the 
brain,  and  also  outwardly  so  as  to  cause 
erosion  of  the  cranial  bones.  The  mem- 
branes around  may  be  thickened,  or  more  or 
less  obviously  inflamed.  This  form  of  disease 
does  not  occur  in  congenital  syphilis  ;  when 
it  exists,  therefore,  it  is  invariably  met  with 
in  persons  beyond  the  age  of  puberty.  Simi- 
lar growths  taking  origin  completely  within 
the  brain-substance  are  extremely  rare. 

(b)  Scrofulous  tumours.— These  are  now 
mostly  spoken  of  as  'tubercular'  growths. 


They,  unlike  the  last,  are  much  more  fre- 
quently met  with  in  children  than  in  adults, 
and  especially  in  young  children  between  the 
ages  of  two  and  seven  years.  They  are  yel- 
lowish nodular  masses,  varying  in  size  from 
that  of  a  small  pea  to  a  walnut.  While  some 
of  them  may  obviously  spring  from  the  pia 
mater,  others  (and  this  much  more  fre- 
quently) are  met  with  within  the  substance 
of  some  portion  of  the  cerebrum  or  cerebel- 
lum. As  in  the  last  case,  these  growths  are 
presumed  to  be  dependent  upon  the  existence 
of  a  special  constitutional  state — one  which 
carries  with  it  proclivities  to  certain  kinds  of 
tissue  overgrowth. 

(c)  Cancer.  —  Cancer  not  infrequently 
affects  the  dura  mater,  whence  it  may  extend 
outwards  or  inwards,  and  thus  implicate 
other  parts  secondarily — either  eroding  and 
perforating  the  bone,  or  greatly  depressing 
or  infiltrating  the  surface  of  the  brain  as  it 
grows  inwards.  Although  more  frequent  in 
the  second  half  of  life,  meningeal  cancer  may 
occur  also  in  youth,  or  even  in  childhood. 

(d)  Other  growths. — Other  growths  of  less 
frequent  occurrence,  and  therefore  of  less 
importance,  also  start  from  the  meninges. 
We  may  have  the  following :  sarcomata ; 
fibromata  ;  fibro-enchondromata  ;  steato- 
matous  or  cholesteatomatous  growths  ;  and 
structureless  or  wax-like  tumours,  having 
the  so-called  '  amyloid  '  reaction.  Such 
tumours  as  these  may  give  rise  to  more  or 
less  definite  head-symptoms  during  life. 
They  spring,  for  the  most  part,  from  the 
dura  mater  rather  than  from  the  arachnoid. 

Other  smaller,  and  mostly  rare,  growths 
may  be  met  with  quite  unexpectedly  after 
death,  because  of  their  occurrence  in  the 
form  of  flat  plates,  which  do  not  interfere  by 
pressure  or  otherwise  with  the  subjacent 
cerebral  substance,  and  therefore  give  rise  to 
no  obvious  symptoms.  They  are  :  osteo- 
mata,  which  occur  either  in  the  falx,  in  the 
walls  of  the  lateral  sinuses,  or  much  more 
rarely  in  the  substance  of  the  arachnoid,  in 
the  form  of  osseous  plaques ;  and  calcareous 
depositions  (belonging,  perhaps,  more  strictly 
to  the  next  than  to  this  section),  which  vary 
in  size  from  a  mustard  seed  to  a  small  nut, 
and  which  may  be  found  in  or  beneath  the 
arachnoid,  or  also  on  the  inner  surface  of  the 
dura  mater.  Sometimes  a  number  of  such 
minute  concretions  may  be  met  with  in  con- 
nexion with  the  pia  mater  or  arachnoid 
(especially  when  these  membranes  are 
thickened  or  otherwise  diseased),  in  the  form 
of  minute  granules  closely  resembling  the 
so-called  '  brain  sand,'  each  of  which  may 
present  traces  of  several  concentric  layers. 

B.  Adventitious  Products.— (a)  Para- 
sites.—These  may  be  of  two  kinds,  both  of 
them  being  larval  states  of  tape-worms. 

Cysticerci  are  larval  conditions  of  tmnia 
solium,  having  the  form  of  small  bladders, 
which  vary  in  size  from  that  of  a  pea  to  a 
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horse-bean.  They  often  exist  in  large  num- 
bers in  the  meninges  and  within  the  brain  of 
the  same  individual,  and  are  very  rarely  soli- 
tary. As  many  as  one  hundred  maybe  found 
within  the  cranium ;  and  when  they  are  thus 
numerous,  many  of  them  will  almost  cer- 
tainly be  met  with  in  the  pia  mater,  merely 
pressing  upon  and  slightly  indenting  the  sur- 
face of  the  convolutions,  though  others  will 
be  situated  within  the  substance  of  both 
cerebral  and  cerebellar  convolutions.  They 
are  not  confined  to  persons  of  any  particular 
age  or  either  sex,  though  they  occur  rather 
more  frequently  in  those  representing  the 
second  than  the  first  half  of  life.  Infection 
is  brought  about  by  unclean  habits  in  those 
who  are  affected  with  either  of  the  two  com- 
mon forms  of  tape-worm,  or  occasionally  by 
ripe  proglottides  getting  into  the  stomachs 
of  such  persons  during  acts  of  vomiting.  In 
such  a  case  the  contained  ova  would  be 
liberated,  and  the  embryos  developed  there- 
from disseminated  through  the  body  of  the 
host.    See  Entozoa. 

Hydatids  which  are  met  with  in  the 
brain  are  always  barren  cysts  (acephalo- 
cysts),  and  the  outer  enclosing  membrane  is 
generally  very  thin.  They  are  usually  soli- 
tary ;  may  vary  in  size  from  that  of  a  marble 
up  to  a  large  orange ;  are  rare  even  in  the 
brain-substance,  and  still  more  rare  in  the 
pia  mater.  Sometimes  two,  three,  or  more 
hydatid  cysts  exist  within  the  cranium  of 
the  same  individual,  but  they  are  then  usually 
of  small  size.  Davaine  refers  to  an  instance 
in  which  many  hydatids  were  found  in  the 
meninges  and  at  the  surface  of  the  brain,  as 
well  as  within  its  substance.  Out  of  twenty- 
four  recorded  cases,  in  which  the  age  was 
stated,  the  writer  has  found  that  no  less  than 
eighteen  of  them  were  persons  between  the 
ages  of  ten  and  thirty  years,  three  of  the  re- 
mainder being  above  and  three  below  these 
extremes.  Infection  may  well  be  brought 
about  by  means  of  the  dog's  tongue,  which 
is  at  times  only  too  quickly  transferred  from 
parts  liable  to  be  contaminated  by  ova  of  its 
own  tape-worms,  to  the  hands  or  even  the 
hps  of  his  master  or  mistress.  Besides  this 
moTe  direct  method,  the  ova  of  the  tenia 
echinococcus  voided  by  the  dog  may  be 
blown  about,  or  otherwise  get  by  accidental 
means  into  water  or  food  taken  by  man. 
See  Entozoa. 

(b)  Aneurysms. — These,  situated  either  on 
OB6  of  the  vessels  composing  the  circle  of 
"Willis,  or  on  some  one  or  more  of  its  primary 
branches,  may  vary  in  size  from  a  small  pea 
to  that  of  a  walnut.  Those  of  the  larger 
sizes,  which  are  usually  single,  may  give 
rise  to  distinct  head-symptoms  ;  but  at  other 
times,  and  especially  when  the  aneurysm  is 
very  small,  there  may  have  been  no  reaBon 
t«  suspect  its  existence,  or  that  of  any  other 
intracranial  disease,  till  perhaps  the  rupture 
of  such  an  aneurysm  may  lead  to  the  super- 


vention of  serious  symptoms,  speedily  ter- 
minating in  death.  These  aneurysms  may 
occur,  possibly  as  a  sequence  of  a  previous 
embolism  (Church),  even  in  early  youth  as 
well  as  in  adult  age. 

(c)  Thrombi  in  the  cerebral  sinuses. — The 
process  of  thrombosis  is  known  principally 
as  it  occurs  in  three  of  the  sinuses  contained 
within  the  cerebral  meninges,  namely,  in 
the  longitudinal  sinus,  or  in  one  or  other  of 
the  two  lateral  sinuses. 

(1)  The  formation  of  a  thrombus  in  the 
longitud/imal  sinus  is  usually  &  primary  phe- 
nomenon, dependent  in  the  main  upon  the 
operation  of  general  causes,  such  as  some 
alteration  in  the  quality  of  the  blood,  com- 
bined with  slow,  feeble,  and  irregular  action 
of  the  heart.  The  operation  of  these  causes 
has,  however,  been  known  to  have  been 
favoured  in  certain  cases  by  local  conditions, 
such  as  the  great  development  of  Pacchionian 
bodies,  and  their  projection  into  the  sinus — 

(  an  event  most  likely  to  occur  in  elderly  per- 
sons. Thrombosis  of  the  longitudinal  sinus 
may,  however,  be  met  with  also  in  the  early 
as  well  as  in  the  middle  periods  of  life.  The 

!  original  thrombus  frequently  prolongs  itself 
through  the  straight  sinus  to  the  torcular 
Herophili,  and  thence  on  either  side  into 
the  lateral  sinuses.  And  in  this  latter  class 
of  cases  ventricular  effusions  and  superficial 
cerebral  softenings  are  apt  to  be  associated 
with  the  thrombosis.  The  softenings  are  of 
a  peculiar  and  characteristic  kind,  consisting 
generally  of  a  number  of  small  red  patches, 
occupying  principally  the  grey  matter  od 
each  side  of  the  upper  surface  of  the  brain. 
Occasionally  softening  of  a  portion  of  brain 
of  considerable  extent  has  been  produced. 
Besides  the  ventricular  effusion,  there  may 
also  be  an  excess  of  serum  beneath  the 
arachnoid,  or  more  rarely  small  effusions 
of  blood  in  these  situations,  together  with 
minute  patches  of  haemorrhage  in  the  con- 
volutional  grey  matter,  such  as  have  been 
described  by  Cruveilhier  under  the  name  of 
apoplexie  capillavre.  The  actual  combina- 
tion of  these  conditions  will  depend  upon  the 
seat  of  the  obstruction,  the '  rapidity  with 

\  which  it  is  brought  aboiit,  and  the  existence 
or  not  of  marked  pathological  conditions  of 
the  vessels  generally.  The  variation  in  the 
symptomatology  of  this  affection  in  different 
cases  is,  therefore,  also  extreme  ;  the  symp- 
toms are  sometimes  of  an  excessively  gravo 
order,  and  sometimes  almost  nil.  Strange 
as  it  may  seem,  Dr.  Gee  says:  'I  have 
known  a  decolorised  softening  thrombus  to 
occupy  the  whole  bore  of  the  upper  longi- 
tudinal sinus,  to  bo  attended  by  large  sub- 
arachnoid haemorrhages,  and  to  have  caused 
no  symptoms  during  life' 

(2)  Just  as  frequent,  however,  as  the  event 
above  referred  to,  is  the  formation  of  a 
thrombus  in  ono  or  other  of  the  lateral 
sinuses;  only  then  the  process  is  almost 
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invariably  secondary  to  inflammation  of  the 
scalp  or  cranial  bones,  whether  induced  by 
traumatic  conditions  or  by  disease.  Caries 
of  the  cranial  bones  is  the  principal  pre- 
disposing condition  ;  indeed,  in  three-fourths 
of  the  recorded  cases  the  temporal  bone  was 
the  part  affected,  and  that  as  a  result  of  in- 
ternal otitis.  In  these  cases  there  is  often 
evidence  of  a  more  or  less  circumscribed  in- 
flammation of  the  meninges,  but  cerebral 
softenings  and  subarachnoid  extravasations 
of  blood  rarely  occur.  This,  according  to 
von  Dusch,  is  explicable  by  the  fact  that  in 
such  cases  the  thrombosis  starts  from  the 
veins  in  conmnmication  with  the  inflamed 
spot,  and  reaches  the  lateral  sinus  only  after 
the  collateral  circulation  has  had  time  to 
establish  itself;  instead  of  forming  primarily 
in  the  sinus,  and  before  a  collateral  circula- 
tion has  been  set  up. 

(d!)  Serum. — This  fluid  may  be  met  with 
in  excess  in  two  situations.    It  occurs  (1) 
beneath  the  arachnoid,  in  cases  in  which  one 
or  both  cerebral  hemispheres  have  become 
wasted  or  atrophied.    After  fifty  or  sixty 
years  of  age,  therefore,  it  is  common  to  find 
an  excess   of  subarachnoid  serum.  This 
fluid  transudes  from  the  vessels  as  pressure 
outside  them  diminishes,  owing  to  brain- 
atrophy.    It  is  absurd  to  suppose  that  it  has 
any  other,  or  at  least  any  important,  patho- 
logical significance.    To  speak,  as  some  do, 
of  1  serous  apoplexy '  as  a  cause  of  death, 
when  no  very  obvious  reason  for  the  death 
can  by  such  persons  be  assigned,  is  a  mis- 
chievous assumption  of  knowledge  where  a 
confession  of  ignorance  would  be  better. 
But  serum  is  sometimes  found  in  excess 
(2)  ivithin  the  cavity  of  the  arachnoid,  when 
it    constitutes   the   condition  occasionally 
spoken  of  as  'external  hydrocephalus.'  It 
seems  probable  that  the  majority  of  such 
cases  are  instances  in  which  the  fluid  of  an 
ordinary  internal  hydrocephalus  has,  at  some 
period  before  or  after  death,  in  part  escaped 
from  the  ventricles  into  the  cavity  of  the 
arachnoid  (see  Hydrocephalus,  Chronic). 
Still,  there  may  be  a  narrow  margin  of  cases 
not  capable  of  being  thus  accounted  for,  in 
which  the  cause  of  the  presence  of  fluid  in 
this  situation  is  very  uncertain,  when  it  is 
not,  as  it  may  sometimes  be,  an  appanage  of 
meningeal  inflammation. 

Prognosis. — Some  of  the  smaller  and  more 
slowly  growing  tumours  may  give  rise  to  no 
very  obvious  symptoms  during  life,  and  may 
not  appreciably  tend  to  shorten  its  duration. 
Again,  the  accumulation  of  serum  beneath 
the  arachnoid  is  only  a  non- disturbing  effect 
of  other  causes. 

The  case  is,  however,  of  much  graver  im- 
port where  we  have  to  do  with  syphilitic, 
scrofulous,  cancerous,  or  other  growths 
having  a  tendency  to  more  or  less  rapid 
increase ;  also  where  the  patient  is  suffering 
from  the  existence  of  intracranial  cysticerci 


or  hydatids,  or  from  the  occurrence  of  throm- 
bosis in  the  longitudinal  or  lateral  sinuses. 
In  all  such  instances  we  may,  for  the  most 
part,  look  for  a  steady  increase  in  the  gravity 
of  the  patient's  symptoms,  and  (except  in  the 
case  of  the  first  kind  of  growth  under  the 
influence  of  proper  treatment)  for  death  at 
no  very  distant  date. 

Treatment. — -Drug  treatment  can  be  looked 
forward  to  as  curative,  or  nearly  so,  in  only 
one  of  these  various  maladies,  namely,  in 
that  of  syphilitic  origin — hence  the  great  im- 
portance of  a  correct  diagnosis  where  this 
condition  is  present.  In  a  large  number  of 
cases,  symptoms  of  the  gravest  character, 
associated,  it  may  be,  with  paralysis,  stupor, 
severe  convulsions,  excruciating  cephalalgia, 
and  even  incipient  insanity,  one  or  more, 
or  all,  will,  when  really  of  syphilitic  origin, 
yield  in  a  truly  marvellous  manner  to  the 
continued  and  steady  use  of  iodide  of  potas- 
sium in  doses  of  eight  grains,  gradually  raised 
to  twenty  or  thirty  grains,  three  times  a  day, 
especially  when  given  in  combination  with 
^5  to  &  of  a  grain  of  bichloride  of  mercury. 

Cod-liver  oil,  with  steel  wine  or  the  syrup 
of  phosphate  of  iron,  together  with  good 
food,  quietude,  and  fresh  air,  may  also  do 
something  to  retard  or  even  stop  the  growth 
of  scrofulous  tumours  in  sickly  children. 

Beyond  this,  in  the  class  of  cases  which 
we  have  just  been  considering,  medicinal 
treatment  can  be  merely  palliative.  We 
must  strive  to  relieve  headache  and  secure 
better  sleep ;  to  mitigate  the  severity  of  con- 
vulsive attacks ;  or,  if  possible,  to  lessen  the 
marked  tendency  to  vomiting  which  may 
exist.  Mental  dulness  and  stupor,  in  such 
cases,  are  mostly  beyond  the  reach  of  relief 
from  therapeutics;  though  restlessness  and 
irritability  may  perhaps  be  mitigated,  by  the 
administration  of  remedies  suitable  for  the 
relief  of  pain,  and  for  the  encouragement  of 

In  certain  cases  of  meningeal  tumour,  as 
in  tumours  which  involve  the  cortex  of  the 
brain  (and  especially  in  both  kinds  of  growth 
when  they  are  in  relation  with  the  '  excitable 
area,'  and  therefore  capable  of  being  accu- 
rately localised),  the  question  of  the  propriety 
or  not  of  a  surgical  operation  for  its  removal 
should  be  entertained.  In  some  mstances 
such  a  procedure  holds  out  the  only  definite 
chance  of  curing  or  notably  relieving  the 
patient.  H.  Charlton  Bastian. 

MENINGES,  SPINAL,  Diseases  of. 
The  following  conditions  of  the  spinal  men- 
inges have  to  be  considered : — 

1.  Inflammation  of  several  varieties. 

2.  Hemorrhage. 

3.  New-growths  and  Adventitious  pro- 

^^Malformations.    See  Spina  Bifida. 

Inflammation  affects  the  spinal  meninges 
in  several  different  forms,  though  they  are 
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divisible  into  two  main  categories.  Thus  we 
may  have :  (a)  Inflammation  of  the  spinal 
meninges  of  traumatic  or  secondary  origin ; 
and  affecting  either  the  dura  mater  {spinal 
pachymeningitis) ;  or  the  arachnoid  mem- 
brane (spinal  arachnitis),  (b)  Inflammation 
of  the  spinal  meninges  of  a  simple  idio- 
pathic, or  of  a  tubercular  nature,  and  both 
affecting  the  pia  mater  (spinal  leptomenin- 
gitis). 

These  different  forms  of  spinal  meningitis, 
whether  existing  alone  or  in  association 
with  a  similar  inflammation  of  the  cerebral 
meninges,  occur  as  acute  diseases.  Occa- 
sionally, where  sach  diseases  do  not  ter- 
minate fatally,  they  may  lapse  into  a  sub- 
acute or  chronic  condition,  and  thus  persist 
for  a  considerable  time.  In  association  with 
new-growths  or  with  adventitious  products 
in  the  meninges,  there  may  also  arise  a  sub- 
acute or  chronic  localised  inflammation  of 
these  membranes;  but  of  chronic  spinal 
meningitis  beginning  idiopathically  as  such, 
and  pursuing  a  course  chronic  from  the  first, 
our  knowledge  is  at  present  extremely  slight. 
Chronic  thickenings  of  the  spinal  membranes 
are,  it  is  true,  met  with  from  time  to  time 
post  mortem,  which  are  by  some  deemed  to 
have  had  an  inflammatory  origin  indepen- 
dently of  any  acute  attack.  But  as  in  other 
situations,  so  here,  considerable  thickenings 
of  these  serous  membranes  may  be  met  with 
as  a  result  of  degenerative  rather  than  of 
inflammatory  changes;  and  such  conditions 
may  give  rise  to  no  very  appreciable  symp- 
toms during  life  till,  as  a  sequence  of  their 
thickening  and  undue  adhesion  to  the  surface 
of  the  spinal  cord,  a  superficial  or  annular 
form  of  sclerosis  becomes  established  in  this 
organ,  either  limited  in  site  or  irregularly  de- 
veloped in  different  regions. 

H.  Charlton  Bastian. 

MENINGES,  SPINAL,  Inflamma- 
tion of,  Traumatic  and  Secondary. — 
^Etiology. — In  the  case  of  the  cerebral 
meninges,  inflammation  as  a  result  of  trau- 
matic injuries  is  more  common  than  as  a 
phenomenon  secondary  to  disease  of  the  bone 
or  of  the  scalp.  The  proportional  frequency 
of  these  modes  of  causation  is,  however, 
somewhat  reversed  in  the  case  of  the  spinal 
meninges ;  partly  because  the  head  is  more 
liable  than  the  spine  to  suffer  from  direct 
injuries,  and  partly  because  disease  of  the 
spine  and  of  adjacent  parts  occurs  with  con- 
siderable frequency  in  such  a  manner  as  to 
be  capable  of  exciting  a  secondary  inflamma- 
tion of  the  spinal  meninges.  Among  the 
various  efficient  traumatic  influences  may 
be  mentioned  fractures  and  dislocations  of 
the  vertebra;,  and  stabs  or  other  penetrating 
wounds  implicating  the  contents  of  the  spinal 
canal ;  while  among  the  most  frequent  mor- 
bid conditions,  in  the  course  of  which  there 
may  be  a  secondary  development  of  spinal 


meningitis,  we  must  cite  the  following: 
Caries  and  tubercular  disease  of  the  vertebrae ; 
syphilitic  gummata;  deep  sloughing  bed- 
sores in  the  sacral  region;  cancer  of  the 
vertebras ;  and,  more  rarely,  inflammation  of 
some  part  of  the  thoracic  or  abdominal  pari- 
etes  contiguous  to  the  spinal  column,  and 
capable  of  spreading  to  the  spinal  canal  from 
within. 

Anatomical  Characters. — In  all  these 
cases  the  signs  and  products  of  inflammation 
may  be  found  in  one  or  other,  or  in  both,  of 
two  situations ;  that  is,  either  implicating  the 
dura  mater,  principally  on  its  external  sur- 
face, when  we  have  the  condition  commonly 
known  as  spinal  pachymeningitis ;  or  affect- 
ing the  surface  of  the  arachnoid  so  as  to 
produce  a  spinal  arachnitis.  Thus  the  same 
kind  of  limitation  in  the  distribution  of  the 
inflammation  is  apt  to  occur  when  it  starts 
under  the  influence  of  such  causes  as  is 
found  to  obtain  in  regard  to  the  traumatic 
or  secondary  inflammations  of  the  cerebral 
meninges.  Perhaps  there  is  in  the  case  of 
inflammation  of  the  spinal  membranes,  how- 
ever, a  rather  more  distinct  tendency  for  such 
inflammations  to  spread,  so  as  to  involve  the 
subjacent  pia  mater,  than  is  the  case  in  the 
parallel  inflammations  of  the  cerebral  men- 
inges. 

In  spinal  pachymeningitis  the  dura  mater 
itself  is  thickened  and  more  vascular  than 
natural,  this  being  seen  more  especially  on 
its  outer  surface;  and  both  it  and  the  sur- 
rounding connective  tissue  are  covered  or 
infiltrated  either  with  yellowish  lymph-like 
matter,  or  with  actual  pus.  The  internal 
surface  of  the  dura  mater  may  also  be  more 
or  less  covered  with  inflammatory  products. 
The  nerve-roots  passing  through  the  mem- 
brane are  likewise  generally  affected  by  the 
inflammatory  process,  and  they  may  show 
signs  of  compression  or  even  of  atrophy. 
Such  inflammation  may  be  either  limited  to 
the  region  of  two  or  three  vertebras,  or  it 
may  affect  more  or  less  the  whole  length  of 
the  spinal  membranes. 

Another  more  idiopathic  and  also  more 
chronic  form  of  spinal  pachymeningitis  has 
been  observed  by  Charcot  and  others,  affect- 
ing principally  the  inner  layers  of  the  dura 
mater  in  the  cervical  region.  In  this  con- 
dition, which  is  described  by  the  author 
above  named  as  pachymeningite  cervicale 
hypertroplvique,  there  seems  to  be  a  consider- 
able hyperplasia  of  tissue-elements  in  the 
inner  layers  of  the  dura  mater,  which  is  apt 
to  develop  into  an  overgrowth  of  almost  cica- 
tricial hardness,  often  made  up  of  concentric 
lamina;.  These  are  frequently  adherent  to 
the  arachnoid  and  to  the  pia  mater,  which 
also  become  more  or  less  thickened.  In 
these  lattor  casos,  especially,  not  only  are 
the  spinal  nerve-roots  greatly  damaged,  but 
the  spinal  cord  is  itself  more  or  less  com- 
pressed and  sol'tonod,  so  that  distinct  paralytic 
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symptoms,  with  muscular  rigidities  or  atro- 
phy, are  apt  to  be  produced. 

Where  spinal  arachnitis  is  superadded,  or 
when  it  exists  alone,  we  find  that  pus  or 
lymph  is  situated  on  the  outer  surface  of  the 
visceral  arachnoid,  and  also  to  a  less  extent 
on  that  lining  the  dura  mater.  The  combi- 
nation of  the  two  conditions  is  rather  more 
frequent  than  the  existence  of  arachnitis 
alone.  It  is  important  to  remember  that  all  I 
these  forms  of  inflammation  are  very  rarely, 
if  ever,  primary  and  idiopathic  (with  the  ex- 
ception of  the  more  chronic  variety  described 
by  Charcot),  but  that  they  occur  as  conse- 
quences of  injury,  or  of  certain  forms  of 
disease  adjacent  to  the  spinal  canal. 

Symptoms,  Prognosis,  and  Treatment. — 
As  the  nerve-roots  are  affected  in  these  forms 
of  inflammation,  as  well  as  in  the  idiopathic 
meningitis  which  implicates  the  pia  mater 
(spinal  leptomeningitis),  and  as  the  symp- 
toms of  both  sets  of  affections  are  in  great 
part  dependent  upon  this,  and  are  therefore 
in  many  respects  similar  (and  by  no  means 
always  capable  of  being  accurately  discrimi- 
nated from  one  another),  it  would  serve  no 
useful  purpose  to  dwell  upon  the  symptomat- 
ology and  treatment  of  spinal  pachymenin- 
gitis and  arachnitis  alone.  The  reader  is, 
therefore,  referred  to  the  corresponding  sec- 
tions in  the  next  article. 

H.  Charlton  Bastian. 

MENINGES,  SPINAL,  Inflamma- 
tion of,  Simple  Idiopathic  and  Tuber- 
cular.— Synon.  :  Simple  and  Tubercular 
Spinal  Leptomeningitis. 

Simple  spinal  meningitis  of  idiopathic 
origin,  and  tubercular  spinal  meningitis,  are 
affections  so  closely  related  to  one  another, 
both  in  their  clinical  and  pathological  aspects, 
that  no  advantage  whatsoever  would  be  de- 
rived from  considering  them  separately.  In 
each  case  we  have  to  do  with  an  inflamma- 
tion involving  the  spinal  pia  mater,  so  that 
the  products  of  inflammation  are  situated 
beneath  the  arachnoid  membrane.  In  order 
to  distinguish  these  from  other  forms  of 
meningitis,  such  as  pachymeningitis  and 
arachnitis,  it  is  desirable  that  we  should 
use  some  special  term,  such  as  leptomenin- 
gitis, which  is  now  employed  as  a  dis- 
tinctive appellation  for  an  inflammation 
affecting  the  pia  mater,  whether  cerebral  or 
spinal.  . 

In  regard  to  the  extent  or  area  of  this  kind 
of  inflammation,  it  must  be  said  that  the 
tubercular  variety  always  involves  the  pre- 
sence of  a  similar  inflammation  at  the  base 
of  the  brain,  though  the  contrary  position 
is  not  true— that  is  to  say,  the  tubercular 
inflammation  may  exist  at  the  base  of  the 
brain  alone,  without  involving  the  spinal 
meninges.  Of  the  non- tubercular  forms  of 
spinal  leptomeningitis,  there  are  two  varie- 
ties, and  of  these  one  form  always  involves 


the  membranes  at  the  base  of  the  brain  and 
the  spinal  meninges  simultaneously  (see 
Cerebro- Spinal  Fever).  The  other  form 
may  or  may  not  simultaneously  involve  the 
membranes  at  the  base  of  the  brain,  so  that 
we  have  in  these  cases  either  a  '  simple 
sporadic  cerebro-spinal  meningitis,'  or  a 
'  simple  spinal  meningitis.' 

Whenever  the  inflammation  has  a  '  cerebro- 
spinal '  distribution,  no  confusion  is  involved 
by  retaining  the  use  of  the  simpler  term 
'  meningitis,'  as  it  is  generally  understood  that 
forms  of  inflammation  having  such  a  distri- 
bution involve  the  pia  mater  especially.  But 
in  place  of  the  name  '  spinal  meningitis,'  if  we 
mean  to  imply  that  the  inflammation  affects 
the  same  tissue,  it  is  best  to  use  the  more 
special  and  distinctive  term  '  spinal  lepto- 
meningitis.' 

From  what  has  been  said  above,  it  will  be 
understood  that  the  symptoms  resulting  from 
meningitis  involving  the  base  of  the  brain 
alone,  or  together  with  serous  effusion  and 
softening  of  the  walls  of  the  ventricles  (which, 
as  we  have  seen,  so  frequently  coexists  with 
inflammation  of  the  membranes  in  this  situa- 
tion), have  been  principally  studied  in  the 
purely  cerebral  forms  of  tubercular  menin- 
gitis. On  the  other  hand,  the  symptoms  re- 
sulting from  spinal  leptomeningitis  are  best 
studied  in  the  simple  forms  of  this  disease. 
It  will  also  be  evident  that  the  simple  and 
the  tubercular  forms  of  cerebro-spinal  menin- 
gitis are  likely  to  agree  to  some  extent  in 
their  symptomatology  with  that  of  the  dis- 
ease known  as  '  epidemic  cerebro-spinal 
meningitis.' 

^Etiology. — Spinal  leptomeningitis  is  most 
prone  to  occur  in  children  and  in  young  per- 
sons ;  and  is  more  frequent  in  males  than  in 
females.  Persons  who  are  badly  fed,  and 
live  under  very  unfavourable  sanitary  con- 
ditions, are  more  liable  to  be  attacked,  than 
those  who  are  healthy  and  surrounded  by 
opposite  conditions. 

For  the  tubercular  form  the  exciting  causes 
are  all  such  influences  or  conditions,  what- 
ever they  may  be,  as  determine  the  out- 
break of  acute  tuberculosis.  The  affection 
of  the  spinal  meninges  may  be  either  an  ex- 
tension of  the  inflammation  originally  exist- 
ing at  the  base  of  the  brain  alone,  or  it  may 
be  another  independent  manifestation  of  the 
general  disease  developing  within  the  spinal 
canal  simultaneously  with  the  cerebral  men- 
ingitis. See  Meninges,  Cerebral,  Inflamma- 
tion of,  Tubercular. 

For  the  simple  or  non-tubercular  form,  the 
exciting  causes  are  various,  but  the  best  estab- 
lished of  them  would  seem  to  be  these: 
Exposure  to  cold,  or  cold  and  wet,  in  various 
forms ;  certain  acute  diseases,  or  the  period 
of  convalescence  therefrom;  concussion  of 
the  spine,  as  from  falling  down  staus,  or  m 
other  ways ;  wounds  affecting  the  spinal 
cord  or  its  membranes,  as  in  stabs  of  various 
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kinds;  or  fracture  and  dislocation  of  the 
vertebra. 

The  last  modes  of  causation  mentioned 
are  similar  to  those  which  obtain  for  spinal 
pachymeningitis  and  arachnitis.  For,  al- 
though these  latter  conditions  may  be  excited 
alone  under  such  traumatic  influences,  they 
may  also  in  certain  cases,  and  especially 
arachnitis,  be  excited  in  association  with  a 
spinal  leptomeningitis.  Precisely  the  same 
kind  of  thing  has  also  to  be  said  in  regard  to 
the  occasional  action  of  other  causes,  such  as 
caries  of  the  vertebrae,  deep-sloughing  bed- 
sores in  cases  of  paraplegia,  or  other  instances 
of  inflammatory  processes  contiguous  to  the 
spinal  canal.  Any  of  these  latter  conditions 
may  also  set  up  a  leptomeningitis,  in  associ- 
ation with  one  of  the  other  forms  of  menin- 
geal inflammation. 

A  spinal  leptomeningitis  may  spread  so  as 
to  implicate  the  base  of  the  brain ;  or  a  cere- 
bral basal  leptomeningitis  may  subsequently 
implicate  the  spinal  membranes ;  or,  lastly, 
the  inflammation  may  appear  in  both  regions 
simultaneously,  and  thus  be  from  the  first 
cerebro-spinal  in  seat.  The  writer  has  of  late 
seen  several  cases  of  the  tubercular  variety 
belonging  apparently  to  this  latter  category  ; 
but  until  the  spinal  canal  has  been  regularly 
opened  for  some  time  in  necropsies  of  persons 
dying  from  this  disease,  we  shall  be  unable 
to  say  what  is  the  exact  numerical  proportion 
of  such  cases  as  compared  with  those  which 
are  simply  cerebral  in  type.  The  bulb  may  J 
be  comparatively  free  from  lymph,  and  yet 
an  inflammation  of  the  spinal  meninges  may  I 
be  well-marked.  There  must,  therefore,  be  \ 
a  routine  opening  of  the  spinal  canal  for  the  1 
decision  of  this  question,  and  not  a  mere 
casual  inspection  of  its  upper  extremity 
through  the  foramen  magnum. 

Anatomical  Characters. — According  to 
the  stage  of  the  disease  at  which  death  takes  ' 
place,  we  may  meet  with  the  inflammatory 
process  in  one  or  other  of  three  different 
stages :  (1)  that  of  greatly  increased  vascu- 
larity of  the  spinal  pia  mater ;  (2)  one  in 
which,  in  addition  to  the  increased  vascu- 
larity, gelatinous  serum,  lymph,  or  pus  exists  1 
in  the  meshes  of  the  pia  mater,  and  often  ' 
more  marked  in  amount  along  the  posterior 
columns.    This  latter  is  the  condition  com- 
monly met  with ;  but  in  rare  cases,  where  ' 
patients  have  survived  an  acute  attack,  we 
may  find  (8)  certain  residuary  chronic  changes 
in  the  form  of  thickenings,  opacities,  and  ! 
undue  adhesions  of  the  pia  and  arachnoid  to  ! 
the  spinal  cord,  which  perhaps  may  itself  [ 
show  a  more  or  less  marked  condition  of 
peripheral  sclerosis. 

In  the  tubercular  variety  we  frequently 
have  to  do  with  a  mere  gelatinous  serum,  or 
thin  greenish-yellow  lymph  (similar  to  that  ; 
met  with  at  the  base  of  the  brain),  rather 
than  with  actual  pus,  in  the  meshes  of  the  pia 
mater.    Careful  scrutiny  of  the  vessels  in  the 


anterior  fissure  and  in  other  parts  may  also 
show  the  characteristic '  granulations,'  in  the 
form  of  opalescent,  whitish,  or  yellowish- 
white  specks. 

In  both  forms  of  the  disease  the  nerve- 
roots  are  implicated  in  various  ways.  They 
are  usually  involved  in  the  inflammatory 
process,  and  may  be  much  pressed  upon  by 
lymph  and  other  hyperplasic  products.  The 
nutrition  of  the  cord  itself  is  probably  pro- 
foundly altered,  owing  to  the  existence  of  an 
inflammatory  process  affecting  the  network 
of  vessels  from  which  its  blood-supply  is 
derived ;  and,  moreover,  the  organic  con- 
tinuity existing  between  the  pia  mater  and 
the  offshoots  of  connective  tissue  which 
extend  into  it  on  all  sides,  around  the  blood- 
vessels that  penetrate  its  substance,  makes  it 
only  natural  to  suppose  that  the  inflamma- 
tory process  would  more  or  less  invade  the 
substance  of  the  cord  itself.  And  this,  as 
the  observations  of  F.  Schultze  have  shown 
{Berlin.  KUn.  Wochenschrift,  1876,  No.  1), 
actually  does  occur.  But  further  researches 
are  needed  in  this  direction,  in  order  that  we 
may  know  the  frequency  with  which  grave 
changes  of  this  kind  are  produced. 

Symptoms. — General  listlessness  and  a 
sense  of  chilliness  have  been  noticed  as  pre- 
monitory symptoms  in  some  cases  of  spinal 
meningitis.  At  other  times  the  disease  has 
been  observed  to  commence  with  a  more 
marked  feeling  of  chilliness,  accompanied  or 
quickly  followed  by  some  febrile  elevation  of 
temperature,  together  with  a  full,  rapid  pulse. 
Soon  there  supervenes  a  deep-seated,  boring 
pain  in  the  back,  varying  in  situation  accord- 
ing to  the  degree  of  intensity  of  the  inflam- 
matory process  at  different  levels.  Pains 
may  also  extend  round  the  body  in  girdle 
fashion,  and  likewise  into  the  limbs.  "Whilst 
the  pains  in  the  back  are  more  or  less  con- 
tinuous, though  greatly  aggravated  by  all 
attempts  at  movement,  those  felt  in  the 
limbs  and  trunk  may  be  only  experienced 
when  attempts  to  move  are  made.  Move- 
ment excites  the  dorsal  pain  far  more  than 
pressure  upon  the  vertebral  spines,  or  light 
tapping  over  the  same  region. 

Rigidity  of  the  spine,  from  muscular 
spasm,  either  localised  or  general,  and  also 
rigidity  of  the  limbs,  or  even  of  special 
muscles,  may  coexist  with  the  pains  in  the 
back  and  limbs.  There  is  often  an  exalta- 
tion of  reflex  movements  in  the  early  stages 
of  the  disease,  though  this  condition  is 
nothing  like  so  well  marked  as  it  is  in 
tetanus. 

At  the  same  time  marked  hyperesthesia 
of  the  skin  exists  over  considerable  regions 
of  the  trunk  and  extremities.  The  patient 
cannot  bear  to  be  touched,  however  lightly ; 
and  still  less  can  ho  endure  to  be  moved. 
He  is  irritablo  or  plaintive  if  these  proceed- 
ings be  attempted.  Owing  to  the  varying 
nature  and  oxtent  of  the  spasms,  and  tho 
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different  degree  of  pain  endured,  the  position 
assumed  by  the  patient  is  very  various  in 
different  cases. 

Difficulty  in  defaecation  and  in  micturition 
often  exists,  especially  in  the  early  stages  of 
the  disease,  and  this  is  supposed  to  be  due  to 
a  spasmodic  condition  of  the  sphincters.  The 
respiration  and  the  heart's  action  are  prin- 
cipally interfered  with  in  cases  where  the 
cervical  meninges  are  gravely  involved. 

The  temperature  seems  to  pursue  a  some- 
what irregular  course,  but  concerning  this 
further  information  is  needed.  It  may  be 
only  slightly  above  the  normal ;  and  may  not 
rise  much  beyond  102°,  even  in  fatal  cases, 
till  near  the  end.  Then  it  may  rise  consider- 
ably in  the  course  of  a  few  hours ;  whilst  in 
other  cases  it  may  at  this  same  period  be- 
come depressed  below  the  normal. 

In  the  later  stages  of  the  disease  some 
amount  of  paresis,  or  actual  paralysis,  may 
be  noted  in  one  or  more  limbs  ;  the  pains  on 
movement  and  the  skin-hyperaesthesia  become 
less,  or  may  indeed  be  intermixed  with  tracts 
in  which  actual  anaesthesia  exists.  The 
bladder  may  at  last  be  paralysed ;  and  re- 
spiration may  be  most  gravely  interfered  with, 
so  that  disturbance  of  this  function,  as  well 
as  of  the  heart's  action,  may  be  the  actual 
cause  of  death. 

These  symptoms  are,  in  all  probability,  as 
Erb  maintains,  due  in  very  great  part  to  the 
inflammatory  and  other  changes  by  which 
the  anterior  and  posterior  nerve-roots  are 
implicated.  Others  may  be  due  to  extensions 
of  the  inflammatory  process  to  the  substance 
of  the  spinal  cord,  thus  leaving  a  somewhat 
uncertain  minority  of  symptoms  to  be 
accounted  for  by  the  mere  implication  of  the 
pia  mater  itself. 

The  grouping  of  symptoms  is  apt  to  vary 
much  in  different  cases,  according  as  there  is 
or  is  not  the  coexistence  of  a  cerebral  menin- 
gitis ;  or,  in  the  absence  of  this  complication, 
according  as  the  inflammation  is  more  or  less 
localised  in  different  regions  of  the  cord,  or 
general  in  its  distribution.  Much  will  depend 
also  upon  the  severity  of  the  process,  and 
upon  the  extent  to  which  the  substance  of 
the  spinal  cord  becomes  involved  in  the 
course  of  the  disease. 

Diagnosis. — Fever ;  pains  in  the  back  and 
limbs,  greatly  aggravated  by  movement ;  to- 
gether with  stiffness  of  the  neck,  trunk,  or 
limbs ;  local  muscular  spasms  ;  hypersesthesia 
of  the  skin ;  retention  of  faeces  and  urine ; 
dyspnoea ;  with  a  tendency  in  the  later  stages 
to  the  supervention  of  paresis,  or  actual 
paralysis  of  limbs— these  are  the  symptoms, 
the  combination  of  which  to  a  marked  ex- 
tent becomes  almost  typical  of  spinal  menin- 
gitis. 

Its  complication  with  a  basal  cerebral 
meningitis  is,  amongst  other  signs,  chiefly 
indicated  by  the  occurrence  of  vomiting,  head- 
ache, slight  delirium  or  stupor,  paralysis  of 


ocular  muscles,  difficulty  in  deglutition,  loss 
of  speech,  or  convulsions.  The  presence  of 
many  of  such  symptoms  may,  from  their 
great  importance,  tend  to  dwarf  or  obscure 
those  due  to  the  inflammation  of  the  spinal 
meninges  alone  ;  on  the  other  hand,  if  they 
are  absent  we  may  feel  assured  that  the  in- 
flammation has  not  also  involved  the  base  of 
the  brain. 

The  fact  that  a  meningitis  is  spinal  in 
seat,  and  unaccompanied  with  cerebral  symp- 
toms, is  of  itself  exceedingly  good  evidence  to 
prove  that  it  is  not  the  tubercular  form  of  the 
affection. 

To  settle  the  question,  which  membranes 
of  the  cord  are  inflamed  in  any  given  case, 
we  must  be  guided  much  by  what  we  can 
learn  concerning  the  causal  conditions  and 
the  distribution  of  the  inflammation,  rather 
than  by  any  at  present  known  differences  in 
the  grouping  of  symptoms.  Thus  inflamma- 
tions of  idiopathic  origin,  or  those  which  are 
cerebro-spinal  in  seat,  will  almost  invariably 
be  found  to  be  instances  of  leptomeningitis ; 
whilst  those  set  up  as  a  result  of  caries  of  the 
vertebrae,  or  as  a  sequence  of  a  sloughing 
sacral  bedsore,  are  certainly  much  _  more 
prone  to  take  the  form  of  pachymeningitis,  or 
of  this  in  combination  with  arachnitis. 

In  reference  to  the  diagnosis  of  spinal 
meningitis  from  other  affections,  it  may  be 
said  that  a  very  slight  amount  of  attention 
to  the  nature  of  the  pains  and  attendant 
conditions  will  suffice  to  avoid  the  mistake 
of  supposing  them  to  be  rheumatic  in  nature. 
And,  similarly,  the  absence  of  trismus  in 
the  early  stages,  and  of  any  extremely  well- 
marked  exaltation  of  reflex  excitability,  to- 
gether with  the  presence  of  severe  pains  in 
the  back  and  limbs,  will  be  negative  and 
positive  characters  sufficient  for  distinguish- 
ing spinal  meningitis  from  tetanus. 

Another  disease  with  which  spinal  menin- 
gitis is  liable  to  be  confounded  is  acute 
softening  of  the  spinal  cord.  But  the  dis- 
tinction should  be  easy  in  the  early  stages ; 
and  the  history  of  the  course  of  the  affection 
will  guide  us  later  on,  when  symptoms  of 
actual  paralysis  may  have  become  developed. 
Still,  in  certain  cases,  a  spinal  meningitis 
may  entail  a  softening  of  the  cord  to  a 
marked  extent,  and  then  the  symptoms  of 
the  primary  affection  will  gradually  be 
merged  in  those  of  the  other  which  it 
induces.  .  .  .  , 

A  very  rare  condition,  once  met  with  by 
the  present  writer,  is,  he  thinks,  almost 
impossible  to  be  diagnosed  from  spinal 
meningitis— that  is,  where  a  sarcomatous 
or  carcinomatous  new-growth  springs  up 
rapidly  throughout  the  spinal  pia  mater  in 
the  situation  usually  occupied  by  lymph  or 
pus,  especially  when,  as  in  the  instance 
referred  to,  the  disease  seems  to  be  the 
direct  sequence  of  a  fall  from  a  height  or 
over  a  flight  of  steps,  and  death  takes  place 
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within  a  period  of  two  or  three  months  (see 
Trans.  Path.  Soc,  1887,  p.  31). 

Prognosis.  —  The  prognosis  of  spinal 
meningitis  depends  a  good  deal  upon  the 
nature  of  the  primary  or  causal  conditions ; 
upon  the  question  whether  the  disease  shows 
a  tendency  to  extend  to  the  cerebral 
meninges;  upon  the  severity  with  which  it 
implicates  the  cervical  region  of  the  cord; 
and  also  to  some  extent  upon  the  age  and 
general  state  of  health  of  the  person  attacked. 

Spinal  meningitis  is  a  disease  which  proves 
fatal  in  the  course  of  a  few  weeks  in  a  very 
large  percentage  of  cases ;  complete  recovery 
is  certainly  a  rare  exception;  but  late  and 
partial  recovery — that  is,  after  the  disease  has 
lasted  long,  and  with  the  remainder  of  some 
amount  of  muscular  atrophy  or  incurable 
paralysis — is  a  little  more  frequent.  In  such 
cases  the  disease  after  a  time  lapses  into  a 
chronic  condition,  and  the  patient  very  gra- 
dually recovers,  except,  perhaps,  for  such  in- 
curable sequelae  as  are  above  mentioned. 
But  even  in  these  cases  tending  towards 
recovery,  a  relapse  is  most  easily  brought 
about,  owing  to  the  recommencement  of  the 
disease  in  an  acute  form. 

"Where  spinal  meningitis  supervenes  upon 
a  sloughing  bed-sore  existing  in  a  case  of 
paraplegia,  the  end  is  usually  not  far  distant. 
The  gravity  of  any  case  of  spinal  meningitis 
is  also  always  greatly  enhanced  when  the 
disease  spreads  to  the  cerebral  meninges. 
And,  so  far  as  the  spinal  meninges  them- 
selves are  concerned,  any  great  intensity  of 
the  inflammatory  process  in  the  cervical 
region  is  always  of  the  gravest  import, 
because  of  the  liability  to  secondary  implica- 
tion of  the  cord  itself  in  these  regions,  either 
structurally  or  functionally,  and  the  bring- 
ing about  from  this  cause  of  serious  inter- 
ference with  the  functions  of  respiration  and 
circulation.  A  continuously  rising  tempera- 
ture in  such  a  case — to  105°  and  onwards — 
is  also  of  fatal  import. 

Treatment. — The  severity  of  spinal  menin- 
gitis is  apt  to  prompt  to  the  use  of  active 
measures  of  questionable  utility;  among  these 
may  be  cited  free  local  blood-letting,  the  free 
application  of  ice  to  the  spine,  and  active 
purgation.  It  is  difficult,  too,  to  say  on  what 
principle  it  is  thought  absolutely  necessary 
to  apply  cold  when  we  have  to  do  with  an 
inflammation  within  the  spinal  canal  or 
within  the  cranium,  whilst  we  almost  always 
apply  heat  externally  in  the  case  of  an  in- 
flamed pleura,  an  inflamed  peritoneum,  or 
even  an  inflamed  skin-tract.  Probably  the 
application  of  ice  in  such  cases  tends  to 
alleviate  pain,  so  that  where  this  is  great  its 
use  may  bring  much  relief  to  present  suf- 
fering, when  hot  applications  would  only 
aggravate  it.  But  were  it  not  for  the  fact 
that  in  meningeal  inflammation  (whether 
spinal  or  cerebral)  increased  fulness  of 
vessels  around  sensitive  organs  shut  in  by 


unyielding  walls  almost  necessarily  leads 
to  aggravation  of  pain,  the  application  of 
heat  would  probably  be  more  beneficial  than 
that  of  cold,  so  far  as  the  possible  resolution 
of  the  inflammatory  condition  itself  is  con- 
cerned. 

The  patient  should  certainly  be  kept  in  a 
cool,  quiet  room,  and  lying  either  on  his 
side,  or,  if  possible,  on  his  face  on  a  com- 
fortable bed.  He  should  be  well  supplied 
with  spoon  diet  of  the  most  nourishing  de- 
scription, together  with  eggs  and  a  moderate 
amount  of  stimulants,  according  to  the 
indications  presented  by  his  symptoms  and 
general  condition. 

Iodine  liniment  may  be  painted  along 
each  side  of  the  spine  in  the  affected  region 
every  second  or  third  day.  Pain  should 
also  be  eased  by  opium  or  morphine;  in 
fact,  an  opiate  treatment  may  be  resorted  to 
in  a  large  proportion  of  the  cases.  When 
opium  and  morphine  do  not  agree,  or  are 
not  admissible,  Indian  hemp  would  be 
worthy  of  trial  as  a  mere  anodyne ;  or  we 
must  fall  back  upon  bromide  of  potassium 
and  chloral  hydrate,  though  the  latter  must 
be  used  with  great  caution  where  the  heart's 
action  is  slow,  irregular,  and  seriously  inter- 
fered with.  Belladonna  and  ergot  have  also 
been  recommended,  on  somewhat  doubtful 
grounds,  as  anti-inflammatory  remedies  in 
spinal  meningitis. 

We  ought,  in  fact,  to  endeavour  to  combat 
the  most  urgent  symptoms  as  much  as 
possible,  even  if  we  cannot,  by  counter- 
irritants  and  by  the  judicious  use  of  drugs, 
modify  the  course  of  the  inflammation. 
Also  by  suitable  feeding  and  judicious 
nursing  we  should  endeavour  to  tide  the 
patient  through  the  disease.  And  if,  hap- 
pily, the  activity  of  the  inflammatory  process 
subsides,  the  most  unremitting  attention  will 
still  be  required  to  protect  the  patient  against 
a  relapse.  Should  his  condition  otherwise 
admit  of  it,  the  absorption  of  inflammatory 
products  would,  in  this  stage,  be  likely  to 
be  promoted  by  the  use  of  a  small  dose  of 
perchloride  of  mercury  (such  as  one-sixteenth 
of  a  grain  for  an  adult),  in  combination  with 
increasing  doses  of  iodide  of  potassium.  At 
the  same  time,  every  effort  must  be  made  to 
restore  the  patient's  general  health,  and  to 
combat  the  emaciation  which  the  disease 
itself  usually  involves. 

H.  Charlton  Bastian. 

MENINGES,  SPINAL,  Haemor- 
rhage into  or  upon. — Synon.  :  Hamator- 
rachis;  Meningeal  Apoplexy  (Spinal). 

Effusions  of  blood  upon,  between,  or  beneath 
the  spinal  meninges  are  altogether  rare  events, 
contrasting  notably  in  this  respect  with  the 
comparative  frequency  of  parallel  conditions 
on  the  side  of  the  cerebral  meninges. 

^Etiology. — Among  the  causes  of  menin- 
geal hemorrhages,  stabs,  blows,  or  falls  will 
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hold  a  first  rank.  After  these  causes  we 
should  have  to  cite  impediments  to  the  cir- 
culation of  hlood,  occasioned  hy  various 
respiratory  or  muscular  spasms,  occurring 
either  in  the  course  of  whooping-cough,  or 
during  some  more  than  usually  violent  con- 
vulsive attack — epileptic,  tetanic,  or  other. 
The  lifting  of  heavy  weights,  or  other  great 
voluntary  muscular  exertions,  may  likewise 
at  times  prove  causes  of  spinal  meningeal 
haemorrhage.  Occasionally,  however,  it  oc- 
curs independently  of  any  such,  or  of  other 
readily  assignable  causes. 

Anatomical  Chabactees. — Fluid  blood  or 
blood-clots  may  exist  in  relation  with  the 
spinal  meninges  in  three  different  situations. 

The  most  frequent  site  of  such  haemorrhage 
is  (1)  outside  the  dura  mater,  between  it  and 
the  vertebra]  arches.  Here  large  clots  are 
sometimes  found,  wholly  or  more  frequently 
in  part  surrounding  the  dura  mater  in  the 
region  in  which  the  haemorrhage  has  occurred. 
Where  the  effusion  is  large,  the  cord  itself 
may  be  distinctly  compressed,  but  even 
smaller  effusions  may  produce  some  amount 
of  compression  of  nerve-roots.  A  clot  in 
this  situation,  as  in  other  sites,  will,  of 
course,  become  much  modified  in  appearance 
with  age. 

Clots  and  more  or  less  fluid  blood  may 
also,  but  more  rarely,  be  met  with  (2)  inside 
the  dura  mater,  within  the  so-called  arachnoid 
sac.  This  occurs  perhaps  most  frequently  as 
a  mere  sequence  of  a  similar  haemorrhage 
taking  place  in  the  cerebral  meninges,  the 
blood  simply  gravitating  into  the  spinal 
canal.  Sometimes,  however,  especially  in 
cases  of  spinal  pachymeningitis,  blood  is 
actually  effused  in  this  situation— and  that 
where  the  internal  surface  of  the  dura  mater 
is  much  more  vascular  than  natural.  The 
opening  of  a  thoracic  or  abdominal  aneurysm 
may  also  very  rarely  take  place  into  the 
spinal  canal,  and  thus  produce  sudden  and 
grave  compression  of  the  spinal  cord. 

Much  smaller  extravasations  of  blood  are 
also  met  with  (3)  beneath  the  arachnoid  and 
within  the  meshes  of  the  pia  mater,  over 
areas  perhaps  small  in  extent  longitudinally, 
but  more  or  less  embracing  the  cord  in  one 
or  more  regions.  The  cord  or  nerve-roots 
may.  however,  be  decidedly  compressed  by 
such  haemorrhages,  even  when  they  are  small 
in  amount,  owing  to  the  space  into  which  the 
effusion  takes  place  being  comparatively 
shallow. 

Symptoms. — The  symptoms  of  these  affec- 
tions are  in  a  large  proportion  of  cases 
vague  and  ill-defined.  They  may  be  much 
obscured  by  the  causal  conditions.  In  other 
cases  they  will  vary  in  distinctness  according 
to  the  amount  and  abruptness  of  the  haemor- 
rhage. . 

As  a  rule,  the  onset  of  symptoms  is  sudden. 
Pain  in  the  region  of  the  spine,  in  which  the 
hsemorrhage  exists,  or  radiating  thence  aloug 


the  nerves  emanating  from  this  region,  may 
be  the  first  symptom.  More  rarely,  muscular 
twitchings  or  spasms  may  exist,  either  alone 
or  with  pains.  These  symptoms,  dependent 
upon  irritation  and  compression  of  sensory 
and  motor  nerve-roots,  are  at  other  times 
almost  wholly  absent.  There  may  then  be 
as  abiding  symptoms  mere  numbness  or 
tingling  in  the  parts  affected,  together  with 
a  sense  of  weight  and  paresis  in  the  hmbs. 
Actual  paralysis  is  rare :  and  even  when  it 
is  present,  the  rectum  and  bladder  mostly 
escape. 

Where  pain  exists,  there  is  often  stiffness 
of  the  spine  ;  and  these  in  combination  greatly 
interfere  with  movement.  Febrile  reaction 
is  usually  absent  or  very  slight.  The  severity 
of  the  symptoms  may  abate  after  a  day  or 
two,  leaving  only  more  or  less  paresis.  In 
the  case  of  large  haemorrhages,  however,  with 
extensive  compression  of  the  spinal  cord, 
death  may  be  rapid,  occurring  in  the  course 
of  some  hours  or  of  a  day  or  two. 

The  symptoms  will  vary  as  the  effused 
blood  presses  upon  the  cord  in  the  cervical, 
the  dorsal,  or  the  lumbar  region.  Where 
the  effusion  is  in  the  cervical  region  in  a 
traumatic  case,  in  which  there  is  obvious 
head-injury  with  a  condition  of  stupor,  it  is 
almost  certain  not  to  be  diagnosed.  The 
patient  is  not  sensible  enough  to  complain 
of  pain;  and  the  irregular  respiration  and 
small  disordered  pulse,  with  slight  tremor  or 
rigidity  of  one  or  both  upper  extremities,  may 
with  more  probability  be  ascribed  to  multiple 
head-lesions — as  actually  happened  in  a  case 
which  recently  came  under  the  writer's 
notice. 

Diagnosis— It  may  be  impossible  to  dia- 
gnose haemorrhage  into  the  spinal  meninges 
in  cases  where  it  occurs  as  a  concomitant 
of  other  grave  diseases — such  as  tetanus, 
eclampsia,  or  cerebral  haemorrhage ;  and  also 
in  cases  where  it  merely  complicates  a  trau- 
matic injury  of  the  spinal  cord  itself.  In 
other  cases,  the  presence  of  certain  causal 
conditions,  together  with  the  abrupt  com- 
mencement of  spinal  symptoms  in  such 
combinations  as  have  been  above  referred  to, 
is  sufficient  to  enable  us  to  diagnose  it  from 
hemorrhage  into  the  substance  of  the  cord, 
as  well  as  from  meningitis,  or  acute  softening 
(see  Spinal  Coed,  Diseases  of).  The  gradual 
onset  of  the  symptoms  arising  from  tumours 
of  the  spinal  cord,  or  of  the  spinal  meninges, 
makes  it  more  easy  to  separate  these  affec- 
tions from  meningeal  haemorrhages. 
I  Peognosis.  —  Spinal  meningeal  haemor- 
rhages are  as  a  class  decidedly  less  grave 
than  meningeal  tumours.  They  are  unlike 
the  latter,  moreover,  inasmuch  as  the  worst 
symptoms  attendant  upon  them  are  produced 
at  once,  instead  of  being  only  very  slowly 
evolved;  so  that  after  a  short  time,  unless 
j  the  blood  effused  happen  to  have  produced 
1  a  certain  amount  of  compression  of  the 
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spiual  cord,  the  symptoms  gradually  dimi- 
nish in  severity.  Large  extra-meningeal 
haemorrhages,  compressing  the  cervical  re- 
gion of  the  cord,  are  by  far  the  most  serious 
forms  of  this  affection. 

Treatment. — In  the  treatment  of  spinal 
meningeal  haemorrhage  the  patient  must,  of 
course,  be  kept  perfectly  quiet  and  in  the 
recumbent  position.  Spoon  diet  should  be 
administered  for  a  few  days;  and  vascular 
sedatives,  such  as  aconite,  may  be  given  with 
advantage.  Some  recommend  active  purga- 
tion, and  the  abstraction  of  blood  from  the 
neighbourhood  of  the  spinal  column  by  cup- 
ping or  leeches.  These  measures,  however, 
are  of  questionable  utility,  and  the  former 
especially  might  easily  do  positive  harm. 

In  certain  cases,  especially  in  the  extra- 
meningeal  form  of  the  disease,  a  surgical 
operation  for  the  removal  of  the  compressing 
blood-clot  may  be  advisable. 

H.  Charlton  Bastian. 

MENINGES,  SPINAL,  New- 
Growths  and.  Adventitious  Products 

of. — This  subject  requires  no  very  lengthy 
discussion.  As  has  been  said  in  regard  to 
such  growths  and  products  springing  from  or 
connected  with  the  cerebral  meninges,  the 
symptoms  to  which  they  give  rise  are  in  the 
main  referable  to  irritation  and  pressure 
upon  adjacent  portions  of  the  nerve-centres, 
or  upon  certain  nerve-roots.  The  symptoms, 
therefore,  of  meningeal  growths  or  adven- 
titious products  are  almost,  if  not  quite, 
indistinguishable  from  those  produced  by 
similar  bodies  in  the  spinal  cord. 

The  sections  on  special  symptoms  and  dia- 
gnosis which  might  otherwise  have  appeared 
here  may  be  suppressed ;  and  the  reader  be 
referred  for  their  equivalents  to  what  he  will 
find  under  the  head  of  Spinal  Cord,  Special 
Diseases  of. 

We  shall  now  merely  give  a  few  details 
concerning  the  aetiology,  nature,  and  precise 
sites  of  the  various  new-growths  and  adven- 
titious products  that  may  be  met  with  in 
connexion  with  the  spinal  meninges,  and 
shall  supplement  these  details  with  some 
few  general  remarks  bearing  upon  the  pro- 
gnosis and  treatment  of  such  affections. 

jEtiology. — In  accounting  for  certain 
tumours,  such  as  those  of  a  syphilitic,  of  a 
scrofulous,  or  of  a  cancerous  type,  we  may 
fall  back  upon  the  existence  of  a  general 
'predisposition';  though  what  determines 
the  appearance  of  such  tumours  in  this  or 
that  particular  situation  generally  remains 
as  much  a  matter  of  uncertainty  as  when 
the  growths  are  solitary  or  of  non-diatliotic 
origin.  Among  such  determining  or  exciting 
causes  only  one  of  those  usually  cited  seems 
to  be  of  real  potency,  namely,  the  occurrence 
of  blows  or  injuries  of  various  kinds.  These 
certainly  appear  at  times  to  be  — in  the 
Bpinal  meninges  as  in  other  situations— the 


immediately  exciting  causes  of  certain  new- 
growths. 

Parasites,  such  as  cysticerci  and  hydatids, 
gain  entry  to  the  system  in  the  way  men- 
tioned in  the  articles  on  these  subjects ;  but 
something  so  indefinite  or  accidental  as  to  be 
spoken  of  by  us  as  '  chance  '  will  determine 
their  appearance  in  this  or  that  particular 
tissue  or  organ. 

A.  New- Growths. — (a)  Cancer. — Cancer 
occurs  most  frequently  in  the  spinal  meninges, 
not  as  a  primary  affection,  but  by  extending 
to  them  from  a  previous  cancerous  growth 
in  one  of  the  adjacent  vertebrse.  The  space 
within  the  spinal  canal  being  very  limited, 
such  a  tumour  soon  begins  to  press  injuri- 
ously upon  nerve-roots  and  upon  the  cord 
itself.  In  rare  cases,  however,  a  cancerous 
new-growth  may  start  from  the  spinal  dura 
mater. 

(6)  Tubercular  growths. — These  masses 
are  met  with  principally  in  cases  of  tuber- 
cular disease  of  the  spinal  column,  and 
especially  where  angular  curvature  is  pro- 
duced, though  they  are  not  confined  to  these 
more  severe  forms  of  vertebral  caries.  Case- 
ating  growths  are  in  such  cases  apt  to  extend 
from  the  vertebrse,  so  as  to  infiltrate  the  dura 
mater,  and  then  produce  fungating  excres- 
cences on  its  inner  surface.  Small  isolated 
scrofulous  tumours,  the  so-called  'tuber- 
cular' growths,  may  also  he  met  with, 
though  more  rarely  than  in  the  cerebrum, 
springing  from  the  spinal  pia  mater,  and 
more  or  less  imbedding  themselves  in  the 
substance  of  the  spinal  cord. 

(c)  Syphilomata. — Syphilitic  growths  are 
also  decidedly  less  frequent  in  connexion 
with  the  spinal  than  with  the  cerebral  me- 
ninges. Small  tumours  may,  however,  spring 
either  from  the  dura  mater  or  from  the 
arachnoid  and  pia  mater.  Or,  instead  of 
well-defined  tumours,  there  may  be  thicken- 
ings of  the  membranes  in  some  part  of  then- 
extent,  and  adhesions  between  one  another 
and  the  surface  of  the  cord,  by  means 
of  opaque,  yellowish  -  white,  gummatous 
growths. 

(d)  Sarcomata. — Sarcomatous  tumours  of 
all  kinds  may  be  met  with  in  connexion 
with  the  spinal  meninges,  springing  occa- 
sionally from  the  dura  mater,  but  more  com- 
monly from  the  arachnoid  and  pia  mater. 
Instead  of  being  distinctly  circumscribed, 
such  growths  may  exist  in  the  form  of  dif- 
fuse infiltrations,  invading  the  pia  mater  all 
round  the  cord  for  a  variable  extent.  In 
one  remarkable  case  the  writer  met  with  a 
growth  of  this  kind  involving  the  pia  mater 
throughout  the  whole  length  of  the  spinal 
cord,  which  was  most  developed  on  its 
lateral  and  posterior  aspectB.  Here  in  some 
places  the  layer  of  new-growth  was  about 
ono-third  of  an  inch  in  depth,  and  the  cord 
was  notably  compressed  in  its  postero-lateral 
aspects  {Trans.  Path.  Soc,  1887,  p.  31). 
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(e)  Myxomata. — Myxomata  are  met  with 
in  the  form  of  small  circumscribed  tumours, 
springing  mostly  from  the  pia  mater.  The 
writer  has  seen  one  about  the  size  of  a  very 
large  almond  situated  on,  and  greatly  com- 
pressing, the  posterior  columns  of  the  cord. 
Its  presence  was  associated  with  very  ob- 
scure and  ill-defined  symptoms  during  hfe. 

(/)  Tubercle. — Tubercles  in  the  form  of 
'  grey  granulations '  have  already  been  re- 
ferred to.  See  Meninges,  Spinal,  Inflamma- 
tion of,  Simple  Idiopathic  and  Tubercular. 

(g)  Fibromata,  (h)  Lipomata,  and  {i)  En- 
chondromata.— These  various  kinds  of  new- 
growth  have  been  met  with  occasionally, 
but  principally  in  connexion  with  the  outer 
aspect  of  the  dura  mater. 

(k)  Osteomata. — These  formations  are  here 
of  no  clinical  significance,  though  they  are 
much  more  common  in  persons  of  all  ages 
on  the  spinal  than  on  the  cerebral  meninges. 
They  are  apt  to  occur  in  the  form  of  small 
bony  plates  scattered  over  the  surface  of 
the  arachnoid.  Sometimes  a  limited  '  ossi- 
fication '  of  the  dura  mater  is  also  met  with. 

B.  Adventitious  Products.—  Para- 
siies. — The  same  two  kinds  of  parasites  may 
be  found  in  connexion  with  the  spinal  me- 
ninges as  we  have  already  had  to  refer  to 
in  connexion  with  those  of  the  cerebrum— 
namely,  the  small  and  often  numerous  cysti- 
cerci,  as  well  as  the  more  solitary  and  larger 
hydatids.  The  latter  may  be  found  within 
the  dura  mater,  but  they  have  been  met  with 
much  more  frequently  outside  this  mem- 
brane, often  forming  large  tumours  conti- 
guous to  the  spinal  canal.  These  are  the 
only  adventitious  products  of  any  import- 
ance which  occur  in,  or  in  relation  with,  the 
spinal  meninges. 

Prognosis. — As  a  class  these  affections  are 
grave,  tending  to  produce,  with  some  excep- 
tions, various  irregular  forms  of  paralysis, 
and  ultimately  death,  though  this  latter  may 
take  place  only  after  the  expiration  of  two, 
three,  or  more  years.  The  symptoms  pro- 
duced by  tumours  and  parasites,  as  a  rule, 
go  on  increasing  in  severity ;  and  the  gravity 
of  the  prognosis  will  depend  much  upon  their 
rapidity  of  growth,  as  evidenced  by  the  in- 
crease of  signs  of  severe  compression  of  the 
cord  or  of  its  nerve-roots,  in  connexion  with 
the  state  of  other  organs.  The  supervention 
of  obstinate  bed-sores,  and  paralysis  with  in- 
flammation of  the  bladder,  may  at  last  greatly 
hasten  the  fatal  termination. 

Treatment. — In  the  treatment  of  tumours 
or  parasites  within  the  spinal  canal,  our  ef- 
forts must  be  in  the  main  directed  to  restor- 
ing or  improving  the  general  health  of  the 
patient,  and  to  combating  the  more  urgent 
symptoms  that  may  arise— such  as  pam, 
spasms,  paralysis,  sleeplessness,  bed-sores, 
and  cystitis.  "Where,  however,  we  have  to 
deal  with  growths  of  syphilitic  origin,  we 
can  attack  the  disease  itself  by  means  of 


drugs.  Under  the  influence  of  small  doses 
of  mercury  and  increasing  doses  of  iodide  of 
potassium,  the  patient's  condition  may  often 
be  marvellously  improved,  though  the  relief 
is  perhaps  not  so  striking  as  in  cases  where 
syphilis  affects  the  cerebral  meninges,  because 
in  this  latter  disease  the  symptoms  are  more 
varied  in  nature,  and  more  dependent  upon 
added  functional  complications. 

In  cases  of  hydatids  and  also  of  tumours 
in  connexion  with  the  spinal  meninges,  the 
question  of  the  possible  relief  of  the  patient 
by  means  of  a  surgical  operation  should 
always  be  entertained.  The  chances  of  suc- 
cess in  this  direction  are  considerable  in  the 
case  of  hydatids;  and  in  many  cases  also 
where  circumscribed  meningeal  tumours 
exist  there  is  a  reasonable  chance  that  a 
skilful  operation  may  effect  a  cure,  or,  at  all 
events,  bring  great  relief  for  a  time. 

H.  Charlton  Bastian. 

MENINGOCELE. — See  Brain,  Mal- 
formations of ;  and  Skull,  Diseases  and  De- 
formities of. 

MENINGO-CEREBRITIS  — A  name 
given  to  a  pathological  condition  in  which 
inflammation  of  the  pia  mater  extends  in 
some  regions  of  the  cerebrum  so  as  to  impli- 
cate the  subjacent  cortical  substance.  The 
fact  of  such  an  extension  is  much  less  cap- 
able of  being  diagnosed  during  life  than  of 
being  discovered  after  death,  but  it  may  then 
be  recognised  by  the  existence  of  superficial 
softening  of  the  brain-substance,  together 
with  a  more  or  less  marked  increase  of  vas- 
cularity. This  condition  probably  always 
exists  to  a  certain  extent  in  meningitis,  and 
might  reveal  itself  on  careful  microscopical 
examination— although  the  inflammatory 
changes  may  not  have  advanced  far  enough 
to  produce  an  easily  appreciable  amount  of 
softening. 

MENINGO-MYELITIS  is  a  term 
used  to  indicate  a  condition  in  which  inflam- 
mation of  the  spinal  meninges  has  extended 
to  the  surface  of  the  spinal  cord.  The  evi- 
dence of  such  an  extension  has  usually  been 
supposed  to  depend  upon  the  existence  of  an 
appreciable  amount  of  superficial  softening. 
But  minor  changes  of  an  inflammatory  type, 
capable  of  recognition  by  the  microscope, 
may  also  here  exist  with  frequency,  as 
F.  Schultze  has  shown,  although  they  may 
fall  short  of  entailing  actual  softening. 

MENOPAUSE  (juqr'f'r,  the  menses ;  and 
TraCo-ti,  a  cessation).— The  natural  cessation 
of  the  menstrual  flow,  or  '  change  of  hfe '  in 
the  female.    See  Change  of  Life. 

MENORRHAGIA  (p/ver,  the  menses ; 
and  pAyxv/xi,  I  burst  forth).— Over- abundant 
menstruation,  whether  due  to  excessive  quan- 
tity or  to  undue  frequency.  See  Menses  or 
Menstruation,  Disorders  of. 
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MENSES    or  MENSTRUATION, 

Disorders  of. — Synon.  :  Fr.  Troubles  de  la 
Menstruation ;  Ger.  Stbrivngen  des  Monats- 
jlusses  ;  Storungen  der  Menstruation. 

Menstruation  is  the  periodic  discharge  of 
a  sanguineous  fluid  from  the  female  genera- 
tive organs.  The  discharge  continues  each 
time  for  from  three  to  eight  days.  It  varies 
in  quantity  in  different  subjects.  The  esti- 
mation of  this  is  surrounded  by  great  diffi- 
culties ;  usually,  however,  the  quantity  is 
from  four  to  six  or  eight  ounces.  It  takes 
place  monthly ;  that  is,  a  period  of  twenty- 
eight  days  intervenes  from  the  appearance 
of  one  flow  to  the  appearance  of  the  next 
following.  In  many  cases,  however,  this  in- 
terval is  less  than  twenty-eight,  and  may  be 
as  short  as  twenty-one  days;  on  the  other 
hand,  it  may  be  prolonged  to  thirty-one  days, 
and  the  function  be  still  performed  normally. 
The  discharge  does  not  appear  during  child- 
hood or  old  age.  It  usually  appears  for  the 
first  time  between  the  twelfth  and  fifteenth 
years,  and  for  the  last  time  between  the 
forty-third  and  forty-eighth ;  but  it  may  ap- 
pear as  early  as  the  ninth,  and  continue  to 
appear  regularly  afterwards  up  to  the  fifty- 
third  or  fifty-fifth  year.  The  function  is 
suspended  during  pregnancy,  and,  as  a  rule, 
during  lactation.  The  source  of  the  dis- 
charge is  the  body  of  the  uterus.  It  is  not 
due  to  a  congestion  or  an  erection  of  that 
organ,  as  has  been  supposed,  but  to  the 
degeneration,  disintegration,  and  removal  of 
the  so-called  mucous  membrane  of  the 
uterus— the  decidua  menstrualis.  In  conse- 
quence of  this  degeneration  and  disintegra- 
tion, the  vessels  on  the  inner  surface  of  the 
uterus  are  opened,  and  haemorrhage  follows. 
The  ultimate  cause  of  the  discharge  is  said 
to  be  the  separation  of  ova  ;  such,  however, 
is  not  the  case  in  every  instance,  for  men- 
struation may  take  place  without  the  dis- 
charge of  an  ovum,  and,  on  the  other  hand, 
ova  may  be  separated  from  the  ovary  with- 
out the  occurrence  of  menstruation.  It  can 
hardly  be  doubted,  however,  that  the  func- 
tion i3  in  some  manner  dependent  on  the 
ovaries,  for  when  the  latter  have  been 
removed  menstruation  ceases. 

The  fluid  is  not  in  all  cases  sanguineous : 
indeed  its  bloody  character  may  be  regarded 
as  accidental,  though  present  in  the  infinite 
majority  of  cases.  It  may,  however,  be 
easily  understood  that  the  disintegration  and 
removal  of  the  decidua  menstrualis,  which 
is  the  essential  factor  in  menstruation,  may 
be  effected  without  the  occurrence  of  haemor- 
rhage, and  there  is  reason  to  believe  that  in 
so-called  '  white  menstruation '  such  is  the 
case. 

For  the  dne  performance  of  the  function 
two  conditions  are  essential,  namely,  Bound 
general  health,  and  normally  developed  or- 
gans of  generation.  Disorders  of  the  men- 
strual process  may  be  brought  about  by  very 
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many  conditions.  These  disorders  are  gene- 
rally divided  into :  I.  Amenorrhcea,  where 
the  discharge  is  absent,  or  deficient  in  quan- 
tity. II.  Dysmenorrhcea,  where  the  func- 
tion is  performed  with  difficulty  and  pain. 
III.  Menorrhagia,  where  the  discharge  is 
profuse. 

I.  Amenorrhcea. — Synon.  :  Fr.  Amenor- 
rhea ;  Ger.  Amenorrhoe. 

JEtiology  and  Symptoms. — Amenorrhcea 
is  dependent  either  on  general  states  ;  or  on 
local  pathological  conditions — that  is,  on 
lesions  of  the  uterus  and  ovaries. 

(1)  AH  conditions  or  influences  which  tend 
to  deteriorate  the  blood,  or  which  act  un- 
favourably on  nutrition,  may  be  causes  of 
amenorrhcea.  The  most  common  of  these 
is  the  demand  made  on  the  system  in  the 
development  of  the  aptitude  for  conception, 
the  growth  and  separation  of  ova,  and  the 
performance  of  the  menstrual  function.  At 
this  time  the  breasts  develop,  the  ovaries 
and  uterus  enlarge,  the  pelvis  grows,  and  the 
whole  form  becomes  altered.  Many  women 
who  during  childhood  have  enjoyed  appa- 
rently perfect  health,  as  they  approach 
puberty  become  gradually  or  suddenly  anaemic 
or  chlorotic,  without  any  assignable  cause 
other  than  the  demand  made  on  nutrition  by 
the*  process  of  development  through  which 
they  at  the  time  pass.  Nutrition  becomes 
impaired,  tastes  perverted,  pains  of  a  neur- 
algic character  are  felt  in  various  parts  of 
the  body,  the  menstrual  discharge  does  not 
appear,  or  it  may  appear  once  scantily  and 
then  at  irregular  intervals,  or  it  may  dis- 
appear for  months  or  even  years.  All  the 
symptoms  of  anaemia  are  present,  and  the 
patient  is  languid  and  listless,  lacks  energy, 
and  is  in  more  or  less  constant  suffering.  The 
above  course  of  events  may  take  place  even 
in  cases  where  the  surroundings  are  favour- 
able to  healthy  development.  Hygienic  con- 
ditions, however,  play  a  most  important  part 
in  the  proper  development  of  the  female 
functions,  and  when  the  surroundings  are 
unfavourable,  evil  is  sure  to  follow.  Want  of 
food  or  improper  food,  want  of  fresh  air  or 
impure  air,  want  of  exercise,  foul  gases, 
malaria,  are  prolific  causes  of  failure  or  im- 
perfection in  the  growth  and  development 
of  the  young  girl,  and  are  common  causes  of 
amenorrhcea.  Disease  also  is  by  no  means 
an  infrequent  cause  of  the  condition  under 
consideration,  such  as  phthisis,  Bright's  dis- 
ease and  diseases  of  the  liver,  stomach,  and 
nervous  system.  Emotion,  fright,  or  grief, 
change  of  air  and  food  (as  when  girls  go  from 
the  country  to  London),  and  cold,  may  arrest 
or  suspend  the  monthly  discharge. 

(2)  But  amenorrhcea  may  be  due  to  local 
conditions.  These  arc  absence  or  disease  of 
the  ovaries,  of  the  uterus,  or  of  both ;  and 
imperfect  development  of  one  or  both  organs. 

In  cases  whero  the  ovaries  are  absent,  the 
change  in  form,  from  girl  to  woman,  which 
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takes  place  at  puberty,  does  not  occur.  The 
girl  grows  but  does  not  develop.  A  masculine 
appearance  supervenes,  the  breasts  remain 
small,  the  pelvis  narrow,  the  voice  becomes 
manly  and  harsh,  a  beard  may  grow  on  the 
face,  sexual  passion  is  absent,  and  the  health 
remains  good. 

When  the  uterus  alone  is  wanting,  there 
may  be  no  indication  of  the  condition  in  the 
state  of  the  general  health  or  development, 
and  local  examination  is  necessary  in  order 
to  detect  the  circumstance.  In  these  cases 
the  vagina  terminates  in  a  cut  de  sac,  and 
the  uterus  cannot  be  felt  on  examination. 
On  introducing  a  finger  into  the  rectmn  and 
a  sound  into  the  bladder,  it  is  found  that  the 
two  organs  are  in  contact,  and  that  there  is 
no  uterus  between  them.  There  are,  how- 
ever, as  a  rule,  one  or  two  small  fibrous 
masses  representing  the  uterus. 

Certain  diseases,  as  scrofulous  abscess  and 
atrophy,  which  involve  the  whole  substance 
of  the  ovaries,  and  also  atrophy  of  the  womb, 
may  cause  amenorrhosa. 

Amenorrhea  from  retention. — In  these 
cases  the  sanguineous  discharge  is  separated, 
but  does  not  appear  externally,  owing  to 
atresia  of  the  genital  canal.  The  closure 
may  occur  at  any  point  between  the  os  uteri 
and  the  vaginal  orifice.  A  membrane  may 
close  the  os  tincae ;  the  hymen  may  be  im- 
perforate ;  the  vagina  may  be  absent ;  or  its 
walls  may  be  adherent  at  any  part  of  its 
course,  or  along  the  whole  of  it.  The  occlu- 
sion may  he  congenital,  or  may  arise  from 
inflammation  during  childhood  or  after 
severe  labours.  In  these  cases  the  menstrual 
molimina  are  periodically  present,  but  the 
catamenia  do  not  appear.  The  molimina 
increase  in  severity  from  month  to  month ; 
the  patient  has  pain  in  the  back  and  a  sense 
of  weight  in  the  pelvis,  and  becomes  pale  and 
sallow  ;  the  abdomen  after  a  time  begins  to 
enlarge,  and  continues  to  increase  at  monthly 
intervals.  On  examination  a  tumour  having 
the  shape  of  the  enlarged  uterus  may  be  felt 
rising  from  the  pelvis.  It  is  smooth,  elastic, 
and  dull  on  percussion.  If  the  condition  be 
not  discovered,  the  distension  of  the  uterus 
may  go  on  to  rupture,  or  its  contents  may 
pass  along  the  Fallopian  tubes  into  the 
abdomen,  causing  peritonitis  and  death. 

Diagnosis. — Whenever  a  patient  suffers 
from  amenorrhcea,  pregnancy  should  be 
thought  of.  If  this  state  can  be  excluded, 
the  general  condition  should  be  investigated. 
Ansemia  and  its  causes  should  be  sought  for. 
The  chest,  heart,  and  urine  should  be  ex- 
amined. If  there  be  no  general  condition  to 
account  for  the  amenorrhcea,  the  practitioner 
should  see  whether  the  breasts  and  pelvis 
are  developed,  and  examine  the  vulva  and 
vagina  for  obstruction,  if  there  be  any 
suspicion  of  such  a  condition.  Finally,  it 
may  be  necessary  to  examine  the  uterus  and 
ovaries. 


Treatment. — The  treatment  of  the  first 
form  of  amenorrhcea  is  the  treatment  of  the 
general  state.  If  there  be  want  of  constitu- 
tional vigour,  change  of  air,  exercise  in  the 
open  air,  mental  occupation,  but  not  severe, 
and  nourishing  diet  should  be  advised.  The 
stomach  and  bowels  should  be  attended  to ; 
and  gentle  aperients  and  salines  given  if  the 
tongue  be  foul ;  then  vegetable  tonics,  iron, 
iodides,  or  other  appropriate  remedies.  No 
efforts  should  be  made  to  act  especially  upon 
the  uterus,  and  this  is  particularly  binding 
when  the  amenorrhcea  is  dependent  on 
phthisis,  Bright's  disease,  or  such-like  con- 
ditions. 

The  second  form  is  often  incurable.  In 
those  cases  in  which  the  uterus  and  ovaries 
are  absent  nothing  can  be  done.    If  the 
J  uterus  be  present,  but  imperfectly  developed, 
much  may  be  done  when  the  cases  are  seen 
!  early,  but  nothing  if  seen  late.  Attempts 
have  been  made  to  promote  the  growth  and 
|  development  of  the  uterus  by  local  treatment, 
but  without  success.    For  this  purpose  stem 
|  pessaries,  galvanic  pessaries,  and  irritants 
have  been  used,  but  with  only  injurious 
results.    In  these  cases,  whether  they  be 
seen  early  or  late,  local  treatment  is  of  no 
j  use,  while  general  treatment,  directed  to  im- 
prove the  health  and  favour  growth,  may 
prove  of  the  greatest  value.    Plenty  of  good 
plain  food,  walking  exercise  short  of  fatigue, 
and  freedom  from  school  and  hard  mental 
work,  are  the  means  which  favour  the  easy 
and  early  transition  from  girlhood  to  woman- 
hood ;  whilst  over-work,  sedentary  habits, 
deficient  or  bad  food,  and  bad  air  produce  a 
rich  harvest  of  physical  suffering  peculiar  to 
women. 

In  cases  of  retention  of  the  menses  from 
atresia  of  the  genital  canal,  an  outlet  must 
be  made  for  the  flow.  If  the  hymen  be  im- 
perforate it  should  be  divided,  and  the  fluid 
allowed  to  run  out.  In  cases  of  absence  of 
the  vagina,  a  canal  has  in  some  instances 
been  successfully  made.  This,  however, 
should  only  be  done  in  cases  in  which  the 
uterus  and  the  ovaries  are  developed.  In 
atresia  of  the  os  uteri  the  offending  structure 
should  be  divided  by  the  trocar  or  knife. 
These  operations  are  accompanied  by  a  con- 
siderable amount  of  danger.  Patients  not 
infrequently  die  after  them  from  peritonitis 
or  shock.  It  should  not  be  forgotten,  how- 
ever, that  it  is  imperative  to  remove  the 
menstrual  fluid  retained,  for  unless  this  be 
accomplished  death  is  inevitable. 

II.  Dysmenorrhea.— Synon.  :  Fr.  Dys- 
mdnorrhee ;  Ger.  Dysmenorrhoe. 

In  dysmenorrhcea,  menstruation  is  accom- 
panied by  pain— that  is,  pain  referable  to 
the  genital  organs.  This  pain  is  seated  m 
the  pelvis,  and  radiates  to  the  sacrum,  groins, 
and  thighs.  In  some  women  the  menstrual 
function  is  performed  without  pain  or  dis- 
comfort of  any  kind.    As  a  rule,  however, 
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they  suffer  more  or  less  from  dull  aching  in 
the  pelvis,  backache,  headache,  languor,  and 
lassitude  during  the  catamenial  flow.  When 
the  dull  aching  amounts  to  sharp  pain,  the 
function  is  performed  abnormally,  and  the 
woman  is  said  to  sutler  from  dysmenorrhcea. 
This  symptom  is  frequently  met  with,  and  in 
association  with  many  pathological  condi- 
tions of  the  pelvis ;  diseases  of  the  uterus, 
such  as  fibroids ;  of  the  tubes,  such  as  con- 
gestion and  inflammation  ;  of  the  ovaries ; 
and  also  with  general  diseases,  such  as 
anaemia,  gout,  and  rheumatism. . 

-Etiology  axd  Symptoms.  —  Dysmenor- 
rhcea has  been  referred  to  five  different  con- 
ditions, upon  one  or  more  of  which  it  is 
supposed  to  depend.  Hence  five  kinds  of 
dysmenorrhcea  have  been  described  :  (1)  Me- 
chanical or  obstructive  ;  (2)  Congestive  or  in- 
flammatory; (3)  Ovarian;  (4)  Membranous ; 
and  (5)  Spasmodic  or  neuralgic. 

1.  Mechanical  or  obstructive  dysmenor- 
rhvea. — This  form  of  dysmenorrhcea  was  long 
thought  to  be  the  most  common ;  indeed,  it 
has  been  asserted  that  dysmenorrhcea  cannot 
be  said  to  exist  without  obstruction  to  the 
flow  of  blood  from  the  uterus.  Opinions, 
however,  differ  greatly  with  regard  to  the 
seat  of  the  obstruction.    Dr.  Robert  Barnes 
believed  it  to  be  seated  usually  at  the  os 
tincae,  and  to  be  frequently  accompanied  by 
conical  cervix  ;  Dr.  Marion  Sims  thought 
its  most  frequent  seat  was  the  os  internum 
uteri ;  while  Dr.  Graily  Hewitt  referred  the 
obstruction  to  flexion  of  the  uterus  in  the 
great  majority  of  cases — the  obstruction 
being  caused  by  the  narrowing  of  the  uterine 
canal  at  the  point  of  flexion.    The  outer  ori- 
fice of  the  uterus  may  be  closed  from  birth, 
or  in  consequence  of  inflammation  occurring 
subsequently,  and  thus  cause  obstruction  to 
the  escape  of  the  catamenial  fluid.    There  is 
no  question  therefore  that  this  condition  is 
one  that  may  give  rise  in  some  way  to  pain- 
ful menstruation.     Such  a  narrowing  of  the 
os  externum  as  to  give  rise  to  dysmenorrhcea 
is,  however,  extremely  rare.  A  narrow,  or  so- 
called  pin-hole  os  generally  admits  the  uterine 
sound,  and  women,  subjects  of  this  condition, 
frequently  menstruate  without  pain.  Indeed, 
it  has  been  abundantly  proved  that  pin-hole 
os  plays  no  part  in  the  production  of  dys- 
menorrhcea.   The  same  may  be  said  of  con- 
traction of  the  inner  orifice.    This  part  is 
rarely  or  never  met  with  so  small  as  to  pre- 
vent the  passage  of  the  sound,  and  just  as 
rarely  presents  obstruction  to  the  escape  of 
the  fluid.  Wherever  the  sound  can  be  passed 
it  may  be  safely  inferred  that  there  can  be  no 
obstructive  dysmenorrhcea.   That  flexions  of 
the  uterus  can  interfere  with  the  calibre  of 
the  canal  and  obstruct  the  menstrual  flow  is 
a  simple  theory,  and  all  observations  in  the 
dead  body  go  to  show  that  it  is  fallacious, 
tor  the  few  flexed  uteri  which  are  found  in 
our  museums  present  patent  canals.  The 
it. 
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only  instances  in  which  the  canal  is  con- 
stricted by  flexion  are  those  in  which  senile 
atrophy  has  taken  place— that  is,  when  the 
walls  of  the  organ  have  become  thinned  by 
age ;  but  by  this  time  the  menopause  has 
been  passed,  and  dysmenorrhcea  become  im- 
possible. So  called  retroflexion  of  the  uterus 
may,  however,  give  rise  to  dysmenorrhea 
when  the  body  of  the  organ  sinks  into  the 
pouch  of  Douglas,  and  it,  together  with  the 
broad  ligaments,  becomes  constricted  by  the 
sacro-uterine  ligaments.  Just  as  hernia  of 
the  uterus  may  give  rise  to  congestion  and 
dysmenorrhcea,  so  such  a  condition  would 
prevent  the  return  of  the  blood  along  the 
uterine  veins,  and  lead  to  swelling  and  con- 
gestion of  the  body  of  the  uterus,  and  painful 
menstruation. 

2.  Congestive  or  inflammatory  dysmenor- 
rhcea.— This  name  has  been  given  to  those 
cases  of  painful  menstruation  in  which 
the  uterus  is  enlarged  and  heavier  than 
natural.  It  is  met  with  in  the  married  and 
in  the  single,  but  it  is  probable  that  it  never 
occurs  as  a  primary  affection.  Congestion 
and  inflammation  are  frequent  accompani- 
ments of  dysmenorrhcea  when  they  are  not 
the  cause  of  it.  They  are  generally  the 
result  of  labour  or  abortion,  or  of  dysmenor- 
rhcea itself,  of  infection  or  mischievous  med- 
dling, more  especially  the  use  of  instruments, 
such  as  the  uterine  sound.  The  symptoms 
are  a  continuous  dull  aching  pain,  chiefly  in 
the  sacrum  and  thighs,  and  a  sense  of  weight 
and  fulness  in  the  pelvis.  This  form  does 
not  deserve  the  name  of  dysmenorrhcea,  for 
the  pain  is  at  its  worst  at  other  times  than 
during  menstruation,  and  is  frequently  re- 
lieved by  the  appearance  of  the  menstrual 
flow. 

3.  Ovarian  dysmenorrhcea. — This  does  not 
deserve  the  name  of  dysmenorrhcea,  for  it  is 
not  due  to  menstruation— that  is,  to  the  dis- 
charge of  the  sanguineous  fluid  from  the 
uterus,  but  to  the  growth  and  ruptm-e  of  the 
Graafian  follicles.  The  Graafian  follicles 
develop  gradually,  and  take  a  long  time  to 
arrive  at  maturity.  It  is  not  a  sudden  pro- 
cess. Towards  the  end  of  their  growth,  when 
they  are  about  to  rupture,  the  ovarian  pain 
is  experienced.  They  usually  burst  some  time 
before  the  appearance  of  the  menstrual  flow, 
but  the  rvipture  may  happen  during  the  flow 
or  after  its  cessation.  Pain  usually  comes 
on  before  the  flow — a  few  days  or  a  week — 
and  may  cease  with  the  appearance  of  the 
menses,  or  several  days  before  that  event ;  the 
suffering  may,  however,  come  on  at  any  time 
during  the  flow  or  immediately  after  it  has 
ceased,  or  at  any  tinio  during  the  interval. 
It  is  situated  usually  in  the  left  ovarian 
region,  for  the  left  ovary  is  more  frequently 
affected  than  the  right,  the  pain  extending 
down  to  the  thighs  and  to  the  sacro-iliac 
joint  of  tho  snino  side.  Not  infrequently  the 
corresponding  kidney  is  tender.    Pain  may 
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occur  in  the  right  or  left  side  at  alternate 
periods — or  a  period  may  pass  without  pain. 
Vomiting  and  hysterical  manifestations  are 
often  present.    There  is  superficial  and  deep 
tenderness  over  the  painful  part.  Patients 
often  say  that  they  have  a  swelling  in  the 
side,  and,  on  examination,  a  diffused  fulness 
is  found  in  the  ovarian  region,  which  is  tym- 
panitic, and  evidently  due  to  local  distension 
of  intestine  with  gas.    Examination  per  vagi- 
nam  and  per  rectum  will  often  detect  a  small 
body  or  swelling,  tender  and  movable  at  first 
— later  on  fixed — on  the  affected  side  and  a 
little  behind  the  uterus.    Pressure  on  the 
swelling  calls  forth  severe  pain  and  a  feeling 
of  sickness.    At  a  later  period  the  uterus 
becomes  less  movable  and  drawn  to  the 
affected  side.    This  is,  doubtless,  due  to  con- 
traction of  inflammatory  products,  and  not  to 
distension  of  the  broad  ligaments,  for  it  occurs 
in  long-standing  cases  only.    Micturition  is 
frequent  and  painful.  The  pathological  lesion 
is  inflammation  of  the  uterine  appendages — 
the  tubes,  the  ovaries,  and  the  peritoneum, 
the  Graafian  follicles,  the  stroma,  or  the  sur- 
face of  the  ovaries,  one  or  all  may  be  affected. 
This  condition  is  again  rarely  primary.  In 
women  who  have  had  children  it  is  often  due 
to  parturition  and  abortion.     In  the  un- 
married, it  is  often  the  result  of  long-standing 
dysmenorrhcea — sometimes  of  acute  specific 
disease,  or  of  inflammatory  mischief  set  up 
by  causes  mentioned  in  the  preceding  para- 
graph, or  exposure  to  cold  during  menstrua- 
tion. 

4.  Membranous  dysmenorrhcea. — In  this 
form  a  membranous  sac,  having  the  shape 
of  the  body  of  the  uterus,  is  expelled  with 
the  menses.  The  sac  has  three  orifices 
corresponding  to  the  orifices  of  the  Fallopian 
tubes  and  the  inner  orifice  of  the  uterus.  It 
has  an  internal  smooth,  punctated,  and  an 
external  flocculent  surface.  Occasionally 
during  expulsion  the  sac  is  turned  inside 
out.  It  may  be  passed  with  every  or  every 
other  menstruation,  or  only  occasionally. 
Instead  of  being  passed  in  the  form  of  a 
complete  sac,  the  membrane  may  be  broken 
up  and  expelled  as  shreds  of  various  sizes. 
Microscopic  examination  shows  that  the 
membrane  possesses  a  structure  identical 
with  the  lining  of  the  body  of  the  uterus.  It 
contains  glands  and  blood-vessels,  and  is,  in 
fact,  the  decidua  menstrualis.  It  has  been 
said  that  this  membrane  is  always  the  result 
of  conception,  but  ample  evidence  has  been 
published  in  refutation  of  this  statement. 
Other  bodies  may  be  expelled  from  the  ute- 
rus during  menstruation,  such  as  clots  of 
blood,  fibrin,  masses  of  mucus  forming 
casts  of  the  uterine  canal,  casts  of  the  vagina, 
and  products  of  conception.  Several  cases 
of  monthly  abortion  have  been  recorded. 
These  substances  can  be  distinguished  from 
the  decidua  menstrualis  by  microscopic  ex- 
amination only,  and  easily,  except  the  pro- 


ducts of  conception.    These  present  the 
structure  of  the  decidua ;  but  they  also  pre- 
sent some  additional  appearances  which,  if 
found,  are  characteristic,  such  as  the  sac — 
partial  or  complete- — formed  by  the  decidua 
reflexa  and  the  large  cells  which  are  met 
with  in  the  decidua  vera  and  chorionic  villi. 
When  cases  of  this  disorder  come  under 
notice  the  uterus  is,  as  a  rule,  enlarged. 
This,  however,  is  not  always  the  case.  The 
enlargement  is  probably  a  condition  secon- 
dary to  the  dysmenorrhcea  or  to  previous  ges- 
tation. There  is  commonly  tenderness  of  the 
pelvic  tissues  around  the  uterus,  probably 
of  the  peritoneum.    Ovaritis  is  frecpiently 
present.     These   conditions  are  probably 
secondary.     Affections    of   other  mucous 
membranes  may  be  present,  such  as  bron- 
chial catarrh.     Membranes  may  be  passed 
from  the  uterus  without  pain ;  or  pain  may 
be   present,  but  varying  in   degree  from 
slight  discomfort  to  intense  suffering.  The 
severest  pains,  however,  are  not  due  to 
obstruction  caused  by  the  passage  of  the 
membranes  blocking  the  os  uteri  and  causing 
retention  of  the  fluid,  but  to  spasm  of  the 
uterus.   The  passage  of  the  membrane  takes 
place  often  on  the  third  day  of  menstruation, 
but  it  may  occur  later.    Frequently  shreds 
are  passed  from  the  first  or  second  day  to 
the  end  of  the  flow.    With  the  expulsion  of 
the  membrane  there  is  usually  a  gush  of 
blood,  after  which  the  flow  proceeds  nor- 
mally.   The  catamenial  discharge  may  be 
normal  in  amount,  considerably  increased, 
or  even  scanty. 

The  pathology  of  this  affection  is  some- 
what obscure.  Several  views  have  been 
held  with  regard  to  it,  some  of  which  de- 
serve no  notice.  Inflammation,  however,  is 
so  frequent  an  accompaniment,  that  the  view 
that  inflammation  is  its  cause  is  one  which 
deserves  attention.  Against  this  view  is  the 
fact  that  about  two-thirds  or  three-fourths  of 
the  cases  are  cases  of  primary  dysmenorrhcea, 
in  which  inflammation  could  not  have  been 
present ;  and  it  is  consequently  inferred  that 
the  inflammation,  which  is  so  often  present, 
is  really  a  secondary  development,  being  the 
result  of  the  dysmenorrhcea ;  moreover,  on 
no  other  surface  of  the  body  is  inflamma- 
tion known  to  give  rise  to  a  periodical  exu- 
dation of  this  kind,  or  to  change  the  character 
of  the  mucous  surface  in  such  a  manner  as 
to  cause  it  to  be  shed  in  the  way  the  mu- 
cous membrane  of  the  uterus  is  shed  in  this 
disease.  More  recently  it  has  been  stated 
that  the  disease  is  the  result  of  amyloid 
degeneration  of  the  lining  of  the  uterus. 
If  such  degeneration  be  present  m  some 
cases,  it  is  certainly  not  in  all.  The  cause 
is  probably  to  be  sought  in  malnutrition 
of  the  uterus,  which  in  some  cases  has 
existed  ab  initio,  while  in  others  it  has  suc- 
ceeded to  some  disease,  such  as  inflammation 
or  imperfect  involution  of  the  uterus  after 
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pregnancy.  It  has  been  met  with  also  in 
gouty  and  rheumatic  subjects,  but  it  is  not 
known  if  it  holds  any  relation  to  these 
diseases.  The  pathology  of  the  affection 
appears  to  be  a  failure  of  the  molecular  dis- 
integration of  the  decidua  menstrualis  which 
takes  place  during  normal  menstruation,  and 
this  must  be  due  to  the  presence  in  the 
decidua  of  some  tissue  which  resists  disin- 
tegration more  than  the  healthy  tissues  of 
that  membrane.  The  only  tissue  which  has 
been  found  in  the  uterine  wall  which  would 
offer  such  resistance  to  disintegration  is 
fibrous  tissue.  It  is  known  that  this  varies 
somewhat  in  quantity  in  the  wall  of  the 
uterus,  according  as  it  is  diseased  or  healthy. 
In  cases  of  inflammation  of  the  uterus  in 
which  imperfect  resolution  has  taken  place, 
excess  of  fibrous  tissue  is  found  in  the  wall. 
In  cases  of  sub-mvolution  a  similar  excess  is 
found,  and  it  would  be  expected  that  in  cases 
of  imperfect  development  at  puberty  a  simi- 
lar excess  would  be  found.  It  is  known  that 
the  organs  in  which  membranous  dysmenor- 
rhcea  is  met  with  are  imperfectly  developed 
uteri,  uteri  that  have  been  inflamed,  and 
uteri  that  have  been  pregnant  and  in  which 
parturition  or  abortion  has  been  followed  by 
an  imperfect  return  of  the  organ  to  its  natu- 
ral state  ;  and  it  is  maintained  that  the 
presence  of  an  excess  of  fibrous  tissue  in 
the  wall  of  such  uteri  is  the  cause  of  the 
shedding  of  the  decidua  as  a  membrane. 
This  is  the  most  probable  explanation  of 
the  occurrence  of  membranous  dysmenor- 
rhcea. 

5.  Spasmodic  or  neuralgic  dysmenor- 
rhea.— This  form  of  dysmenorrhcea  includes 
the  very  great  majority  of  severe  cases.  For 
a  time  spasm  and  neuralgia  were  regarded  as 
an  asylum  for  ignorance,  and  other  condi- 
tions which  formed  the  basis  of  the  mechani- 
cal theory  of  terine  pathology  were  put 
forward  in  their  place.  Further  research, 
however,  has  shown  that  spasm  and  neuralgia 
are  by  no  means  conditions  of  no  import- 
ance in  dysmenorrhcea,  that  the  founda- 
tions of  the  mechanical  system  were  laid  in 
error,  and  that  dysmenorrhcea  is  but  another 
name  for  uterine  colic.  It  is  well  known 
that  with  dysmenorrhcea,  flexions  of  the 
uterus,  a  narrow  external  orifice,  or  a  narrow  ! 
internal  orifice  may  be  present,  and  it  is 
equally  well  established  that  these  conditions 
may  be  removed  and  yet  the  dysmenorrhcea 
remain.  The  inner  and  outer  orifices  may 
be  incised,  and  the  flexion  straightened,  with- 
out relief.  The  observations  of  Vedeler  and 
Herman  prove  that  the  percentage  of  virgins 
who  suffer  from  dysmenorrhcea  is  almost  the 
same  whether  the  uterus  be  straight  or  in  a 
state  of  flexion.  In  fact,  dysmenorrhea  is 
lust  as  freqnent  in  the  absence  of  flexion  of 
the  uterus  as  when  flexion  is  present ;  and 
every  practitioner  who  has  seen  a  consider- 
able number  of  cases  of  dysmenorrhcea  has 


ample  proof  that  a  narrow  external  or  internal 
os  is  not  a  common  cause  of  it. 

Dysmenorrhcea  may  be  divided  into  two 
categories — the  primary  and  the  acquired. 
Primary  dysmenorrhcea  is  present  from  the 
commencement  of  menstruation,  or  soon 
afterwards.    Acquired  dysmenorrhcea  comes 
on  at  a  later  period  of  life,  after  menstrua- 
tion has  been  thoroughly  established,  often 
after  pregnancy,  labour,  abortion,  and  in 
consequence  of  chills,  inflammatory  attacks 
of  the  pelvic  organs,  acute  diseases,  anaemia, 
and  exhaustion.    The  primary  variety  forms 
the  majority  of  cases,  and  in  these  no  recogni- 
sable disease  of  the  uterus  is  present.    It  is 
generally  believed  that  the  uterus  undergoes 
regular   contractions  during  menstruation. 
These  cannot  be  observed  in  the  healthy 
organ,  but  they  have  been  witnessed  in  cases 
in  which  the  uterus  was  enlarged  by  fibroid 
tumours.    In  health  these  contractions  are 
painless.    When  they  become  irregular  they 
are  painful,  and  give  rise  to  dysmenorrhcea. 
The  pain  is  situated  in  the  pelvis,  and  is  re- 
ferred to  the  uterus.    It  is  of  varying  inten- 
sity ;  it  may  be  slight ;  or  it  may  be  extremely 
severe — agonising.   It  radiates  to  the  groins, 
sacrum,  and  thighs.  It  is  often  said  to  be  all 
round  the  pelvis  or  lower  part  of  the  trunk, 
and  is  often  compared  to  the  pain  of  labour, 
or  that  of  abortion.    The  pain  may  come  on 
a  little  before,  with,  or  a  little  after  the 
appearance  of  the  discharge.    Usually  it 
occurs  during  the  first  twelve  or  twenty-four 
hours,  and  lasts  from  four  or  five  hours  to 
twenty-four,  or  even  to  the  end  of  the  flow. 
It  is  paroxysmal.    There  is  often  tenderness 
of  the  skin  of  the  hypogastrium  and  groins, 
vomiting,  hiccough,  headache,  hysteria ;  and 
even  delirium  may  be  present.    The  men- 
strual flow  may  be  scanty  or  profuse.  In 
the  former  case  it  is  often  followed  by  an 
abundant  yellow  discharge  lasting  for  a  few 
days.   There  may  be  leucorrhcea  throughout 
the  inter-menstrual  interval.    Micturition  is 
sometimes  frequent  and  painful.  Patients 
who  suffer  in  this  way  may  enjoy  good  health 
during  the  inter-menstrual  interval,  but  often 
they  suffer  from  neuralgic  pains  at  other 
times  than  at  the  periods,  and  they  fre- 
quently suffer  from  severe  headaches  at  the 
time  of  their  period. 

Treatment. — Dysmenorrhcea  is  generally 
obstinate  under  treatment,  and  its  course  is 
very  protracted.  In  many  cases  much  may 
be  done  by  attention  to  the  general  health, 
to  the  state  of  the  stomach,  liver,  and  bowels. 
During  an  attack,  if  severe,  rest  in  bed 
should  be  enjoined  and  hot  baths.  As  drugs, 
solution  of  acetate  of  ammonium,  castor, 
phenazone,  and  phonacetin  are  useful;  some- 
times opium  and  morphine  are  called  for,  for 
the  relief  of  the  pain.  Alcohol  in  small  doses 
is  useless,  and  in  large  quantities  intoxicates. 
During  the  interval  saline  aperients,  iron, 
arsenic,  bismuth,  iodide  of  potassium,  and 
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ergot  are  of  service  ;  guaiacuin  resin  alone  or 
in  combination  with  sulphur  is  sometimes  of 
use.    If  there  be  a  gouty  or  rheumatic  tend- 
ency, this  should  be  treated.    As  a  rule,  in 
these  cases  there  is  nothing  to  be  gained  by 
local  treatment  of  so-called  misplacement 
and  conical  cervix.    Occasionally,  however, 
in  cases  of  severe  retroversion  or  retro- 
flexion, where  the  fundus  of  the  uterus  is 
grasped,  in  Douglas's  pouch,  a  pessary  may 
be  of  use.    Incision  of  the  external  orifice, 
in  so  far  as  the  writer  knows,  is  of  no  use. 
Belief  sometimes  follows  incision  of  the  in- 
ternal orifice.    Whether  this  relief  is  due  to 
the  enlargement  of  the  canal  caused  by  the 
incision,  or  to  the  stretching  of  the  neck  of 
the  womb,  which  is  generally  carried  out 
along  with  it,  either  by  the  introduction  of  a 
plug  of  lint  or  of  a  stem  pessary,  is  still  a 
debated  question.    The  idea  of  incising  the 
neck  of  the  womb,  whether  at  the  external 
or  internal  orifice,  is  based  upon  an  error  in 
pathology,  namely,  that  the  pain  is  due  to 
mechanical  obstruction  to  the  flow  of  the 
menstrual  discharge  from  the  uterus  ;  and,  as 
it  is  a  dangerous,  and  may  be  even  a  fatal 
proceeding,  it  should  not  be  undertaken. 
Dilatation  of  the  cervix,  however,  is  the  most 
efficient  means  we  have  for  the  relief  of 
severe  dysmenorrhoea  when  drugs  and  other 
treatment  fail.    The  object  of  this  procedure 
is  not  to  enlarge  the  canal  for  the  passage  of 
the  menstrual  fluid,  but  to  stretch  the  neck 
of  the  womb  in  order  to  destroy  the  tendency 
to  spasm.    Indeed,  it  is  done  on  precisely 
the  same  principle  as  dilatation  of  the  vaginal 
orifice  is  done  for  vaginismus,  and  of  the 
sphincter  ani  in  cases  of  spasm  of  that 
muscle.    The  dilatation  may  be  effected  by 
the  use  of  tents  made  of  laminaria  digitata  or 
tupelo  wood,  or  sponge  ;  the  former  are  pre- 
ferable to  the  latter.  They  should  be  allowed 
to  remain  in  the  cervix  for  from  six  to  ten 
hours,  until  the  canal  has  been  weU  dilated. 
Or,  preferably,  the  dilatation  may  be  carried 
out  by  means  of  bougies  ;  metallic  bougies 
are  the  best,  graduated  according  to  English 
measurement.  The  dilatation  may  be  carried 
out  at  one  sitting,  when  the  patient  is  put 
under  chloroform,  and  a  series  of  bougies 
from  No.  6  or  8  to  No.  16  to  18  passed  ;  or 
at  several  sittings,  when  one  or  two  bougies 
should  be  passed  every  second  or  third  day, 
until  the  required  size  has  been  reached. 
Hegar's  bougies  are  often  used  for  this  pur- 
pose, but  the  English  metallic  bougies  are  m 
every  respect  preferable.    Dilators  have  been 
used  for  this  purpose  also,  such  as  Priestley's 
or  Ellinger's.    Some  of  these  have  three 
blades  and  some  have  two.  Some  are  opened 
by  a  screw  and  some  by  hand  pressure. 
There  are  many  instances  in  which  these  in- 
struments have  lacerated  the  cervix  severely, 
and,  their  use  being  accompanied  by  greater 
risk  than  that  of  bougies,  they  should  be 
avoided. 


III.  Menorrhagia  and  Metrorrhagia. 
Synon.  :  Vulg.  Flooding ;  Fr.  Menorrhagie ; 
MetrorrJiagie  ;  Ger.  Mutterblutfluss. 

Menorrhagia  is  used  to  denote  profuse 
menstruation  ;  metrorrhagia,  haemorrhage 
from  the  uterus  at  any  other  time  than  the 
catamenial  epoch.  The  two  symptoms  are 
frequently  met  with.  Menorrhagia  often 
exists  alone.  When  metrorrhagia  is  present 
during  menstrual  life,  the  catamenia  are,  as 
a  rule,  also  profuse.  These  haemorrhages 
may  be  called  forth  by  many  lesions.  In- 
deed, they  may  accompany  the  majority  of 
the  pathological  conditions  to  which  the 
pelvic  organs  are  liable.  They  may  also 
arise  from  general  states — as  scurvy,  the 
hsemorrhagic  diathesis,  Bright's  disease, 
phthisis,  cirrhosis  of  the  liver,  and  the  acute 
specific  diseases.  The  most  common  cases 
are,  however,  associated  with  distinct  altera- 
tions of  structure  in  the  pelvic  organs,  as 
sub-involution  of  the  uterus,  polypus,  fibroid 
tumour,  cancer,  displacements,  retained  por- 
tions of  placenta,  moles  (fleshy  or  vesicular), 
fungous  degeneration  of  the  mucous  mem- 
brane of  the  uterus,  mucous  polypi,  ulcera- 
tions of  the  cervix,  haematocele,  inversion  of 
the  uterus,  and  congestion  of  this  organ  due 
to  obstruction  to  the  circulation  through  the 
heart  and  lungs  or  hver. 

Profuse  haemorrhages  of  an  irregular  cha- 
racter occur  also  in  young  girls  before  the 
advent  of  regular  menstruation.  This  form 
of  uterine  haemorrhage  is  not  common,  but 
it  is  sometimes  of  very  serious  import,  and 
occasionally  has  proved  fatal.  More  frequent 
is  the  occurrence  of  irregular  bleeding  from 
the  uterus  at  the  menopause.  The  causes 
of  these  climacteric  haemorrhages  are  really 
not  known.  They  have  been  said  to  be 
due  to  congestion,  but  on  insufficient  evi- 
cIghcg 

Treatment. — The  treatment  of  haemor- 
rhage from  the  uterus  resolves  itself  into  the 
immediate  treatment  of  the  attack,  and  the 
treatment  of  the  condition  leading  to  it.  The 
treatment  of  the  attack,  or  the  means  of 
arresting  the  bleeding,  consists  in  great  part 
in  securing  absolute  rest.  The  patient  should 
remain  in  bed  in  the  recumbent  position,  and 
avoid  all  exertion— mental  and  physical.  At 
the  same  time,  internal  remedies  which  tend 
to  check  haemorrhage  should  be  given.  01 
these,  those  most  commonly  used  are  ergot, 
gallic  acid,  the  mineral  acids,  and  acetate 
of  lead.  Mineral  acids,  in  combination  with 
sulphate  of  magnesium  or  sodium,  often  act 
well.  Should  acetate  of  lead  be  administered, 
the  patient  should  be  carefully  watched,  as 
some  persons  are  very  sensitive  to  the  action 
of  the  drug,  and  manifest  symptoms  of  acute 
lead-poisoning  after  the  administration  ot  a 
small  quantity.  Should  these  means  fad,  re- 
course should  be  had  to  plugging  the  vagina 
or  uterus.  The  vagina  is  plugged  in  the 
following  manner  :  The  patient  is  placed  ou 
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her  left  side,  a  speculum  is  introduced,  and  the 
canal  is  firmly  packed  with  pledgets  of  iodo- 
form or  sal  alembroth  wool  or  gauze,  tied  on 
a  string  for  convenience  of  removal.  This  will 
arrest  the  haemorrhage  for  a  time,  but  it  can 
only  prove  a  temporarj'  expedient.  The  plug 
is  liable  to  become  offensive,  from  decompo- 
sition of  blood  and  of  the  secretions  in  the 
vagina,  and  should  consequently  be  changed 
in  forty-eight  to  sixty  hours,  or  sooner.  A 
more  efficient  means  of  arresting  haemorrhage 
is  plugging  the  uterus  itself.  This  is  done 
by  means  of  tents  of  sponge  or  laminaria, 
and  with  a  twofold  object.  The  first  object 
is  the  immediate  arrest  of  the  bleeding  ;  but 
the  chief  object  visually  is  to  dilate  the  canal 
of  the  uterus,  so  as  to  permit  its  exploration 
by  the  finger,  and  the  discovery  of  the  cause 
of  the  bleeding.  This  means  will  not  only 
check  the  bleeding  temporarily,  but  will  in 
many  cases  effect  a  permanent  cure.  Tents 
should  be  rendered  aseptic  by  immersion  for 
some  days  in  a  spirituous  solution  of  corro- 
sive sublimate  (1  in  1,000).  To  facilitate  the 
introduction  of  a  tent,  a  Sims's  speculum 
should  be  used,  and  the  cervix  of  the  uterus 
should  be  fixed  by  a  sharp  hook.  In  many 
cases,  however,  tents  will  not  be  necessary. 
The  haemorrhage  will  be  controlled  by  the 
other  means  enumerated,  or  the  cause  of  the 
haemorrhage  will  be  made  out  without  the 
use  of  tents.  In  all  cases,  however,  in  which 
the  haemorrhage  is  uncontrollable,  or  so  pro- 
fuse as  to  threaten  life,  or  in  which  the  cause 
of  the  bleeding  is  obscure,  tents  should  be 
had  recourse  to,  both  to  check  the  flow  and 
complete  the  diagnosis.  When  the  cause 
has  been  discovered,  it  should,  if  possible,  be 
removed. 

But  even  after  the  uterine  canal  has  been 
dilated,  no  definite  cause  may  be  found  for 
the  bleeding.  In  these  cases,  styptics,  or 
even  caustics,  may  be  applied  to  the  inner 
surface  of  the  organ.  Those  chiefly  used  are 
a  solution  of  iodine,  a  solution  of  perchloride 
of  iron,  chromic  acid,  and  carbolic  acid.  These 
are  best  applied  through  a  uterine  speculum 
of  platinum  or  vulcanite,  on  a  probe  of  simi- 
lar material.  "While  using  these  means,  it 
shonld  be  borne  in  mind  that  internal 
uterine  medication  is  not  free  from  grave 
danger. 

The  rest  of  the  treatment  of  menorrhagia 
consists  in  attention  to  the  general  state. 

John  Williams. 

MENSURATION  (mensura,  a  mea- 
sure;.— A  synonym  for  measurement.  See 
Physical  Examination. 

MENTAGrRA  (mcntwn,  the  chin;  and 
"r/pa,  an  attack :  formed  after  podagra). — A 
name  for  affections  of  the  chin.  Its  applica- 
tion is  more  general  than  that  of  mjcosin. 
See  Sycosis. 

MENTAL  DISORDERS.  —  See  In- 
sanity. 
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MENTONE,  Prance,  on  the  extreme 
East  of  the  French  Riviera.— A  mode- 
rately warm,  bracing,  sheltered,  and  dry 
winter  climate.  Mean  temperature  in  winter 
52°  F. ;  rainfall  24  inches.  See  Climate, 
Treatment  of  Disease  by. 

MERCURY,  Diseases  arising  from. 

Synon.  :  Fr.  Hydrargyrie ;  Intoxication 
Mercurielle ;  Ger.  QuecTtsilbervergiftvmg. 

Though  considerable  discrepancies  of 
opinion  have  existed  as  to  the  poisonous 
or  innocent  properties  of  the  metal  mercury 
itself  when  swallowed,  there  can  be  no  doubt 
as  to  the  poisonous  character  of  its  soluble 
and  volatile  compounds,  nor  even  as  to  the 
insidious  nature  of  the  vapours  of  metallic 
mercury.  Metallic  mercury  has  occasionally 
been  administered  in  enormous  quantities 
without  producing  any  decided  physiological 
effects  ;  whilst,  in  other  instances,  salivation 
and  other  specific  effects  have  resulted.  These 
differences  are  doubtless  due  to  the  fact  that, 
in  those  cases  where  effects  have  resulted 
from  the  administration,  oxidation  and  solu- 
tion of  a  portion  of  the  metal  had  taken 
place. 

Mercurial  poisoning  may  be  either  (A) 
acute,  or  (B)  chronic ;  the  former  resulting 
from  the  administration  of  one  or  several 
large  doses  at  short  intervals,  the  latter  form 
of  mercurialism  arising  from  the  repeated 
exhibition  of  small  doses  of  the  less  active 
preparations  of  the  metal.  There  is  also  a 
peculiar  form  of  mercurialism  which  is  the 
effect  of  the  inhalation  of  the  vapours  either 
of  the  metal  or  of  its  volatile  compounds,  and 
is  characterised  by  paralysis. 

A.  Acute  mercurial  poisoning. — De- 
scription.— The  effects  produced  by  a  con- 

j  siderable  dose,  say  60  grains,  of  one  of  the 
more  soluble  compounds  of  mercury,  such  as 
corrosive  sublimate  or  the  nitrate,  are  those 
of  a  corrosive  and  irritant  poison.  The  effects 
are  immediate.  In  the  act  of  swallowing,  an 
intense  burning  sensation  is  experienced  in 
the  mouth  and  throat,  followed  by  excrucia- 
ting pain  in  the  stomach,  and  extending  over 
the  abdomen.  The  local  effects  of  the  poison 
are  frequently  visible,  as  a  whitening  of  the 
tongue  and  fauces.  There  is  vomitmg,  tenes-- 
mus,  and  purging,  often  of  a  bloody  character. 
Colic,  and  great  tenderness  and  swelling  of 
the  abdomen,  are  also  symptomatic.  Not 
infrequently  there  is  suppression  of  the 
urine.  The  gustatory  sensation  is  perverted; 
there  is  dryness  of  the  mouth ;  and  a  brassy 
or  metallic  taste  is  generally  experienced 
after  tho  first  local  corrosive  action  of  the 
poison  has  somewhat  abated.  The  counten- 
ance is  anxious ;  the  skin  is  pale,  cold,  and 
clammy ;  and  Uiu  pulse  is  small,  weak,  and 
rapid.    Salivation  may  supervene,  accom- 

i  panied  by  fcutor  of  tho  breath.  Should  re- 
covery not  take  place,  death  may  occur 
within  a  few  hours,  or  may  be  delayed  for 
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one  or  more  days ;  or  the  patient  may  more 
rarely  succumb  to  some  of  the  ordinary 
sequel®  of  corrosive  poisoning.  When  death 
supervenes  speedily  after  the  administration 
of  the  poison,  the  fatal  result  is  usually  due 
to  collapse. 

Most  of  the  effects  of  acute  mercurial 
poisoning  may  result  from  the  application  of 
a  concentrated  solution  of  corrosive  sublimate 
to  the  unbroken  skin. 

Anatomical  Characters. — The  post-mor- 
tem appearances  seen  after  acute  mercurial 
poisoning  are  inflammation  and  even  erosion 
of  the  mucous  membrane  of  the  stomach, 
and  extravasation  of  blood  beneath  this  mem- 
brane. Ulceration  is  rare.  The  intestinal 
tract  also  exhibits  signs  of  extensive  inflam- 
mation, and  this  has  been  noticed  especially 
in  the  large  intestine.  The  rectum  is  usually 
much  inflamed,  and  its  surface  covered  with 
shreds  of  bloody  mucus.  A  peculiar  slaty 
appearance  of  the  mucous  membrane  of  the 
stomach  and  intestines,  where  not  highly  in- 
flamed, has  been  thought  to  be  characteristic 
of  poisoning  by  corrosive  sublimate. 

Diagnosis.  —  Though  the  symptoms  of 
poisoning  by  corrosive  sublimate,  and  other 
corrosive  preparations  of  mercury,  greatly 
resemble  those  produced  by  arsenic,  the 
diagnosis  is  generally  not  difficult.  The 
effects  following  almost  immediately  on  ad- 
ministration, the  metallic  taste  in  the  mouth, 
and  the  greater  frequency  of  bloody  stools  in 
mercurial  poisoning,  serve  to  differentiate 
between  the  poisons.  Where  doubt  exists, 
an  analysis  of  the  secretions  may  be  made ; 
arsenic  is  most  readily  detected  in  the  urine, 
and  mercury  in  the  saliva.  The  existence  of 
salivation  and  fcetor  of  the  breath — though 
not  always  present — may  also  be  valuable 
aids  in  completing  the  diagnosis. 

Treatment. — In  acute  poisoning  by  corro- 
sive sublimate,  the  best  antidote  is  albumen, 
or  the  albuminoids  in  any  soluble  form.  The 
white  of  one  or  more  eggs  should  be  beaten 
up  with  water,  and  swallowed  as  quickly  as 
possible.  Failing  an  egg,  flour  made  into  a 
thin  paste  may  be  administered.  Albumen 
combines  directly  with  corrosive  sublimate 
to  form  an  insoluble  compound.  On  account 
of  the  powerful  local  action  of  the  poison  on 
the  stomach,  the  use  of  the  stomach-pump  is 
not  advisable ;  but  if  the  vomiting  be  not 
free,  emetics  of  as  simple  character  as  possi- 
ble may  be  administered.  The  rest  of  the 
treatment  consists  in  alleviating  pain  by 
means  of  opiates,  and  the  general  treatment 
applicable  for  irritant  poisons.  Thirst  must 
be  alleviated  by  demulcent  drinks.  For  this 
purpose  milk,  mixed  with  once  or  twice  its 
bulk  of  lime-water,  is  excellent ;  the  casein 
of  the  milk  and  the  lime  both  tending  to 
render  the  mercury  insoluble,  and  so  to  act 
as  antidotes. 

B.  Chronic  mercurial  poisoning. 
Synon.  :  Mercurialism. 


Description. — The  repeated  ingestion  of 
small  doses  of  the  more  soluble  and  active 
preparations  of  mercury,  such  as  the  perchlo- 
ride  and  the  bicyanide,  may  give  rise  to- 
chronic  symptoms ;  but  these  more  frequently 
result  from  the  administration  of  one  or  more 
doses  of  the  more  insoluble  preparations  of 
the  metal,  such  as  calomel  or  the  oxides. 
When  chronic  symptoms  follow  the  adminis- 
tration of  one  dose  of  a  mercurial  prepara- 
tion, this  is  not  altogether  due  to  the  peculiar 
idiosyncrasy  of  the  patient,  but  is  attributable 
in  no  small  degree  to  the  slowness  with  which 
mercury  is  ehminated  from  the  system. 
There  appears  also  to  be  a  remarkable  differ- 
ence, not  altogether  dependent  upon  their 
differing  solubilities,  between  mercuric  or 
per-salts,  and  mercurous  or  proto-salts,  in 
respect  to  their  toxic  properties.  Mercuric 
compounds  are  greatly  more  potent  than 
mercurous  salts.  By  far  the  most  common 
result  •  of  the  continued  a<hninistration  of 
mercury  compounds  is  salivation.  This  con- 
sists in  a  profuse  discharge  from  the  salivary 
glands ;  swelling  and  tenderness  of  the  gums  ; 
and  fbetor  of  the  breath.  In  children,  and 
more  rarely  in  adults,  salivation  may  pass 
into  sloughing  and  gangrene  of  the  cheeks ; 
and  a  fatal  result  may  ensue.  Other  symp- 
toms are  nausea,  colicky  pains,  depression, 
and  those  nervous  symptoms  to  which  the 
term  '  mercurial  palsy  '  has  been  applied  ; 
but  this  last  group  of  symptoms,  which  is 
most  commonly  met  with  after  inhalation  of 
the  vapours  of  mercury,  must  be  described 
more  in  detail. 

Mercurial  Paralysis. — Workers  in  mer- 
cury, such  as  water-gilders,  looking-glass 
makers,  and  the  makers  of  barometers  and 
thermometers,  are  apt  to  suffer  from  a 
peculiar  form  of  shaking  palsy,  known  either 
as  '  the  trembles,'  mercurial  tremors  or  me- 
tallic tremors,  and  as  tr -emblement  metallique 
by  the  French.  This  disease  affects  those 
who  handle  the  oxides  of  the  metal,  but  more 
frequently  those  who  are  exposed  to  mercu- 
rial fumes.  Mercury  exhibits  a  small  vapour- 
tension,  and  consequently  is  vaporisable  at 
all  ordinary  temperatures,  but  the  tension  of 
its  vapour  below  60°  F.  is  very  small. 
The  metallic  tremors  may  come  on  suddenly 
or  gradually,  and  they  may  be  unaccom- 
panied with  salivation.  The  upper  limbs  are 
first  affected,  and  then  by  degrees  the  whole 
muscular  system.  The  patient  is  affected 
with  tremors  when  an  endeavour  is  made  to 
exercise  the  muscles,  so  that  he  is  unable  to 
guide,  for  instance,  a  glass  of  water  steadily 
to  the  hps  ;  he  cannot  put  his  feet  steadily  to 
the  ground ;  and  when  he  tries  to  walk  he 
breaks  into  a  dancing  trot.  The  muscles 
of  mastication  and  deglutition  are  affected 
in  advanced  cases.  Delirium  and  mama 
have  occasionally  followed  the  continued  in- 
halation of  mercury  fumes.  _ 
Diagnosis.  — The  diagnosis  of  mercurial 
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tremors  is  usually  not  difficult.  It  must  be 
admitted,  however,  that  in  some  cases  the 
tremors  produced  by  mercury  are  in  no  way 
distinguishable  from  those  due  to  the  now 
well-recognised  disease  known  as  dissemin- 
ated, multiple,  or  insular  sclerosis.  The 
former  are  less  readily  confounded  with 
ordinary  shaking  palsy  (paralysis  agitans) 
and  the  convulsive  movements  of  chorea. 
The  history  of  exposure  to  mercury  will 
seldom  be  absent.  In  paralysis  agitans  the 
tremors  occur  when  the  patient  is  at  rest ; 
and  the  peculiar  forward  gait,  as  if  the  pa- 
tient were  endeavouring  to  pass  from  a  walk- 
ing to  a  running  pace,  is  characteristic.  The 
metallic  tremors  come  on  only  when  the 
muscles  are  exerted,  and  usually  they  entirely 
cease  when  the  patient  is  lying  at  rest  or  is 
asleep.  The  same  may  be  said  of  the  tremors 
of  disseminated  sclerosis  ;  but  here  we  have 
the  peculiar  consensual  rotation  of  the  eyes 
known  as  nystagmus.  In  paralysis  agitans, 
when  told  to  raise  the  affected  hand,  or  to 
protrude  the  tongue,  the  patient  performs 
both  actions  steadily.  In  mercurial  tremors, 
and  in  disseminated  sclerosis,  the  case  is 
different — the  tongue  when  voluntarily  pro- 
truded is  tremulous,  and  the  patient  cannot 
raise  his  hand  when  requested  to  do  so,  without 
shaking.  In  both  mercurial  tremors  and  the 
tremors  of  insular  sclerosis,  the  muscular 
a  Station  ceases  for  the  most  part  during 
sleep.  In  one  form  of  metallic  tremors  the 
movements  approach  in  character  the  con- 
vulsive movements  of  chorea. 

Treatment. — In  chronic  mercurial  poison- 
ing, it  is  obvious  that  the  patient  must  at 
once  be  removed  from  the  further  influence 
of  the  metal.  Masks  worn  over  the  mouth 
are  not  of  much  use.  In  mercurial  tremors 
cessation  from  working  with  the  metal,  and 
mild  tonics  of  iron,  usually  suffice  for  the 
speedy  restoration  to  health ;  but  the  shaking 
occasionally  persists  throughout  life.  For 
salivation  and  the  more  formidable  gangrene 
of  the  mouth,  besides  cessation  of  the  ad- 
ministration of  the  metal,  and  the  exhibition 
of  tonics,  iodide  of  potassium  may  be  given. 
Astringent  gargles  and  active  local  treatment 
may  perhaps  be  necessary. 

Thomas  Stevenson. 

MESENTERIC  GLANDS,  Diseases 

of. — Of  the  lacteal  glands,  which  lie  in  the 
folds  of  the  peritoneum  connected  with  the 
intestines,  the  mesenteric— corresponding  to 
the  small  intestines — may  be  ranked  as  the 
most  important ;  and  what  is  described  with 
regard  to  these  will  apply  to  the  rest  of  the 
group.  They  are  all  really  of  the  same  na- 
ture as  the  lymphatic  glands,  and  are  subject 
to  similar  diseases.  The  statements  made, 
therefore,  with  reference  to  these  structures, 
will  also  apply  in  the  main  to  the  lacteal 
{{lands  (nee  Lymphatic  Systkm,  Diseases  of) ; 
but  the  latter  are  likewise  liable  to  certain 
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special  lesions,  whilst  their  morbid  changes 
present  some  peculiarities  as  regards  their 
effects  and  symptoms.  Thus,  when  the 
lacteal  glands  are  diseased,  the  general  nu- 
trition tends  to  be  markedly  impaired,  owing 
to  the  interference  with  the  transmission  and 
due  elaboration  of  the  chyle,  and  if  they  are 
extensively  involved  the  entire  system  suffers 
gravely.  Owing  to  their  situation  and  ana- 
tomical relations,  these  glands,  in  certain 
forms  of  disease,  may  originate  secondary 
effects  of  considerable  importance.  For  in- 
stance, peritonitis  may  be  excited  by  their 
irritation  or  rupture ;  or  by  their  pressure  on 
vessels  or  other  structures,  ascites  and  other 
conditions  more  or  less  serious  may  result. 
Enlarged  mesenteric  glands  may  in  certain 
cases  be  felt  through  the  abdominal  walls. 
With  these  preliminary  remarks,  the  parti- 
cular diseases  of  the  mesenteric  glands  will 
now  be  considered,  so  far  as  they  may  re- 
quire special  comment. 

1.  Acute  Congestion  and  Inflamma- 
tion.— The  lacteal  glands  are  very  liable  to 
become  more  or  less  congested  or  inflamed 
in  connexion  with  any  inflammatory  condi- 
tion affecting  the  intestinal  canal.  The  situa- 
tion and  number  of  glands  implicated  will 
correspond  mainly  with  the  portion  of  bowel 
involved.  They  become  enlarged,  but  the 
changes  are  seldom  such  as  to  give  rise  to 
any  evident  symptoms,  and  they  subside  as 
the  cause  of  the  irritation  ceases  to  operate. 
In  rare  instances  the  inflammatory  process 
may  go  on  to  suppuration,  and  then  there  is 
great  danger  of  serious  consequences ;  in  one 
case  which  came  under  the  writer's  notice, 
fatal  peritonitis  appeared  to  have  been  set  up 
by  the  irritation  of  a  suppurating  mesenteric 
gland. 

In  this  connexion  allusion  may  be  made 
to  the  special  implication  of  the  lacteal 
glands  in  typhoid  fever  and  dysentery.  The 
nature  of  the  changes  which  they  exhibit  is 
described  in  the  articles  on  these  diseases, 
and  the  glands  affected  correspond  to  the 
portions  of  intestine  involved.  They  do  not 
always  return  subsequently  to  then-  normal 
condition,  but  may  remain  permanently  atro- 
phied or  otherwise  changed.  In  exceptional 
instances  the  glands  in  typhoid  fever  have 
suppurated  or  sloughed  in  their  interior ; 
and  they  have  even  ruptured  into  the  peri- 
toneum, thus  causing  fatal  peritonitis.  See 
Dysentery  ;  and  Typhoid  Fever. 

2.  Scrofulous  or  Tubercular  Disease 
Tabes  mesenterica.  —  The  nature  of 
this  affection  has  been  already  discussed  in 
relation  to  the  absorbent  glands  generally 
(see  Lymphatic  System,  Diseases  of),  and  it 
will  suffice  to  indicate  here  the  special  points 
which  require  to  be  noticed  in  connexion 
with  the  lacteal  glands.  Scrofulous  or  tuber- 
culous disease  of  the  mesenteric  glands  con- 
stitutes a  most  important  disease  in  children 
and  young  persons,  and  its  occurrence  has 
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been  attributed  specially  to  the  consumption 
of  milk  obtained  from  cows  suffering  from 
tubercle.  It  may  exist  independently,  but 
is  usually  associated  with  tubercular  ulcera- 
tion of  the  intestines,  to  which  it  is  then 
probably  secondary,  or  with  tubercular  peri- 
tonitis. It  is  not  improbable  that  the  me- 
senteric disease  may  be  primarily  set  up  as 
the  result  of  mere  long-continued  intestinal 
catarrh.  The  patient  may  be  evidently 
scrofulous  or  tuberculous,  but  this  is  by  no 
means  constant,  and  there  may  be  no  signs 
whatever  of  any  such  diathesis.  The  dis- 
ease may  also  be  accompanied  with  pul- 
monary phthisis,  although  this  is  compara- 
tively rare  in  children,  and  the  lung-affection 
is  almost  always  secondary  in  these  subjects. 
In  adults,  on  the  other  hand,  tubercular 
disease  of  the  lacteal  glands,  when  it  does 
occur,  is  in  the  large  majority  of  cases  a 
complication  of  pulmonary  phthisis,  intestinal 
ulceration  being  present  at  the  same  time. 

The  changes  in  the  glands  are  similar  to 
those  characteristic  of  the  scrofulous  process 
in  the  lymphatic  glands,  namely,  a  hyper- 
plasia of  the  cellular  structures,  of  low 
vitality,  followed  by  caseation,  and  ulti- 
mately' by  calcification,  should  the  case  last 
sufficiently  long ;  and  it  is  usual  in  fatal 
instances  to  find  these  conditions  more  or 
less  combined  in  different  glands.  Tubercle- 
bacilli  have  been  detected.  Occasionally 
some  of  the  glands  suppurate.  Should  re- 
covery take  place,  all  the  involved  glands 
may  be  converted  into  inert,  chalky  masses, 
in  which  condition  they  remain  for  an  indefi- 
nite time.  A  case  came  under  the  writer's 
notice  some  years  ago,  in  which,  the  patient 
having  died  from  an  independent  acute  ill- 
ness, the  mesenteric  glands  were  found  to 
be  universally  calcified,  this  being  associated 
with  scarring  of  the  external  glands,  and 
other  signs  of  past  scrofulous  disease,  from 
which  the  patient  had  quite  recovered ;  the 
condition  of  the  glands  was  unattended  with 
any  symptoms  whatever.  The  individual 
glands  in  mesenteric  disease  may  attain  a 
considerable  size,  and  when  they  are  agglo- 
merated into  a  mass  a  distinct  tumour  is 
formed. 

Symptoms. — It  is  frequently  impossible  to 
recognise  definitely  the  symptoms,  either 
local  or  general,  immediately  due  to  tuber- 
cular disease  of  the  mesenteric  glands,  as 
they  are  combined  with  and  masked  by 
those  resulting  from  intestinal  ulceration 
and  catarrh,  from  tubercular  peritonitis,  or 
from  the  implication  of  other  structures. 
The  digestive  organs  are  usually  disordered, 
and,  even  if  there  should  not  be  intestinal 
ulceration,  children  who  suffer  from  mesen- 
teric disease  are  very  liable  to  enteric  catarrh. 
Hence  diarrhoea,  with  unhealthy  stools,  is  a 
common  symptom,  which  it  is  often  difficult 
to  check,  or  it  returns  from  very  slight  causes. 
In  other  cases  the  bowels  are  constipated. 


Scrofulous  mesenteric  glands  do  not  seem  to 
be  painful  in  themselves,  but  colicky  paina 
in  connexion  with  the  bowels  are  of  fre- 
quent occurrence,  and  the  disease  of  the 
glands  may  have  some  influence  in  exciting 
such  pains.  The  abdomen  is  almost  always 
distended  and  prominent,  owing  to  the  accu- 
mulation of  flatus,  and  it  may  be  markedly 
tympanitic.  Hence,  even  when  the  glands 
are  much  enlarged,  it  is  often  impossible  to 
feel  them,  but  they  may  sometimes  be  made 
out  by  deep  pressure  with  the  fingers  over 
the  abdomen.  In  some  instances  the  abdo- 
men is  retracted,  and  then  the  glands  may 
be  more  readily  felt.  Signs  of  fluid  in  the 
peritoneum,  or  of  chronic  tubercular  perito- 
nitis, may  be  present.  Peritonitis  has  also, 
in  exceptional  instances,  been  set  up  by  sup- 
purating scrofulous  glands  bursting  into  the 
peritoneal  cavity. 

The  general  symptoms  in  tabes  mesen- 
terica  are  usually  very  prominent,  as  evi- 
denced by  wasting,  which  may  reach  ex- 
treme emaciation,  ansemia,  debility,  and 
pyrexia,  marked  hectic  fever  ultimately 
supervening  in  some  cases.  How  far,  how- 
ever, the  mesenteric  lesion  originates  these 
symptoms  is  a  matter  of  doubt,  but  it  is 
highly  probable  that  it  accounts  for  them  in 
some  measure.  Cases  in  which  mesenteric 
glands  are  the  seat  of  scrofulous  disease  differ 
much  in  their  severity ;  and  the  symptoms 
may  be  so  indefinite  that  it  is  impossible  to 
make  any  positive  diagnosis  of  its  existence. 
A  large  number  of  cases  prove  fatal ;  but  it 
must  be  remembered  that  even  after  severe 
symptoms  recovery  may  take  place,  the 
glands  becoming  calcareous  and  inert.  When 
the  glandular  affection  is  secondary  to  pul- 
monary phthisis,  it  helps  to  hasten  the  fatal 
termination. 

Treatment. — This  mainly  consists  in  the 
treatment  required  for  scrofulous  disease  in 
general,  such  as  the  administration  of  cod- 
liver  oil,  preparations  of  iron,  quinine,  and 
other  tonics  ;  favourable  hygienic  conditions 
and  surroundings ;  change  of  air,  especially 
to  the  country  or  to  the  sea-side ;  and  other 
appropriate  measures.  The  diet  needs  parti- 
cularly careful  attention.  It  should  be  nutri- 
tious and  digestible,  but  has  often  to  be 
modified  so  as  to  render  it  suitable  for  the 
condition  of  the  alimentary  canal.  Remedies 
directed  to  the  improvement  of  the  state  of 
this  canal,  or  to  the  relief  of  symptoms  con- 
nected with  it,  are  also  often  required.  No 
local  application  can  possibly  have  any  effect 
upon  scrofulous  mesenteric  glands ;  but  symp- 
toms might  be  benefited  by  friction  with 
some  simple  liniment,  the  application  of  a 
flannel  bandage,  or  the  use  of  dry  heat,  foment- 
ations, or  poultices  in  connexion  with  the  ab- 
domen, should  occasion  call  for  t  hem.  Any 
secondary  morbid  conditions  which  may 
arise  must  be  attended  to.  Paracentesis  may 
be  demanded  for  ascites. 
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3.  Hypertrophy. — It  will  suffice  to  re- 
mark under  this  head  that  the  lacteal  glands 
are  liable  to  be  more  or  less  hypertrophied  in 
cases  of  lymphadenoma,  and  in  the  form  of 
leucocythseinia  attended  with  glandular  en- 
largement. The  writer  has  met  with  instances 
where  the  growth  was  very  considerable.  They 
might  possibly  be  detected  during  life  by  phy- 
sical examination,  or  they  might  cause  symp- 
toms by  their  mechanical  effects ;  but,  as  a 
rule,  their  existence  .is  only  ascertained  at 
the  post-mortem  examination. 

4.  Atrophy  and  Degeneration. — The 
mesenteric  glands  atrophy  in  old  age,  and  they 
may  also  become  wasted  and  withered  after 
previous  disease,  such  as  typhoid  fever.  The 
caseous  and  calcareous  changes  which  they 
undergo  in  connexion  with  scrofulous  disease 
have  been  already  alluded  to.  It  may  happen 
that  atrophic  or  degenerative  changes  in  these 
glands  affect  the  general  condition  ;  but  it  is 
certain  that  they  may  be  extensively  calci- 
fied, and  yet  the  patient  remain  apparently 
in  excellent  health. 

5.  Morbid  Formations. — The  mesen- 
teric glands  may  be  the  seat  of  albuminoid 
disease.  It  is  said  that  they  can  then  be 
iV-lt  through  the  abdominal  walls,  firm,  dis- 
tinct, and  easily  movable  ;  but  this  is  by  no 
means  always  the  case.  Cancer  is  chiefly 
met  with  as  a  secondary  formation,  the 
lacteal  glands  being  particularly  liable  to 
become  affected  if  the  intestine  is  the  seat 
of  malignant  disease,  and  the  localisation 
being  determined  by  that  of  the  intestinal 
lesion.  It  may  occur,  however,  as  a  primary 
affection.  The  cancer  is  usually  of  the  softer 
variety,  but  it  will  depend  to  some  extent  on 
the  nature  of  any  primary  deposit.  A  con- 
siderable tumour  may  be  formed,  firm  and 
nodulated ;  or  the  glands  may  remain  sepa- 
rate. Physical  examination  often  reveals 
the  presence  of  the  disease.  Further,  local- 
ised pain,  with  symptoms  due  to  pressure, 
should  it  exist,  together  with  evidence  of  a 
cancerous  cachexia,  and  of  the  implication  of 
other  organs,  especially  of  the  intestines, 
constitute  the  clinical  phenomena  to  be 
found  associated  with  malignant  disease  of 
the  lacteal  glands.  No  treatment  can  be  of 
any  service  except  aa  a  palliative. 

Frederick  T.  Eoberts. 

MESENTERY,   Diseases   of.  —  See 

Peritoneum,  Diseases  of. 

MESMERISM.  —  Definition.— The 
name  of  the  process  by  which,  rather  more 
than  a  century  ago,  Anthony  Mesmer,  the 
deluded  (or  at  all  events  the  deluding) 
promulgator  of  the  doctrine  of  'animal 
magnetism,'  induced  the  so-called  mesmeric 
trance  or  sleep.    See  Magnetism,  Animal. 

This  mesmeric  trance  is  identical  with  the 
condition  now  known  as  'induced  somnam- 
bulism,' or  still  more  commonly  as  '  hypno- 
tism '  or  the  '  hypnotic  state.'    The  condition 
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itself  is  one  which  presents  to  the  observer 
many  highly  interesting  phenomena,  and  it, 
together  with  the  means  of  inducing  it.  was 
first  investigated  in  a  full  and  scientific 
manner  by  James  Braid  of  Manchester 
(1843). 

In  this  place  it  is  not  intended  to  speak  of 
the  subject  from  its  old  point  of  view.  The 
reader  who  desires  to  gain  some  notion  of 
the  errors,  deceptions,  and  vain  pretensions 
with  which  the  whole  subject  was  enveloped 
by  those  who  have  been  content  to  style 
themselves  'mesmerists,'  may  with  advan- 
tage consult  the  article  on  '  Mesmerisme,'  by 
Deschambre  (Diet.  Encycl.  des  Sc.  Med., 
torn,  vii.),  at  the  close  of  which  they  will 
also  find  a  valuable  bibliography.  In  that 
article  the  proceedings  of  Mesmer  and  his 
followers  in  France  are  fully  exposed. 

As  a  sort  of  transition  between  this  old 
state  of  things,  with  its  erroneous  theory  and 
vain  pretensions,  and  the  scientific  stand- 
point taken  by  Braid  in  regard  to  the  more 
correct  limitation  of  the  phenomena  observ- 
able and  their  altogether  intrinsic  mode  of 
production,  came  the  observations  of  Elliot- 
son  in  London,  as  conducted  in  the  years 
1837-38,  when  he  sought  to  inform  himself 
and  others  as  to  the  phenomena  and  curative 
virtues  of  mesmerism.  He  encountered  a 
storm  of  opposition,  principally  on  account 
of  his  mode  of  dealing  with  the  subject.  He 
was  unquestionably  honest  and  enthusiastic 
in  his  search  for  what  he  believed  to  be 
truth;  but  he  unfortunately  did  not,  aa 
Braid  by  his  keener  insight  was  enabled  to 
do,  reject  and  otherwise  explain  the  so-called 
phenomena  of  clairvoyance,  of  transposition 
of  the  senses,  and  of  prediction  or  prophecy. 
It  is  to  be  regretted,  however,  that  Braid  did 
not  also  reject  all  the  so-called  phenomena 
of  phreno-hypnotism. 

An  independent  practical  study  of  the 
subject  and  of  its  therapeutic  applications 
was  shortly  after  the  date  of  Braid's  labours 
commenced  by  Esdaile  in  India  (1846),  as 
well  as  by  J.  K  Mitchell  in  the  United 
States.  They  have  more  recently  been 
succeeded  by  other  investigators,  amongst 
whom  may  be  mentioned  Girard  Teulon 
and  Demarquay  (1860) ;  Ch.  Richet  (1875) ; 
Charcot  (1878) ;  and  also  Weinhold,  Beard, 
Preyer,  Berger,  Grutzner,  and  Heidenhain 
(1880),  Bernheim,  and  many  others. 

The  induction  of  the  hypnotic  state  or 
sleep  has  hitherto  been  possible  in  only  a 
certain,  but  variable,  percentage  of  the  per- 
sons with  whom  trial  has  been  made,  though 
a  successful  result  has  been  much  more 
frequent  with  women  than  with  men.  Ac- 
cording to  Richot,  however,  the  operator 
should  not  be  discouraged  by  the  failure 
of  his  first  attempts  with  the  same  person ; 
as  persons  may  succumb  on  the  fourth  or 
fifth  trial,  and  subsequently  provo  thoroughly 
good  subjects  for  experimentation.  Persons 
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who  have  once  been  hypnotised  can  in 
general  be  again  brought  with  comparative 
ease  into  the  same  condition,  and  the  facility 
of  hypnotising  such  persons  goes  on  in- 
creasing after  each  operation,  owing  to  the 
existence  of  a  predisposing  mental  state.  A 
condition  of  excited  expectancy  is  indeed  a 
decidedly  favouring  mental  state,  though 
one  which  is  not  essential,  since,  according 
to  Braid,  Heidenhain,  and  others,  even  male 
adults  who  have  heard  nothing  on  the  sub- 
ject, and  do  not  know  for  what  purpose  they 
are  being  experimented  with,  can  often  be 
hypnotised. 

In  persons  who  are  favourably  disposed 
for  passing  into  the  hypnotic  state,  the 
condition  is  easily  induced  by  weak,  long- 
continued,  and  uniform  stimulation  of  the 
nerves  either  of  sight,  of  touch,  or  of  hearing. 
This  state  is,  on  the  contrary,  almost  always 
easily  capable  of  being  abruptly  terminated 
by  some  strong  or  suddenly  varying  stimu- 
lation of  the  same  nerves. 

Many  of  the  lower  animals,  such  as  frogs 
and  fowls,  can  be  thrown  into  an  extremely 
similar  condition  as  a  result  of  certain  sudden 
and  powerful  sensorial  impressions.  Preyer 
distinguishes  the  state  into  which  they  are 
thrown  by  a  different  name,  namely, '  cata- 
plexy,' because  the  mode  or  physiological 
process  by  which  it  is  induced  seems  to  be 
different  from  that  by  which  hypnotism  is 
caused.  , 

The  hypnotic  state  or  sleep  is  one  which 
varies  much  in  intensity  in  different  persons, 
and  in  the  same  person  at  different  times. 
The  principal  phenomena  that  are  exhibited 
or  which  can  be  detected  in  hypnotised 
persons  are  the  following  :  (1)  imitation 
movements  ;  (2)  exaltations  of  special 
(3)  illusions  and  hallucinations;  (4) 


sense : 


analgesia,  general  or  unilateral,  or  even  a 
condition  of  hemiansesthesia,  general  and 
special;  (5)  increased  reflex  irritability  and 
tonic  spasms  of  the  voluntary  muscles ;  and 
(6)  other  miscellaneous  phenomena,  such 
as  spasm  of  the  accommodation  apparatus  in 
the  eye,  dilatation  of  the  pupils,  increased 
rapidity  of  respiration  and  of  the  pulse, 
together  with  profuse  perspiration. 

According  to  Charcot,  when  hypnotism  oc- 
curs in  hysterical  subjects  more  especially, 
it  is  divisible  into  three  states,  definitely  re- 
lated to  one  another,  though  not  always 
occurring  in  the  same  order.  He  says : 
'These  different  states  which,  taken  as  a 
whole,  include  all  the  symptoms  of  hypno- 
tism, may  be  referred  to  three  fundamental 
types  •  first,  the  cataleptic  state ;  second,  the 
lethargic  state ;  and  third,  the  state  of  arti- 
ficial somnambulism.  Each  of  these  states, 
including,  moreover,  a  certain  number  ot 
secondary  forms,  and  leaving  room  for  mixed 
states,  may  be  displayed  suddenly,  originally, 
and  separately.  They  may  also,  in  the 
course  of  a  single  observation,  and  in  one 


subject,  be  produced  in  succession,  in  vary- 
ing order,  at  the  will  of  the  observer,  by 
the  employment  of  certain  methods.  In 
this  latter  case  the  different  states  mentioned 
above  may  be  said  to  represent  the  phases 
or  periods  of  a  single  process.'  For  details 
concerning  this  and  the  many  other  points 
of  importance  in  connexion  with  hypnotism, 
the  reader  should  consult  Binet  and  Fern's 
work  on  Animal  Magnetism  (1887),  in  the 
'  International  Scientific  Series.' 

A  discussion  of  the  mode  of  production  of 
these  several  phenomena,  or  of  the  exact 
nature  of  the  hypnotic  condition  itself,  would 
lead  us  into  details  too  purely  physiological 
for  our  present  purpose;  suffice  it  to  say 
that  the  hypnotic  state,  in  one  or  other  of 
its  stages,  seems  to  be  akin  to  that  met  with 
in  some  sleeping  persons,  as  well  as  to  the 
states  known  as  trance,  somnambulism,  and 
catalepsy,  and  that  its  physiological  cause  is 
presumed  by  Heidenhain  to  be  some  inhibi- 
tory arrest  of  activity'  of  the  ganglion-cells 
of  the  cerebral  cortex,  or,  as  the  writer 
would  rather  put  it,  of  certain  tracts  of  these 
ganglion-cells,  varying  in  their  nature  or 
situation  in  accordance  with  the  different 
stages  of  the  hypnotic  condition  that  may 
exist.  (See  Animal  Magnetism:  Physio- 
logical Observations,  by  B.  Heidenhain, 
1880.) 

The  scientific  study  of  the  phenomena  pre- 
sented by  hypnotised  persons  is  unquestion- 
ably of  great  interest  and  importance,  from 
the  point  of  view  of  the  higher  cerebral 
physiology.     But  whether  the  systematic 
induction  of  such  a  state  can  ever  be  used 
as  a  legitimate  or  potent  means  for  curing 
disease,  or  even  for  the  alleviation  of  certain 
distressing  symptoms,  must  be  left  for  the 
future  to  decide.    The  investigations  that 
have  been  made  in  recent  years  are  far 
from  being  decisive  in  favour  of  the  method 
as  a  remedial  agent,  especially  when  taken 
in  conjunction  with  the  actual  harm  which 
may  result  from   its  induction  in  some 
nervous  and  impressionable  persons.  The 
good  use  to  which  it  was  put  by  Esdaile 
in  India,  as  a  means  of  inducing  insensi- 
bility during  surgical  operations  before  the 
general  introduction  of  chloroform,  ought, 
however,  never  to  be  forgotten.    (See  his 
Mesmerism  in  India,  and  its  Practical  Ap- 
plication in  Surgery  and  Medicine.)  lne 
whole  subject  is  one  of  great  interest  tor 
the  practitioner  of  medicine,  and  for  the 
psychologist,  now  that  the  absurd  theories 
with  which  its  early  history  was  shrouded 
have  been  got  rid  of.    We  must  be  careful, 
however,  to  pursue  the  study  of  the  con- 
dition itself  in  a  strictly  scientific  manner, 
and  watch  lest  the  too  ready  adoption  ot 
hypnosis  or  Braidism  as  a  curative  agent 
may  do  harm  rather  than  good— and  that 
not  to  the  patient  only,  but  also  to  the 
practitioner.    One  thing  seems  now  to  be 
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very  generally  admitted,  and  that  is  that 
public  exhibitions  of  the  effects  of  hypno- 
tism by  non-medical  persons  are  most  un- 
advisable  and  capable  of  doing  much  harm. 
They  ought  undoubtedly  to  be  made  illegal 
iu  this  country.  Such  steps  have  already 
been  taken  in  France,  Belgium,  and  else- 
where. H.  Charlton  Bastian. 

MESOLOGY  (/if'o-of,  between  ;  and 
Xoyor,  a  discourse). 

This  term,  suggested  by  Bertillon,  con- 
veniently expresses  the  investigation  of  the 
mutual  relationships  existing  between  living 
beings  and  then  surroundings. 

The  physiological  life  of  any  organism 
may  be  regarded  as  the  resultant  on  the  part 
of  the  tissues  of  two  sets  of  influences — in- 
trinsic or  hereditary,  and  extrinsic.  To  the 
former  are  due  those  structural,  and  conse- 
quently functional,  characteristics  which  are 
common  to  ancestors  and  progeny  alike, 
whilst  the  fluctuating  nature  of  the  environ- 
ment determines  those  variations  which  dis- 
tinguish different  species.  Within  certain 
assumed  limits  these  stimuli  are  regarded  as 
normal,  and  the  resulting  manifestations  of 
the  tissues  are  said  to  be  healthy  ;  whilst  dis- 
turbances in  either  of  these  groups  of  in- 
fluences constitute  the  causes  of  disease — that 
is,  abnormal  function  dependent  on  abnormal 
structure,  which  in  its  turn  has  been  brought 
about  by  a  change  in  the  usual  conditions 
under  which  it  exists. 

Mesology,  therefore,  may  be  looked  upon 
in  a  restricted  sense  as  a  branch  of  setiology, 
dealing,  as  it  does,  with  such  factors  as  tem- 
perature, atmosphere,  climate,  locality,  food, 
clothing,  and  the  more  subtle  agencies  of 
habit,  profession,  domesticity,  mental  states 
of  depression,  excitement,  or  irritation;  in 
short,  with  any  and  every  circumstance, 
whether  material  or  psychical,  which  acts 
upon  the  body.  W.  H.  Allchin. 

METALLIC— A  peculiar  quality  of 
sound,  which  the  name  suggests,  either 
elicited  by  percussion  or  heard  on  auscul- 
tation, especially  in  connexion  with  certain 
adventitious  sounds  in  pulmonary  cavities. 
See  Physical  Examination. 

METAMORPHOSIS  (furd,  a  preposi- 
tion signifying  change ;  and  p.np(p6a>,  I  form). 
In  a  pathological  sense  this  word  signifies 
a  form  of  degeneration,  in  which  one  tissue  or 
substance  becomes  chemically  changed  into 
another,  as,  for  example,  albuminous  struc- 
tures into  fat.    See  Deok.vkration. 

METASTASIS  \  , 

METASTATIC  /  \iuai<rnllui  I  change 
place).— These  terms  are  supposed  to  imply 
the  translation  of  a  disease  from  one  part  of 
the  body  to  another,  such  as  seems  to  occur 
occasionally  in  gout,  rheumatism,  mumps, 
and  certain  affections  of  the  skin  and  mucous 
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membranes.  Modern  pathology,  whilst  ad- 
mitting the  existence  of  the  phenomena  to 
which  the  term  '  metastasis  '  has  been  applied, 
refuses  to  accept  as  satisfactory  the  explana- 
tion of  the  fact  implied  in  the  term. 

METEORISM  (p-rreapiCco,  I  raise  up).— 
A  synonym  for  tympanites.  See  Tympa- 
nites. 

METRALGIA  (pvrpa,  the  womb;  and 
Skyos,  pain).  —  Pain  in  the  womb.  See 
Womb,  Diseases  of. 

METRITIS  (/^rpn,  the  womb).— In- 
flammation of  the  womb.  See  Womb,  Dis- 
eases of. 

MIASM  (piaiva),  I  pollute). — This  term 
has  been  used  very  vaguely  in  reference  to 
poisonous  emanations  generally,  but  its  ap- 
plication ought  to  be  limited  to  the  malarial 
poison.    See  Malaria. 

MICRO  -  ORGANISMS.1  —  Synon.  : 
Microzymes ;  Fr.  and  Ger.  Microbes. — Under 
this  term  will  be  considered  those  minute  or- 
ganised bodies  which  are  found  associated 
with  various  morbid  states.  Strictly  speaking, 
the  term  might  be  applied  to  any  living  body 
of  microscopic  dimensions,  but  in  medical 
parlance  it  has  come  to  be  limited  to  those 
which  may  be  associated  causally  or  otherwise 
with  disease.  And  it  is  even  more  restricted, 
for  it  is  generally  understood  to  mean  only 
such  organisms  as  are  presumably  of  vege- 
table nature.  Hence  it  is  largely  synony- 
mous with  Bacteria,  although  it  may  perhaps 
be  extended  to  some  other  lower  fungi  and 
algae.  The  term  '  microbe '  will  here  be  used 
synonymously  with  'micro-organism.' 

Preliminary  Remarks.  —  The  rapid  de- 
velopment of  bacteriological  literature,  and 
the  enormous  amount  of  work  which  has  been 
done  in  the  subject  during  the  past  few 
years,  render  it  extremely  difficult  to  con- 
centrate within  a  small  compass  so  much  of 
the  ascertained  facts  as  may  be  most  useful 
to  the  practitioner.  A  vast  army  of  investi- 
gators have  been  and  are  engaged  in  its 
study  ;  and  whilst  there  is  no  kind  of  scien- 
tific investigation  which  demands  more 
rigorous  precautions  in  experiment,  and  more 
caution  in  inference,  it  is  certain  that  a  large 
number  of  observers  have  been  too  ready  to 
announce  supposed  discoveries.  Hence  it  is 
a  matter  of  extreme  difficulty  to  do  justice  to 
work  of  real  value,  or  to  disentangle  the  true 
from  the  false.  Nor  can  the  facts  which  are 
of  ascertained  value  bo  readily  condensed 
into  a  small  compass  without  risk  of  error.  It 

1  This  article  was  written  conjointly  by  Professor 
Greenfield  and  Dr.  Robert  Muir.  The  only  excep- 
tion is  tho  section  on  Anthrax,  for  which  Dr.  Muir 
is  solely  responsible.  The  illustrations  wero  drawn 
by  Mr.  Richard  Muir,  under  tho  direct  supervision 
of  Professor  Greonfiold,  and  are,  with  three  excep- 
tions, from  specimens  prepared  in  his  laboratory. 
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seems  therefore  best  to  devote  especial  at- 
tention to  the  present  standpoint  of  the 
subject  and  the  modes  by  which  it  is  studied, 
and  only  to  outline  briefly  those  parts  in  which 
our  knowledge  is  at  present  liable  to  rapid 
modification. 

Theoretically,  disease  might  be  produced 
by  the  introduction  into  the  system  of  a 
poison  or  ferment  generated  outside  the 
body,  and  acting  as  any  other  poison.  But 
in  order  that  it  might  be  contagious  to  other 
individuals,  it  is  essential  that  the  poison 
should  be  reproduced  in  like  form  within 
the  body.  The  conditions  which  we  know 
to  be  present  in  contagious  and  infectious 
diseases  can  only  be  satisfied  if  the  virus  is 
itself  capable  of  development  and  activity 
within  the  body,  reproducing  its  like. 

The  study  of  fermentation,  and  especially 
the  remarkable  investigations  of  Pasteur  on 
organised  ferments,  presented  at  first  an 
analogy  to,  and  afterwards  an  illustration 
of  what  we  know  to  occur  in  contagion.  All 
subsequent  work  has  been  a  study  of  the 
nature  and  mode  of  action  of  mycotic  con- 
tagia. 

But  in  order  to  a  full  knowledge  we  require 
to  know— the  nature  and  characters  of  the 
contagium  ;  its  conditions  of  introduction 
and  of  activity ;  its  mode  of  reaction  in  the 
production  of  the  phenomena  which  we 
group  as  '  disease  '  ;  and,  lastly,  the  manner 
in  which  it  is  eliminated  from  the  body,  and 
the  modes  in  which  the  living  body  protects 
itself  from  its  action.  Our  knowledge  up  to 
the  present  time  is  very  largely  that  of  the 
nature  and  characters  of  the  contagium, 
although  there  is  now  marked  progress  in 
the  other  branches  of  the  study. 

It  may  be  well  to  indicate  briefly  the 
grounds  on  which  any  micro-organism  can 
justly  be  regarded  as  the  contagium  or  actual 
cause  of  disease,  according  to  the  admirable 
canons  laid  down  by  Koch. 

1.  It  must  be  constantly  associated  with 
the  disease,  being  present  in  the  fluids  or 
tissues  of  the  diseased  animal,  and  m  the 
virus  by  which  the  disease  is  communicated. 

It  may  indeed  be  in  a  different  form  in 
the  virus,  e.g.  in  the  form  of  spores,  whilst 
in  a  more  developed  form  when  in  the  full 
activity  of  disease-production. 

And  we  should  expect  that  if  there  is  a 
special  characteristic  lesion,  such  as  an  erup- 
tion or  some  special  affection  of  one  or  more 
organs,  for  example,  the  spleen,  the  organ- 
ism should  be  especially  found  there.  This 
although  proved  to  be  the  case  with  regard 
to  several  diseases,  is  not  theoretically  essen- 
tial, unless  the  virus  of  the  disease  especially 
resides  in  the  specific  lesion— as  m  the  vac- 
cine vesicle,  or  in  the  glanders  or  syphilitic 

^The  constant  presence  and  association 
of  a  definite  organism  is  not  of  itself  sufficient 
to  prove  that  it  is  the  virus.    For  it  may  be 


only  a  part  of  it,  or  may  be  an  accidental 
accompaniment.  And  we  also  know  that 
there  are  constantly  in  the  air  we  breathe,  and 
in  other  places,  very  numerous  and  varied 
organisms,  which  may  under  suitable  con- 
ditions enter  the  body,  and  which  can  do  so 
when  the  normal  resistance  is  lowered ;  and 
which  might  therefore  be  found  wherever 
any  disease-process  was  going  on. 

It  is,  therefore,  further  essential  to  proof, 
that  the  organism  should  be  capable  of 
absolute  isolation  and  separate  cultivation 
outside  the  body,  and  that  then,  being  intro- 
duced into  the  body,  it  should  produce  the 
same  disease  and  be  capable  of  retransmis- 
sion to  other  individuals. 

It  is  obvious  that  this  rigorous  scientific 
proof  is  almost  solely  capable  of  being  at- 
tained in  the  lower  animals,  seeing  that  we 
cannot,  in  the  more  serious  diseases,  thus 
experiment  on  man.  And  even  in  the  lower 
animals  we  meet  with  numerous  inherent 
difficulties,  which  may  be  briefly  considered. 

(1)  Some  micro-organisms  can  be  culti- 
vated outside  the  body  only  with  great  diffi- 
culty, others  at  present  not  at  all.  Yet  the 
early  difficulties  in  this  respect  are  being 
largely  overcome. 

(2)  The  specific  disease-producing  proper- 
ties may  be  greatly  diminished,  or  even  lost, 
when  the  organism  is  cultivated  outside  the 
body.  Here,  again,  by  careful  adaptation  of 
the  conditions  of  artificial  culture,  this  loss 
of  activity  may  to  a  considerable  degree  be 
prevented. 

(3)  A  further  difficulty,  which  forms  an 
especial  barrier  to  the  study  of  human  dis- 
eases, is  found  in  the  fact  of  the  variations  of 
disease  when  communicated  from  one  class 
of  animal  to  another,  and  in  the  relative 
degree  of  susceptibility  to  disease  of  different 
classes,  or  even  of  species  or  individuals  of 
a  given  class.  Thus  we  shall  find  (a)  that 
a  virus  which  causes  a  general  blood-poison- 
ing in  one  class  of  animals,  will  produce  only 
a  local  eruption  in  another,  and  {b)  neither 
may  correspond  with  the  disease  as  we  are 
familiar  with  it  in  the  human  subject.  Only 
a  very  careful  study  and  comparison  in  a 
large  number  of  cases  can  suffice  to  show 
what  is  the  corresponding  disease;  for  in- 
stance, if  a  specially  characterised  sore  is 
found  to  be  produced  by  inoculation  of  one 
class  of  animals  with  the  disease  of  another 
class. 

A"ain,  (c)  some  human  diseases  are  trans- 
missible to  animals  only  with  difficulty,  or 
not  at  all.  Or,  amongst  a  number  of  annuals 
experimented  on,  only  a  few  may  be  suscep- 
tible the  others  having  a  natural  or  acquired 
immunity.  Some  of  the  animals  most  readily 
obtained  for  experiment  are  peculiarly  im- 
suited  for  the  purpose,  particularly  rabbits. 
A  vast  number  of  fallacious  discoveries  have 
been  due  to  the  too  frequent  employment  of 
rabbits,  it  being  assumed  that  because  they 
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have  shown  various  indications  of  disease, 
such  as  fever,  the  virus  employed  had  some 
specific  characters. 

It  may  be  thought  that  these  elementary 
facts  have  been  too  much  dwelt  upon.  But 
experience  has  shown  that  the  intense  desire 
for  discovery,  and  too  eager  emulation,  have 
enormously  hindered  true  advance  in  this 
branch  of  science ;  and  the  medical  public  at 
large  should  insist  on  proof  of  a  more  rigor- 
ously scientific  nature.  But  such  rigorous 
proof  is  not  always  attainable.  We  may, 
then,  be  provisionally  content  with  a  less 
exact  knowledge  as  a  guide  to  practice  and 
further  experiment.  If  by  strong  analogy 
in  all  essential  points  a  disease  comes  into 
the  group  of  contagious  specific  diseases,  and 
is  strictly  comparable  with  one  in  which  a 
bacterium  has  been  proved  to  be  the  actual 
virus ;  if,  further,  there  is  constantly  present 
in  the  body,  and  especially  if  in  the  specific 
lesion  and  in  the  virus,  an  organism  having 
definite  characters,  we  may  provisionally  re- 
gard it  as  the  essential  contagium.  And  still 
more  may  we  do  so  if  we  find  that  the  dis- 
ease can  be  transmitted  with  the  same  cha- 
racters to  another  individual  by  employment 
of  fluid  or  tissue  which  contains  this  organ- 
ism, and  that  it  is  not  transmitted  if  the 
fluid  or  tissue  employed  for  inoculation  does 
not  contain  the  specific  organism,  although 
derived  from  an  animal  suffering  from  the 
disease  and  containing  the  organism  in  other 
parts. 

Our  most  complete  and  absolute  knowledge 
is,  of  course,  that  of  some  diseases  which  are 
peculiar  to  lower  animals,  yet  are  so  closely 
analogous  to  some  human  diseases  that  they 
may  be  accepted  as  evidence  with  regard  to 
the  latter. 

It  will  be  found  that,  at  the  present  time, 
we  have  conclusive  evidence  of  the  bacterial 
nature  of  the  virus  in  only  a  small  number 
of  human  diseases ;  that  in  a  considerable 
number  we  have  the  secondary  kind  of  proof; 
whilst  in  a  much  greater  number  our  know- 
ledge is  a3  yet  fragmentary,  and  lacks  on 
one  or  other  side  the  completely  conclusive 
evidence. 

Of  the  diseases  affecting  man,  anthrax  and 
tubercle  may  be  mentioned  as  good  examples 
of  the  absolutely  proved.  Leprosy  is  one  in 
which  the  final  proof  of  inoculation  of  isolated 
cultures  is  yet  wanting,  but  is  the  only  miss- 
ing link.  Relapsing  fever  is  an  instance  of 
inference  from  transmission  of  the  organ- 
ism and  the  fever  to  monkeys.  Syphilis  is 
an  example  of  evidence  from  analogy  only, 
although  some  of  the  organisms  discovered 
may  eventually  prove  to  be  the  vims.  In 
the  case  of  traumatic  tetanus  recent  dis- 
coveries appear  to  leave  no  doubt  of  its 
bacterial  origin. 

IfoSPflOtOeX  AND  LTFK-HlSTORY  OF  BAC- 
TERIA— In  the  consideration  of  bacteria 
it  is  well  to  regard  as  a  separate  order  the 


forms  which  show  a  higher  degree  of  com- 
plexity and  greater  variation  in  the  forms  or 
stages  of  development  under  different  condi- 
tions of  life — such  as  the  groups  Cladothrix, 
Crenothrix,  and  Beggiatoa.  They  have  been 
included  by  some  botanists  under  Bacteri- 
aceae,  but  may  more  properly  be  regarded  as 
constituting  an  order  or  orders  somewhat 
higher  in  the  grade  of  vegetable  life.  This 
arrangement  has  at  any  rate  the  advantage 
of  simplifying  the  descriptions  of  the  life- 
history.  Moreover,  with  the  exception  of 
the  Actinomyces,  which  has  been  shown 
to  be  a  Cladothrix  or  allied  form,  none  of 
these  orders  are  known  to  be  concerned  in 
the  production  of  disease. 

General  characters  of  bacteria. — Bac- 
teria are  unicellular  organisms,  belonging  to 
the  lowest  class  of  chlorophyll-less  1  algse,  and 
constituting  the  most  elementary  and  lowest 
form  of  vegetable  life.  They  multiply  by 
fission,  hence  the  name  Schizomycetes  ;  but 
for  many  of  them  there  is  also  a  mode  of 
propagation  or  reproduction  by  the  forma- 
tion of  spores. 

In  structure  they  consist  of  a  protoplasmic 
body,  the  protoplasm  having  peculiar  chemi- 
cal and  physical  characters  (mycoprotein 
of  Nencki),  and  a  cell-envelope,  composed  of 
a  carbohydrate  allied  in  composition  to  cellu- 
lose. Whether  the  cells  are  nucleated  is  at 
present  an  open  question.  The  protoplasm 
is  frequently  granular,  showing  differences 
in  the  staining  reactions  in  different  parts ; 
and,  in  addition,  granules  of  distinct  chemi- 
cal qualities  have  been  detected  in  some  of 
the  higher  forms  (e.g.  sulphur  in  Beggiatoa). 
The  irregular  staining  may  perhaps  indicate 
some  definite  structure.  Moreover,  marked 
changes  affecting  the  entire  cell  may  be 
observed  during  the  process  of  spore-forma- 
tion. Further,  various  degenerative  changes 
may  lead  to  alterations  in  the  staining  re- 
actions, and  to  the  formation  of  granules 
of  apparently  oily  nature,  or  to  irregular 
swelling  with  formation  of  so-called  vacuoles. 
The  tendency  to  such  changes  and  the  form 
which  they  take  vary  with  different  species, 
and  may  give  special  characters  to  the  par- 
ticular species.  The  forms  when  thus  altered 
are  sometimes  known  as  degenerated  or 
involution  forms. 

The  variety  in  the  chemical  reaction,  espe- 
cially the  staining  reaction  of  the  protoplasm 
in  different  species,  is  an  important  aid  to 
their  recognition,  e.g.  the  tubercle-bacillus. 

The  cell-envelope,  which  can  be  detected  with 
certainty  only  in  some  of  the  larger  forms, 
and  is  inferred  to  be  present  in  others  from 
the  associated  characters,  can  be  brought  into 
view  by  reagents,  such  as  iodine,  which  cause 
shrinking  of  the  protoplasm :  or  in  some  cases 
by  staining.  It  is  highly  flexible.  Its  thickness 
is  very  various ;  and  it  possesses,  especially 

1  Some  bacteria  are  now  said  to  contain  chloro- 
phyll granules,  but  the  general  fact  is  as  stated. 
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in  some  species,  a  great  tendency  to  swell  and 
undergo  partial  solution,  or  rather  to  form 
a  gummy  or  jelly -like  material,  like  gelatine 
or  gum-tragacanth  when  soaked  in  water. 

To  the  partial  solution  of  this  material 
is  due  the  hyaline  '  capsule  '  which  is  cha- 
racteristic of  some  bacteria  (e.g.  the  pneu- 
mono-coccus  of  Friedlander),  and  the  inter- 
cellular substance  of  '  zoogloea  '  masses,  by 
which  the  masses  adhere  to  surrounding 
objects  and  cohere  into  a  sticky  mass. 

Motility. — Many  bacteria  are  spontane- 
ously motile;  indeed,  the  property  is  so 
common  in  several  of  the  species  associated 
with  decomposition  in  organic  fluids,  that  it 
was  at  first  thought  to  be  almost  universal. 
But  we  now  know  that  many  never  display 
this  property. 

Where  present,  it  has  in  several  species 
been  long  known  to  be  associated  with  the 
presence  of  cilia  or  flagella,  whilst  in  others 
no  cilia  could  be  detected,  and  it  was  believed 
that  the  movement  of  the  cell-body  itself 
sufficed  to  produce  independent  locomotion. 


Fig.  68. — Finkler's  Spirillum  and  Koch's  Cholera 
Spirillum,  both  prepared  in  the  same  manner, 
stained  by  L'dffler's  method,  to  show  flagella ; 
and  placed  side  by  side  for  comparison,  x  2,000 
diam. — a.  Finkler's  Spirillum.  From  a  culture 
made  in  the  Pathological  Laboratory,  Univ.  Edin. 
6.  Koch's  Cholera  Spirillum.  From  a  specimen 
from  the  Berlin  Health  Laboratory. 

But  from  recent  researches  by  a  method 
devised  by  Loffler  (for  details,  see  Staining 
of  Bacteria),  aided  by  photomicrography, 
we  know  that  flagella  are  present  in  several 
forms  where  they  were  hitherto  invisible, 
for  instance,  the  cholera  spirillum;  and  we 
are  not  as  yet  entitled  to  assume  their 
absence  in  other  motile  forms. 

The  flagella  are  apparently  continuous 
with  the  cell-envelope;  whether  with  the 
cell-protoplasm  also  is  not  certain. 

Forms  of  the  cells.— The  cells  are  spheri- 
cal, ovoid,  or  cylindrical,  and  usually  sym- 
metrical. They  may  be  in  short  cylinders, 
bulged  in  the  centre  and  somewhat  pointed 
at  the  end  (Clostridium  form).  The  cylinders 
may  be  short  or  long  rods,  straight  or  slightly 


curved  (bacillus  form),  or  much  curved 
(spiral  form).  They  may  grow  into  long 
threads,  straight,  or  curved,  or  twisted  (lejjto- 
thrix  form,  vibrio  form,  spi/rillum  form,  &c), 
and  appear  to  be  homogeneous  throughout ; 
but  in  most  cases  we  may  by  reagents  dis- 
cover that  the  apparently  uniform  thread  is 
composed  of  cells  arranged  endwise,  but 
remaining  attached  to  each  other.  Such 
elongated  forms  are  especially  seen  when 
growth  occurs  in  fluids  at  rest. 


Fie.  69.  —  Spirillum  Undula.  —  From  a  culture, 
stained  by  Loffler's  method  for  showing  flagella. 
The  various  forms  and  stages,  and  also  the  variety 
in  number  of  the  flagella,  are  seen,     x  800  diam. 

Position  and  arrangement  of  flagella. — 
Flagella  have  been  discovered  in  several  of 
the  rod  and  spiral  forms,  and  in  one  species 
which  is  spherical  or  nearly  so  (Micrococcus 
agilis  of  Ah"  Cohen). 

In  some  of  the  lower  and  simpler  forms 
(i.e.  excluding  Beggiatoa,  &c.)  the  flagella  are 
terminal  and  single  only  at  one  end  of  the 
cell;  but  in  some  there  is  one  flagellum  at 
each  end.  More  rarely,  two  or  more  are 
present  at  one  end.  They  are  often  long, 
and  may  greatly  exceed  the  cell  in  length. 
They  are  usually  of  extreme  tenuity  (e.g. 
i  to  i  the  diameter  of  the  cell  in  the  cholera 
bacillus),  and  hence  are  detected  with  great 
difficulty. 

In  typhoid  bacilli,  in  which  Loffler  was 
unable  to  detect  flagella,  a  very  remarkable 
condition  has  been  discovered,  namely,  the 
presence  of  multitudes  of  short  lateral  cilia 
along  the  entire  length  of  the  cells.  A  simi- 
lar condition  has  also  been  more  recently 
detected  in  one  or  two  other  species. 

Colouring  matters.— Many  bacteria,  when 
grown  in  mass,  show  distinctive  colours — 
red,  yellow,  brown,  &c.  These  may  develop 
only  in  certain  conditions  of  growth,_  or 
in  parts  exposed  to  the  air.  On  examina- 
tion with  the  microscope,  the  pigment  may 
appear  to  be  in  the  cells  (as  in  magenta 
micrococcus)  ;  but  it  is  readily  dissolved  out, 
and  would  appear  in  most  cases  to  be  an 
excreted  or  formed  product,  which  mainly 
lies  in  the  intercellular  substance,  staining 
the  cell  wall.    Or  it  may  in  some  be  the 
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product  of  some  substance  excreted  by  the 
cell  acting  on  the  culture-medium,  and  espe- 
cially in  presence  of  oxygen. 


Fig.  70. — Typhoid  Bacilli. — Stained  to  show  cilia: 
x  2,000  diam.  Prom  a  specimen  prepared  in  the 
Berlin  Health  Laboratory. 

Multiplication  and  fission  of  the  cells. — 
Division  occurs  by  fission,  usually  dichotom- 
ous,  the  segments  being  often  of  nearly  equal 
size.  This  is  usually  preceded  by  elongation 
of  the  cell,  so  that  in  the  spherical  forms,  as 
fission  becomes  complete,  each  of  the  new 
cells  is  nearly  spherical  before  separation 
occurs.  Transverse  fission  is  the  rule  in  the 
simpler  rod  and  the  spiral  forms.  But  in 
some  spherical  forms  it  may  take  place  in 
two  planes  at  right  angles  to  one  another, 
hence  forming  tetrads  (as  in  M.  tetragenus, 
M.  gonorrhoea) ;  or,  further,  in  three  differ- 
ent planes  and  directions  at  right  angles  to 
one  another,  forming  a  bale-like  mass  (sar- 
cina  form). 

I>uring  the  process  of  fission,  a  constriction 
may  appear  at  the  line  of  approaching  segmen- 
tation, or  none  may  be  seen ;  hence  different 
characters,  especially  in  the  elongated  forms. 
The  first  cells  may  remain  united  in  chains, 
threads,  or  groups,  and  may  thus  give  special 
characters,  from  which  names  have  been 
derived.  But  since  such  persistent  union  is 
inconstant,  varying  with  the  conditions  of 
growth,  and  best  seen  in  quiescent  growth 
in  fluid  or  semi-fluid  media,  it  should  not  be 
regarded  as  other  than  a  subordinate  cha- 
racter. For  example,  all  micrococci,  if  grow- 
ing freely  and  kept  in  motion,  must  becomo 
'  cliplococci '  during  the  stage  of  division. 

In  bacilli  the  cells  elongate,  and  if  the 
segments  do  not  separate  they  come  to  form 
threads.  These  threads  do  not  form  false 
branching,  as  occurs  in  the  case  of  cladothrix. 

Spore-formation.— The  production  of 
spores,  and  the  properties  with  which  these 
are  endowed,  are  amongst  the  most  impor- 
tant facts  concerning  bacteria.  Discovered 
at  first  in  some  of  larger  size,  such  as  the 
hay  bacillus  and  anthrax  bacillus,  by  Koch, 
the  process  is  now  known  to  be  common 


to  many  of  the  straight,  and  some  of  the 
curved  rod  forms.  For  the  latter  there  is 
less  evidence,  and  the  question  is  at  pre- 


Fig.  71. — Cladothrix  dichotoma.    From  a  culture, 
x  800  diam. 

sent  unsettled  for  most  spherical  forms.  But 
from  known  facts  in  the  life-history  of  many 
species  in  which  the  existence  of  spores  is 
not  proved,  there  is  strong  probability  that 
for  all  the  rod  forms,  and  very  possibly  all 
curved  and  spherical  too,  there  is  a  like 
capacity,  given  favourable  conditions  of  life. 

The  process  of  spore-formation  takes  place 
only  under  certain  favourable  conditions, 
and  may  be  prevented  by  growth  under  un- 
favourable conditions,  especially  of  tempera- 
ture. It  was  formerly  believed  that  spore- 
formation  occurred  especially  when  the  nu- 
triment was  deficient,  but  there  is  now  no 
question  that  it  is  a  normal  phase  of  their 
life,  occurring  especially  under  certain 
favouring  conditions  of  growth. 

Mode  of  spore-formation. — This  can  best 
be  studied  in  some  of  the  larger  bacilli,  such 
as  the  Bacillus  subtilis  and  B.  anthracis. 
The  protoplasm  of  the  cell  appears  to  undergo 
condensation,  its  more  solid  portion  becoming 
agglomerated  and  retracted,  usually  towards 
one  end  of  the  cell.  At  the  same  time  it 
becomes  more  highly  refracting,  and  often 
assumes  different  staining  properties.  The 
remainder  of  the  cell  may  appear  hollow  or 
granular,  but  this  is  not  always  the  case. 
Swelling  may  and  frequently  does  take  place 
at  the  site  of  the  spore,  so  that  the  rod 
appears  beaded.  This  swelling  may  be  so 
considerable  that  the  diameter  of  the  spore 
may  be  twice  as  great  as  that  of  the  rod, 
or  more  {e.g.  tetanus  bacillus).  This  fact  is 
very  apt  to  be  exaggerated,  owing  to  the 
different  refraction  of  the  spore  and  the  rest 
of  the  protoplasm,  which  renders  it  difficult 
both  to  estimate  and  to  photograph. 

The  spores  are  usually  ovoid,  more  or 
lflBS  elongated,  sometimes  nearly  spherical. 
When  formed  within  bacilli  arranged  in 
chains,  it  commonly  happens  that  the  spores 
are  situated  one  at  the  end  of  each  cell,  and 
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in  such  a  manner  that  the  cells  form  pairs 
with  the  spores  at  the  adjacent  ends.  If 
now  division  of  the  cells  takes  place  between 
the  adjacent  spores,  rods  imperfectly  divided 


Fig.  72. — Stages  in  the  Growth  of  a  Bacillus,  and  of 
Spore-formation. — (1)  Bacillus  as  seen  before  divi- 
sion ;  (2)  Undivided  bacillus  showing  spores ;  (3) 
Thread  formed  of  segments,  which  have  not 
separated ;  (4)  Another  of  the  same ;  (5)  Part  of 
a  long  filament,  showing  the  lines  of  cleavage ; 
(6)  Another  filament,  showing  aggregation  of  the 
protoplasm,  and  commencing  spore-formation, 
without  any  sign  of  segmentation  ;  (7),  (8),  and 
(9)  show  other  appearances  in  undivided  fila- 
ments ;  (10)  Bacillus  in  process  of  growth  from  a 
spore,     x  1,500  diam. 

will  be  formed  with  a  spore  at  each  end ;  if 
at  the  end  distal  to  the  spores,  a  pair  of 
spores  will  be  seen  near  the  centre  of  a  rod. 
When  the  division  is  complete,  each  rod  will 
contain  a  single  terminal  spore. 

This  fact,  trivial  as  it  may  appear,  is  im- 
portant to  note,  since  distinctions  of  specific 
value  have  been  adduced  from  this  common 
fact. 

Much  less  frequently  the  spores  are  situ- 
ated towards  the  centre  of  the  cell,  or,  in  an 
apparently  undivided  rod,  at  irregular  inter- 
vals. All  these  modes  of  arrangement  may 
be  seen  in  the  same  species,  and  they  have 
no  specific  value. 

Structure  of  the  spores. — Beyond  the  facts 
that  they  consist  of  a  highly  refracting  proto- 
plasmic mass,  with  great  endowments  of 
vitality  and  peculiar  staining  reactions,  sur- 
rounded by  a  capsule  or  cell-wall  resembling 
that  of  the  parent  cell,  but  of  greater  resisting 
capacity,  we  know  nothing.  That  they  have 
an  intimate  organisation  we  suppose  from 
what  we  know  of  other  cells. 

Staining  reactions.— It  has  already  been 
stated  that  the  staining  reactions  of  the 
spore  protoplasm  differ  from  those  of  the  cell 
protoplasm,  and  may  do  so  to  a  remarkable 
degree.  By  selective  staining  the  spores 
may  be  stained  of  a  different  colour  from 
the  rest  of  the  cell.  And  it  may  here  be 
mentioned  that  in  one  of  the  common  bac- 
teria of  water  the  spores  show  normally  a 
definite  coloration  of  a  reddish  tinge  {Bacillus 


erythrosporus),  when  examined  fresh,  with 
out  staining. 

Germination. — "When  placed  under  favour- 
able conditions  the  spores  germinate,  and 
reproduce  cells  like  those  from  which  they 
originated.  According  to  some,  this  takes 
place  by  a  sprouting  through  the  capsule ; 
whilst  others  allege  that  the  entire  spore 
elongates  to  form  the  new  cell,  which  then 
multiplies  by  fission.  Except  as  possibly 
giving  a  clue  to  the  structure  of  the  spore, 
the  question  is  unimportant.  What  is  of 
consequence  is  that  the  spore  always  gives 
rise  to  cells  like  those  from  which  it  sprang. 

Vital  capacity  of  spores. — The  remark- 
able power  of  resistance  of  the  spores  of 
many  species  will  be  referred  to  under  the 
life-history  in  general,  and  in  relation  to 
particular  species. 

Classification  of  Bacteria.  —  We  are 
now  in  a  position  to  refer  briefly  to  the 
classification  of  bacteria.  Many  attempts 
have  been  made  to  arrive  at  some  satis- 
factory division,  but  hitherto  with  very 
limited  success.  The  difficulty  arises  in 
great  measure  from  our  defective  knowledge 
of  their  complete  life-history,  and  of  the 
variations  which  they  may  show  under 
varying  conditions  of  growth.  Most  of  the 
attempted  classifications  are  valueless  for 
our  purpose,  and  are  also  unscientific.  The 
only  true  basis  is  of  course  a  botanical  one, 
and  such  properties  as  the  production  of 
colour,  of  fermentation,  or  of  disease  are 
useless,  unless  as  provisional.  We  may 
therefore  omit  all  mention  of  these.  For 
the  more  recent  scientific  classifications 
botanical  works  may  be  consulted.  For  our 
purpose  it  is  sufficient  to  adopt  the  nomen- 
clature usually  employed,  it  being  under- 
stood that  the  names  given  are  merely  con- 
venient appellations,  and  not  scientific  dis- 
tinctions. 


maglliLieu,  suun^b  ft  ^  

more  highly  magnified. 

The  basis  of  this  nomenclature  is  the  form 
of  the  cells,  and  the  arrangement  commonly 
seen  in  their  growth  :— 
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(1)  Spherical  or  slightly  ovoid  cells.  Cocci 
or  Micrococci — 

Cells  usually  in  pairs — Diplococci. 

Cells  in  chains — Streptococci. 

Cells  in  groups  of  four — Tetragena  or 
Tetracocci. 

Cells  in  bale-like  masses,  comprised  of 
groups  of  eight — Sarcince. 

Cells  in  masses  or  balls — Staphylococci. 
(Grape-bunch  like.) 

(2)  Elongated,  rod-shaped,  or  thread-like 
cells — Bacilli. 

(3)  Curved  rods  or  filaments — Spirilla. 
Various  names  have  been  employed  to 

distinguish  abruptness  of  curve,  length,  &c, 
as  Spirochsete,  Leptothrix,  &c,  but  they  are 
of  no  practical  value. 

But,  whilst  these  names  suffice  for  our 
purpose,  it  must  be  understood  that,  in  deal- 
ing with  bacteria  as  a  whole,  much  more 
elaborate  distinctions  would  be  essential. 


Fig.  74. — Sarcina  ventriculi.    Showing  sarcinae  and 
starch-granules  in  vomited  matter,     x  400  diam. 

Constancy  of  Species.  —  Variation  or 
transmutation. — Amongst  the  very  import- 
ant questions  which  underlie  the  subject  of 
the  pathogenic  activity  of  bacteria,  is  that  of 
the  constancy  of  species,  the  possible  varia- 
tion under  cultivation,  and  the  acquisition  or 
loss  of  specific  activity. 

If  marked  variation  or  transmutation  can 
occur,  and  if  one  species  can  not  only  pass 
into  another,  but  can  under  varied  conditions 
of  life  assume  different  capacities  for  ferment- 
ative and  like  activities,  then  not  only  is 
the  subject  rendered  far  more  complex,  but 
the  relation  of  bacteria  to  virulent  diseases 
is  put  on  an  entirely  different  footing.  For 
they  may  be  not  so  much  the  essential  virus 
as  the  carriers  of  contagion,  carrying  in,  as  it 
were,  a  catalytic  process  from  one  individual 
to  another.  If,  for  example,  a  common  bac- 
terium, innocuous  in  itself,  were  liable,  when 
grown  in  the  blood  of  an  animal  suffering 
from  some  disease,  to  carry  on  the  ferment- 
like  activity  of  similar  kind  to  another 
animal,  it  is  obvious  that  the  bacterium  is 
not  the  specific  virus.  It  mmply  transmits 
a  process.  Analogies  to  such  a  process  may 
XL 


be  found  even  in  that  of  crystallisation.  But 
if  one  species  can  do  this,  another  may  also ; 
and  so  a  similar  disease-process  might  be 
secondarily  induced  by  a  variety  of  bac- 
teria. 

Two  questions  then  arise  :  Are  the  species 
essentially  and  persistently  distinct  ?  Are 
the  specific  pathogenic  activities  innate  or 
acquired  ? 

Variation  of  Species. — From  what  we 
know  of  the  variations  of  low  organisms 
under  cultivation,  we  should  anticipate  a 
high  degree  of  capacity  for  variation  or 
mutation  in  bacteria.  Nevertheless,  the 
amount  of  such  variation  appears  to  be 
small.  For  we  find  that  a  large  number  of 
species,  which  have  been  cultivated  through 
hundreds  of  generations,  not  only  maintain 
their  morphological  characters,  but  produce 
like  effects  as  to  colour  production,  ferment- 
ative changes  in  the  cultivating  media,  and 
even  pathogenic  results.  It  has  already  been 
mentioned  that  differences  are  observed  in 
the  characters  when  grown  under  different 
conditions,  but  these  do  not  impair  the  re- 
production of  the  original  characters  when 
sovm  again  on  the  original  soil.  Some 
characters,  such  as  colour  production  or 
special  fermentations,  may  only  appear  when 
special  conditions  are  present. 

It  must,  however,  be  stated  that  the  patho- 
genic activity  is  capable  of  diminution  or 
loss,  and,  conversely,  of  intensification,  as 
will  be  seen  in  some  cases  to  be  mentioned. 
But  this  appears  to  be  explicable  rather  on 
the  hypothesis  of  acquired  habit  of  growth, 
than  of  actual  alteration  or  loss  of  capacity, 
and  in  some,  cases  is  associated  with  lowered 
vitality  of  growth.  "When  re-acclimatised  in 
the  body,  the  virulence  may  be  speedily  re- 
gained. There  is  further  the  question  whether 
great  mutations  of  form,  from  spheres  to 
threads,  from  these  to  spirals,  and  the  presence 
or  absence  of  cilia  in  the  same  species  under 
different  conditions,  do  not  militate  against 
the  view  of  the  specificity  of  bacteria.  The 
answer  to  this  is  that  in  the  lower  fungi  not 
only  are  great  differences  of  form  observed 
in  the  same  species  at  various  periods  of  life, 
but  that  two  or  even  more  modes  of  repro- 
duction normally  occur  in  some  which  have 
been  carefully  studied — resting  spores  and 
motile  or  free-swimming  spores,  for  example, 
as  in  Saprolegnia.  The  discovery,  then, 
that  a  species  of  bacterium  exhibits  great 
variety  in  its  form,  &c,  at  different  periods  of 
life,  only  shows  that  it  belongs  to  one  of  the 
higher  groups,  in  which  such  cyclical  changes 
are  part  of  the  normal  life-history.  It  is 
partly  on  this  account  that  the  lower  forms, 
with  which  we  are  mainly  concerned  in 
disease,  should  be  kept  distinct  from  the 
higher  groups  in  which  such  multiplicity  of 
form  is  normal. 

Temperature  in  Relation  to  Growth.  

The  temperature  of  cultivation  has  been 
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shown  by  numerous  observations  on  many 
species  to  have  a  most  important  bearing 
not  only  upon  the  rapidity  of  growth,  but 
also  upon  the  phases  of  life  and  the  reactions 
of  the  organism.  More  especially  spore- 
formationmay  occur  with  certainty  and  readi- 
ness only  under  particular  conditions  of  tem- 
perature. An  example  of  this  is  found  in 
the  tetanus-bacillus.  But  there  can  be  no 
doubt  that  some  of  the  statements  which 
have  been  made  on  this  point  have  given 
too  rigid  a  limit  to  the  possible  temperature- 
range.  For  example,  it  has  been  alleged 
that  the  tubercle-bacillus  can  only  grow  at 
a  temperature  of  at  least  37°  C.  outside  the 
body,  but  this  is  no  doubt  an  error.  In  .order 
to  successful  growth  under  unfavourable  con- 
ditions, some  of  the  more  markedly  parasitic 
bacteria  do  require  a  regulated  temperature 
not  lower  than  that  of  the  human  body. 

Speaking  generally,  those  bacteria  which 
are  normally  concerned  in  fermentations 
and  decompositions,  and  are  only  accidentally 
or  potentially  parasitic,  grow  most  actively  at 
a  range  of  17°-25°  C.  (about  60°-77°  F.),  and 
better  over  70°  F. — a  normal  summer  tem- 
perature. Those  which  are  most  definitely 
parasitic,  such  as  tubercle  and  anthrax, 
thrive  best  at  35°-40°  C.  (95°-104°  F.). 
Some  of  these,  however,  can  be  readily 
grown  at  ordinary  temperatures,  such  as 
typhoid  and  anthrax,  whilst  others  require 
to  be  carefully  incubated  at  the  higher  tem- 
peratures (e.g.  tubercle,  diphtheria). 

At  the  lower  temperatures  spore-formation 
may  not  occur,  or  may  be  very  slow;  thus 
anthrax  bacillus  is  said  not  to  form  spores 
below  20°  G.  (G8°  F.). 

Besistance  of  Bacteria  to  Tempera- 
ture.— Not  only  the  temperature  of  most 
active  growth,  but  also  that  of  the  death- 
point,  differs  for  different  species,  and  at 
different  stages  of  life.  Speaking  generally, 
the  spores,  when  fully  formed,  show  a  far 
greater  capacity  for  resisting  both  heat  and 
cold. 

The  death  temperature  of  several  species 
has  been  carefully  studied.  With  few  excep- 
tions, even  spores  are  entirely  killed  by  ex- 
posing to  a  moist  heat  (steaming  water)  of 
100°  C.  for  a  few  minutes.  But  in  some  as  long 
as  half  an  hour  may  be  necessary,  and  in 
some  even  an  hour,  in  a  current  of  steam.1 
Superheated  steam  of  110°-120°  C.  is  rapidly 
and  invariably  fatal  even  in  a  few  seconds. 

Dry  heat  is  far  more  variable  in  effect  and 
less  active,  especially  if  the  spores  have  been 
first  allowed  to  dry  thoroughly.  Dry  heat 
Id  lis  spore-free  bacteria  in  an  hour  and  a 
half  of  a  little  over  100°  C. ;  spores  of  moulds, 
an  hour  and  a  half  of  100°-115°  C.  A 
temperature  of  130°-140°  C.  may  be  borne 
for  some  hours  without  completely  destroy- 

1  A  recently  described  poUto-bncillus  required 
four  hours  of  steaming  at  100°  to  destroy  spores. 


ing  all  spores  (e.g.  spores  of  anthrax  bacilli) ; 
but  this  is  only  true  of  a  few,  so  far  as  is 
known. 

On  the  other  hand,  most  spore-free  bacteria, 
or  bacteria  in  which  the  formation  of  the 
spores  is  incomplete,  are  readily  killed  by 
much  less  elevated  temperatures,  and  may 
perish  at  50°-60°  C.  Some  few  are  known 
stiU  to  grow  at  60°-70°  C. 

The  heat-resisting  capacity  of  the  same 
species  is  also  found  to  vary  in  different  cul- 
tivations, the  degree  of  vitality  at  different 
ages  evidently  undergoing  modifications. 

On  the  other  hand,  the  resistance  to  cold 
is  equally  great.  The  spores  of  some  bacteria, 
and  the  cells  of  some  micrococci,  are  not 
destroyed  even  by  the  most  intense  cold. 

The  freezing  death-point  is  difficult  to 
determine  for  spore-free  bacteria,  owing  to 
the  difficulty  of  excluding  the  results  of 
physical  changes  in  the  media,  and  also  of 
ensuring  the  entire  absence  of  spores ;  but 
freezing  kills  many,  and  alternate  freezing 
and  thawing  may  also  kill  some  spores  which 
are  not  killed  by  freezing  (Prudden). 

These  studies  have,  it  need  hardly  be 
pomted  out,  a  most  important  bearing  upon 
the  subject  of  disinfection. 

Alternations  of  Temperature. — Tyn- 
dall's  sterilisation  method. — Bacteria  when 
in  fluids  are  seriously  injured  by  extreme 
alternations  of  heat  and  cold.  Thus,  if  a 
'  cultivation  be  heated  to  58°-60°  C.  (136-5°-- 
140°  F.)  for  half  an  hour  to  two  or  three 
hours,  and  then  allowed  to  cool  to  the  ordinary 
temperature,  17°-20°  C,  and  if  the  process 
be  repeated  on  the  following  three  or  four 
days,  nearly  all  bacteria,  whether  spores  or 
cells,  will  be  killed,  and  the  fluid  will  be 
'  sterile,'  or  bacterium-free. 

It  is  supposed  that  the  mechanism  of  this 
process  is  that  the  cells  present  are  destroyed 
by  the  heat ;  and  that  the  spores  germinate, 
and  the  cells  developed  from  them  are  on 
the  following  or  successive  days  destroyed 
also.  But  some  facts  lead  us  to  doubt  whether 
this  is  the  entire  explanation,  for  the  destruc- 
tion occurs  whether  they  are  in  a  suitable 
soil  or  no,  and  alternations  of  freezing  and 
thawing  have  a  like  effect. 

It  must  also  be  mentioned  that,  whilst 
most  bacteria,  when  spores  have  not  been 
formed,  are  killed  by  a  temperature  of  60°  C, 
e.g.  typhoid,  glanders,  cholera,  and  tubercle 
bacilli,  some  require  a  higher  temperature ; 
thus,  Staphylococcus  pyogenes  aureus  re- 
quires 80°  C. 

Other  Conditions  Unfavourable  to 
Growth. — Exposure  to  direct  sunlight  has 
a  powerful  influence  in  arresting  the  growth 
of  bacteria,  as  of  many  other  of  the  lower 
fungi.  Actual  death  may  occur,  or  the  pro- 
cesses of  development  and  spore-formation 
may  be  arrested  or  prevented.  Deficiency 
of  nutriment  has  a  like  effect.  So  also  has 
deficiency  of  oxygen  in  aerobic  species,  oxy- 
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gen  being  essential  to  spore- formation  in 
them.  On  the  other  hand,  the  presence  of 
free  oxygen  may  be  equally  deleterious  to 
some  which  are  anaerobic,  especially  some 
of  the  putrefactive  species.  The  presence  of 
free  acid  is  found  to  be  incompatible  with 
growth  in  many,  if  not  most,  bacteria,  whilst 
it  is  alleged  that  mould  fungi  nourish  equally 
or  better  in  an  acid  than  in  an  alkaline  or 
neutral  medium.  Further,  many  bacteria 
generate,  as  by-products,  substances  of  '  an- 
tiseptic '  nature,  such  as  some  of  the  coal- 
tar  group,  and  these,  if  produced  in  sufficient 
quantity,  and  not  removed,  may  arrest 
growth. 

From  these  facts  in  relation  to  nutriment 
and  temperature  the  conditions  under  which 
artificial  culture  must  be  carried  on  can  be 
readily  deduced.  We  must  have  a  medium 
which  contains  nutriment  in  a  moist  or  fluid 
form,  with  free  access  of  oxygen,  or  in  some 
cases  (anaerobic)  with  its  exclusion,  and  a 
suitable  temperature  must  be  maintained. 
The  nutriment  should  contain  proteid  sub- 
stances; and,  if  possible,  some  of  these  should 
be  in  forms  in  which  they  are  readily  broken 
down — hence  the  use  of  prepared  peptone. 

Modes  of  Study. — For  the  complete  study 
of  micro-organisms,  various  modes  of  in- 
vestigation may  be  followed.  The  microscopic 
characters,  even  when  aided  by  special  stain- 
ing reactions,  do  not  afford  a  sufficiently 
satisfactory  means  of  discrimination  between 
allied  forms.  Nevertheless,  when  these  cha- 
racters are  very  peculiar,  and  when  the 
organism  is  found  in  constant  association 
with  a  peculiar  change,  as  in  the  case  of 
the  tubercle-bacillus,  its  identification  in  the 
tissues  is  comparatively  easy. 

The  sources  of  fallacy  in  microscopic  study 
are  briefly  these : 

(1)  The  very  minute  size  of  many  microbes 
makes  the  more  delicate  points  of  difference 
hard  to  appreciate  with  our  present  powers, 
and  slight  failure  in  preparation  may  espe- 
cially obscure  them.  Hence  able  investiga- 
tors have  described  the  same  organism  with 
mate  different  characters  — a  bacillus  as 
diplococcus. 

(2)  The  size  of  the  organism,  never  con- 
stant as  regards  length,  varies  in  different 
animals  and  under  different  conditions  of 
cultivation,  both  as  regards  diameter  and 
length.  Absolute  statements  of  size  must 
therefore  be  received  with  caution.  The  fact 
M  now  well  established  for  numerous  organ- 
isms, and  appears  to  be  a  general  law. 

g)  The  apparent  size,  as  in  the  case  of  all 
cylindrical  or  spherical  bodies,  whose  sub- 
stance is  of  different  density  at  the  centre 
and  surface,  will  appear  different  in  different 
refracting  media,  partly  owing  to  the  difficulty 
in  focussing  the  widest  part.  This  is  also 
true  when  the  body  is  stained,  partly  because 
the  staining  is  unequal.  Hence  cylindrical 
bacilli,  with  spores  of  nearly  equal  diameter 


at  the  end,  have  been  represented  as  pin- 
shaped. 

(4)  The  action  of  reagents  or  of  heat,  both 
in  preserving  and  hardening  tissues  or  fluids, 
or  in  staining  and  mounting  processes,  has  a 
marked  effect  upon  the  apparent  size  of  the 
organisms.  Many  of  them  are  proportionately 
less  affected  than  softer  tissue-elements,  but 
the  effect  is  pronounced  in  nearly  all  to 
which  special  study  has  been  directed.  Ee- 
agents  may  also  obscure  peculiar  characters 
—  for  example,  the  Umhiillung,  or  material 
which  forms  a  sort  of  shell  or  capsule  around 
some  organisms,  and  which  is  derived  from 
a  softening  of  the  cell-wall. 

And,  lastly,  it  is  found  that  for  the  recog- 
nition of  some  pathogenic  microbes,  it  is 
almost  essential  that  the  tissues  should  either 
be  fresh,  or  that  they  should  be  very  carefully 
preserved  by  special  methods.  Otherwise, 
success  is  exceptional,  and  the  number  found 
very  small  compared  with  those  actually  pre- 
sent. 

Cultivation. — Fortunately,  in  the  case  of 
a  large  number  of  micro-organisms  we  have 
a  far  more  perfect  and  easy  mode  of  study, 
that  of  cultivation  or  pure  culture  (Rein- 
cultur).  By  this  method,  introduced  by 
Klebs,  and  perfected  by  Koch  and  others,, 
organisms  are  not  only  isolated,  sown  in' 
fresh  soil  in  successive  generations,  and  thus 
removed  from  all  addition  and  impurity, 
but  they  can  be  studied  in  a  pure  condi- 
tion as  to  their  morphological,  physiological, 
and  chemical  characters.  By  growth  in 
different  media,  their  fermentative  effects 
and  products  can  be  investigated.  This  at 
present  constitutes  one  of  the  most  important 
and  hopeful  branches  of  bacteriological  re- 
search. 

By  culture,  especially  when  aided  by 
microscopic  study,  the  recognition  of  vari- 
ous forms  becomes  easy.  For  each  organism 
possesses  its  own  peculiar  characters,  espe- 
cially when  grown  upon  or  in  semi-solid 
media.  These  characters  comprise  form  of 
the  mass,  colour,  rate  of  growth,  results  and 
effects  on  the  nutrient  media,  effects  of  the 
presence  or  absence  of  oxygen,  capacity  ox 
growth  on  different  media  and  temperature. 
They  may  vary  for  the  same  organism  in 
different  media,  and  when  taken  together  con- 
stitute almost  absolute  distinctions  of  the 
various  known  forms.  By  the  aid  of  a  lens, 
the  earliest  groups  and  colonies  may  be 
studied,  and  will  often  be  found  to  branch 
and  grow  in  a  characteristic  way. 

Mode  of  Cultivation.— Of  this  a  very 
brief  outline  must  suffice,  as  the  practical 
details  would  occupy  too  much  space. 

The  soil  may  be:  (1)  Fluid, as  milk, aqueous 
humour,  broths  of  various  kinds,  hay  and 
other  vegetable  infusions,  urine,  or  chemical 
combinations, such  as  Cohn's fluid;  (2)  Semi- 
solid, as  boiled  potato,  bread  paste,  &c. ;  or 
(8)  A  jelly,  as  various  broths  gelatinised  with 
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isinglass,  gelatine,  or  agar,  or  serum  inspis- 
sated by  heat.  The  introduction  of  gela- 
tinised media  by  Koch  has  been  an  enor- 
mous aid  to  the  study  of  bacteria.  All  these 
media  may  be  used  with  advantage  in 
various  cases;  but  of  most  universal  appli- 
cation, owing  to  their  translucency,  ready 
manipulation,  and  wide  range  of  utility,  are 
the  gelatinised  media.  They  may  be  used  in 
mass,  or  spread  out  in  a  thin  layer  on  a  glass 
plate  or  slide,  or  lining  the  interior  of  a  test- 
tube  or  flask. 

The  basis  of  the  soil  commonly  consists  of 
meat  broth  (fowl,  beef,  veal,  &c),  to  which  is 
added  a  certain  quantity  of  prepared  peptone, 
and  in  some  cases  cane  or  grape  sugar.  A 
sufficient  proportion  of  gelatine  is  added  to 
produce  a  jelly  at  normal  temperatures.  Or 
if  agar-agar  is  used,  the  jelly  melts  at  a  much 
higher  temperature.  The  addition  of  5  to 
8  per  cent,  of  glycerine  to  the  agar  jelly 
appears  greatly  to  increase  its  activity  and 
range  of  use,  and  retards  drying  up  of  the 
jelly  ('  glycerine  agar ').  Mixture  of  serum 
with  jeUy  may  also  be  employed. 

Sterilisation,  both  of  the  vessels  and 
cultivating  media,  is  essential ;  and  the  abso- 
lute exclusion  of  all  external  organisms. 
The  former  is  mainly  effected  by  heat,  the 
'latter  either  by  sterilised  cotton-wool  or  by 
the  action  of  gravity. 

The  sowing  of  the  microbes  in  the  culti- 
vating soil  is  effected  in  the  case  of  solid  or 
gelatinised  media  by  a  sterilised  platinum 
wire  or  glass  rod,  the  vessel  where  possible 
being  inverted  :  in  the  case  of  fluid  media  by 
the  same,  or  by  various  ingeniously  devised 
forms  of  apparatus.  Practical  experience 
shows  that,  with  ordinary  care  and  some 
practice,  an  organism  may  be  absolutely 
isolated  and  cultivated  through  scores  of 
generations  with  little  risk  of  failure. 

Isolation  of  Micro-organisms.  —  It  is 
evident  from  the  above  that  when  a  micro- 
organism is  present  in  a  fluid  or  in  the  tis- 
sues in  a  pure  state,  its  cultivation  is  gener- 
ally a  matter  of  little  difficulty.  All  that  is 
necessary  is  to  transfer  to  the  culture -medium 
in  a  test-tube  a  small  quantity  of  the  material 
containing  the  micro-organism,  by  means  of 
the  sterilised  platinum  needle.  If  the  medium 
is  solid,  the  inoculation  is  made  either  in  the 
form  of  a  '  stroke  '  on  the  surface,  or  a  '  punc- 
ture '  into  the  substance  of  the  medium.  When 
several  varieties  of  organisms  are  present 
together,  various  methods  have  been  devised 
fo?  separating  them ;  and  of  these  the  '  plate- 
cultivation'  method,  introduced  by  Koch,  is 
the  most  useful  and  most  commonly  used. 
The  principle  of  the  method  is  that  single 
organisms  in  suitable  conditions  give  rise  to 
single  colonies  of  the  same  organism ;  and 
that  accordingly,  if  the  colonies  are  suffi- 
ciently separate  from  one  another,  pure 
cultivations  can  be  made  from  each. 

To  accomplish  this,  three  or  four  test-tubes 


containing  peptone-gelatine  are  taken,  and 
their  contents  are  thoroughly  liquefied  at 
about  38°  C.    One  ib  then  inoculated  by  a 
platinum  needle  with  a  drop  of  fluid  con- 
taining the  organisms,  and  its  contents  are 
thoroughly  shaken  so  as  to  distribute  the 
organisms  uniformly.  Two  or  three  drops  of 
the  mixture  are  then  transferred  to  a  second 
tube,  which  is  also  thoroughly  shaken.  A 
third  is  inoculated  from  the  second,  and  some- 
times also  a  fourth  from  the  third,  in  the  same 
manner.  The  contents  of  the  tubes  are  then 
poured  out  in  succession  on  sterilised  flat 
glass-plates  or  shallow  glass-capsules,  and 
allowed  to  solidify.  The  plates  are  then  placed 
in  a  sterile  moist  chamber,  and  allowed  to 
remain  till  signs  of  growth  appear.  In 
the  first,  and  probably  in  the  second  plate, 
the  number  of  colonies  arising  from  single 
organisms  will  generally  be  too  great  to 
allow  a  satisfactory  separation;  but  in  the 
third,  a  small  number  of  scattered  colonies 
may  appear,  and  separate  test-tubes  may  be 
inoculated  from  any  of  them  by  means  of  a 
fine  platinum  needle.    The  colonies  of  differ- 
ent  bacteria  in  plate-cultivations  present 
different  appearances,  according  to  the  colour 
and  form  of  the  colony,  the  characters  of  its 
margins  and  surface,  the  position  in  the  me- 
dium, and  its  liquefying  the  medium  or  not. 
This  method,  therefore,  affords  a  valuable  aid 
in  distinguishing  different  species. 

In  the  case  of  organisms  which  do  not 
grow  at  ordinary  temperatures,  gelatine  plates 
are  not  suitable,  and  agar  must  be  used,  or  a 
mixture  of  agar  and  gelatine,  &c.  The  agar 
requires  a  high  temperature  to  liquefy  it 
(generally  about  90°  C),  but  it  remains  in 
the  fluid  condition  down  to  40°  C,  at  which 
temperature  it  is  used. 

Instead  of  using  plates,  Esmarch  rolls  the 
tubes  containing  the  liquid  gelatine  under  a 
stream  of  cold  water,  so  that  the  gelatine 
forms  a  thin  solid  layer  lining  the  tubes. 
The  growth  of  the  colonies  in  the  gelatine 
layer  can  then  be  very  conveniently  watched. 

Modes  of  Staining  Bacteria.— In  stain- 
in"  bacteria  we  employ  almost  exclusively 
the  basic  aniline  dyes,  which  are  found  to 
stain  all  known  bacteria  with  greater  or  less 
readiness  (though  for  such  as  tubercle  bacilli 
special  combinations  must  be  used) ;  and  ot 
these,  methyl  blue,  fuchsin,  methyl  and  gen- 
tian  violet  are  the  most  suitable.  In  examin- 
ing cultures  microscopically,  a  small  portion 
of"  the  culture  may  be  broken  down  and 
mixed  with  a  few  drops  of  a  weak  watery 
solution  of  one  of  these  colours;  a  cover- 
glass  is  then  placed  over  the  fluid,  and  the 
examination  made.  In  order  to  observe  the 
movements  of  the  organisms,  it  is  better  to 
examine  them  first  simply  in  distdled  water, 
and  they  may  be  coloured  afterwards  by 
placing  a  drop  of  the  staining  solution  at  the 
ed-e  of  the  cover-glass,  and  allowing  it  to  mix 
with  the  water.    Permanent  preparations  ot 
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pure  cultures  are  best  made  by  spreading  a 
small  quantity  of  the  culture  on  a  cover-glass 
(if  the  culture  is  solid  a  small  quantity  ought 
first  to  be  mixed  with  a  sterile  fluid),  allow- 
ing it  to  dry,  and  then  passing  it  two  or  three 
times  through  a  gas-flame.  The  film  may 
then  be  stained  by  floating  the  cover-glass  on 
a  weak  watery  or  alcoholic  solution  of  one 
of  the  above-mentioned  stains ;  or  some  of 
the  special  staining  methods  may  be  used,  and 
for  certain  bacilli  this  is  necessary.  Fluids 
containing  bacteria,  the  juice  of  tissues,  &c, 
may  be  examined  in  a  similar  manner. 

In  staining  bacteria  in  sections  of  tissues, 
in  fluids  rich  in  cells,  &c,  the  tissue-elements 
are  apt  to  become  stained  in  such  a  way  as 
to  obscure  the  organisms,  and  accordingly 
various  methods  have  been  devised  in  order 
to  remove  the  stain  wholly  or  partially  from 
the  tissues,  and  leave  the  bacteria  coloured. 
The  principle  of  all  these  methods  is  the 
same,  namely,  the  employment  of  chemical 
agents  along  with  the  stain,  which  aid  its 
penetrating  power,  and  tend  to  fix  it  in  the 
bacteria — mordants,  for  example,  aniline  oil, 
carbolic  acid,  tannin,  and  various  metallic 
salts;  and  the  subsequent  treatment  with 
decolorising  agents,  such  as  weak  alcohol, 
acetic  acid,  and  mineral  acids,  in  order  to 
remove  the  excess  of  stain.  The  combina- 
tions of  stain,  mordant,  and  decoloriser  are 
very  numerous ;  of  the  mordants,  aniline  oil 
and  carbolic  acid  are  the  most  commonly 
used.  One  of  the  most  useful  combinations  is 
gentian  violet  with  aniline  oil,  made  as  fol- 
lows :  A  watery  solution  of  aniline  oil  is  made 
by  shaking  about  5  parts  of  aniline  oil  in  100 
of  water ;  this  is  filtered,  and  there  is  then 
added  to  it  5  to  10  parts  of  a  saturated  alco- 
holic solution  of  gentian  violet ;  the  mixture 
is  then  carefully  filtered.  Sections  are  stained 
in  this  for  a  few  minutes  or  longer  (according 
to  the  properties  of  the  bacteria),  and  then 
decolorised  by  a  weak  solution  of  acetic  acid 
to  the  required  extent.  Another  well-known 
solution  is  Ziehl's  carbol-fuchsin  solution, 
"whose  composition  is:  Carbolic  acid,  o  per 
cent,  in  water,  100  parts ;  alcohol,  10 ; 
fuchsin,  1.  Kuhne's  carbolic  methyl-blue  so- 
lution is  made  in  the  same  way,  methyl  blue 
being  used,  in  somewhat  larger  proportions, 
instead  of  the  fuchsin.  The  sections  may 
be  afterwards  decolorised  in  acetic  acid  or 
alcohol.  We  have  found  this  a  most  useful 
stain  for  general  use.  Alkalis  as  a  rule 
increase  the  stainiDg  power  of  the  aniline 
dyes,  and  accordingly  we  have  various  com- 
binations of  methyl  blue  or  violet  with  car- 
bonate of  ammonium,  potash,  &c.  An  excel- 
lent formula  is  that  of  Lofller— 80  cc.  of  a 
concentrated  alcoholic  solution  of  methyl 
blue,  added  to  100  cc.  of  a  weak  solution  of 
caustic  potash,  1 : 10,000.  Sections  are  stained 
for  varying  lengths  of  time,  generally  about 
naif  an  hour,  and  then  decolorised  by  weak 
acetic  acid. 


By  these  various  methods  the  nuclei  of 
the  tissues  also  retain  their  colour  to  a 
greater  or  less  extent ;  and  a  method  has 
been  devised  by  Gram  by  means  of  which 
a  staining  of  the  bacteria  alone  is  obtained. 
In  this  method  the  iodine  forms  with  the 
gentian  violet  a  combination  within  the 
micro-organisms  which  remains  after  the 
nuclei  have  lost  their  colour.  Sections,  &c, 
are  first  stained  in  the  gentian  violet  aniline- 
water  solution,  are  washed  in  water,  and  are 
then  placed  for  abouttwo  minutes  in  the  iodine 
solution  (iodine  1,  iodide  of  potassium  2, 
water  300).  They  are  then  washed  repeat- 
edly in  alcohol  till  the  colour  is  almost  com- 
pletely discharged,  and  the  tissues  can  then 
be  counterstained  by  eosin,  picro-carmine, 
&c.  Giinther  has  modified  the  method  by 
placing  the  sections  in  weak  hydrochloric 
acid  (3-5  per  cent.)  for  ten  seconds  after  they 
have  been  half  a  minute  in  alcohol,  and  thus 
removes  a  precipitate  of  the  stain  which  is 
sometimes  liable  to  form.  Gram's  method, 
though  excellent  for  many  purposes,  is  not 
universally  applicable,  as  it  is  found  that 
many  bacteria  lose  the  colour  along  with  the 
tissues  during  the  washing  with  alcohol; 
and  accordingly,  in  the  description  of  the 
various  species  of  bacteria,  one  of  the  points 
generally  stated  is  whether  or  not  they 
become  decolorised  in  Gram's  method, 
though  many  of  the  statements  made  are 
too  absolute. 

In  order  to  obviate  the  decolorisation 
which  occurs  in  the  case  of  some  bacteria 
during  the  process  of  dehydration  with 
alcohol,  various  means  have  been  employed, 
one  of  the  best  of  which  is  that  of  Weigert. 
In  this  method  the  sections,  after  being 
stained  in  an  alkaline  gentian  violet  solu- 
tion, are  dehydrated  with  pure  aniline  oil, 
cleared  in  xylol  and  mounted  in  balsam. 
One  of  us  has  also  found  that  sections  of 
tissues  embedded  in  paraffin  can  be  stained 
in  a  very  simple  manner.  The  sections, 
which  ought  to  be  as  thin  as  possible,  are 
floated  on  the  surface  of  a  weak  solution  of 
the  aniline  stain,  and  the  liquid  is  very 
gently  heated.  The  sections  become  quite 
flat,  and  the  stain  is  seen  to  penetrate  into 
the  tissue.  After  a  few  minutes  they  are 
washed  well  on  the  surface  of  water,  placed 
on  a  slide,  and  allowed  to  dry.  The  paraffin 
is  then  removed  by  xylol  and  the  section  is 
mounted  in  balsam.  By  this  method  bacilli 
which  are  decolorised  with  the  greatest  readi- 
ness with  alcohol  remain  deeply  coloured, 
whilst  the  strength  of  the  stain  and  the 
time  of  staining  cau  easily  be  regulated  so 
that  the  tissues  are  not  over-stained. 

Tubercle  bacilli  afford  an  example  of 
micro-organisms  which  do  not  readily  take 
up  the  stain,  but  they  retain  it  with  great 
tenacity.  Various  methods  have  been  devised, 
the  best  being  probably  the  Ziehl-Neelsen 
method.    Films  of  sputum,  &c,  are  stained 
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with  the  carbol-fuchsin  solution,  and  heated 
till  steam  arises,  for  three  or  four  minutes. 
They  arc  then  decolorised  in  dilute  sulphuric 
acid  (20  per  cent.),  till  the  colour  is  almost 
gone,  then  they  are  placed  in  water.  The  acid 
is  then  thoroughly  removed  by  washing  in 
water,  and  they  may  be  counterstained.  by 
placing  them  in  a  watery  solution  of  methyl 
blue  for  one  or  two  minutes.  The  tubercle 
bacilli  are  thus  stained  bright  red;  the 
tissues  and  other  bacteria  are  stained  blue. 
The  heating  facilitates  the  penetration  of 
the  stain  and  accelerates  the  process  ;  but  it 
is  better  to  stain  sections  for  a  longer  time 
in  the  cold  (seven  to  eight  hours),  as  they 
are  apt  to  become  crumpled  by  the  heating. 
The  process  of  staining  can  be  still  further 
shortened  by  combining  the  processes  of 
decolorising  and  counterstaining  by  means 
of  the  following  solution:  Water  50  parts, 
alcohol  30,  nitric  acid  20,  methyl  blue  to 
saturation.  Sections,  &c,  after  being  stained 
in  the  carbol-fuchsin  solution,  are  placed  in 
this  for  about  a  minute,  and  are  then  washed 
in  water,  &c.  (B.  Praenkel).  Further  details 
will  be  given  in  the  description  of  special 
organisms. 

Staining  of  spores. — In  ordinary  staining 
with  gentian  violet,  &c,  the  spores  of  bacilli 
do  not  generally  take  up  the  stain,  but  ap- 
pear as  bright  uncoloured  points.  By  using 
the  carbol-fuchsin  solution,  however,  with  the 
assistance  of  heat,  they  can  be  colom'ed,  and 
if  a  strong  decolorising  agent  be  then  used 
it  is  found  that  the  cells  lose  their  colour 
whilst  the  spores  retain  it.  A  contrast  stain 
such  as  methyl  blue  may  then  be  used. 
This  method  succeeds  well  in  the  case  of 
some  bacilli  (B.  subtilis),  but  not  of  all ;  and 
as  it  is  somewhat  uncertain  in  its  results 
it  cannot  be  always  relied  upon  as  a  test  for 
demonstrating  spores. 

Staining  of  ftagella. — Loffler's  method 
for  demonstrating  flagella  consists  of  two 
stages — first,  treatment  with  a  mordant; 
secondly,  the.  application  of  the  staining 
solution.  The  mordant  has  the  following 
composition  :  10  cc.  of  a  20  per  cent,  solution 
of  tannic  acid,  a  few  drops  of  a  saturated 
solution  of  ferrous  sulphate,  and  4  to  5  cc.  of 
logwood  infusion  (logwood  chips  1,  water  8). 
A  few  drops  of  this  are  placed  on  the  cover- 
glass  preparation,  and  the  fluid  is  heated  for 
a  minute  or  two  till  steam  arises.  The 
oover-glass  is  then  washed  in  water  ;  and  we 
have  found  that  a  very  prolongedi  washing 
is  necessary  for  a  successful  result.  The 
preparation  is  then  stained,  Loffler's  special 
stain  having  the  composition— Saturated 
watery  solution  of  aniline  oil  100,  solution  of 
caustic  soda  (1  per  cent.)  1,  gentian  violet  in 
powder  4 ;  the  mixture  being  thoroughly 
filtered. 

Relations  of  Micro-organisms  to  the 
Living  Body. — It  may  now  be  accepted  as 


an  established  fact  that  the  healthy  tissues 
and  fluids  within  the  substance  of  the  body 
are  free  from  microbes.  But  the  surfaces, 
both  external  and  internal,  constantly  teem 
with  them  in  the  most  varied  forms.  Doubt- 
less a  large  proportion  of  these  are  of  in- 
nocuous character,  in  however  large  quantity 
they  might  enter  the  blood ;  although  by 
artificial  cultivation  some  of  these  forms  can 
be  produced  in  sufficient  quantity  to  be  toxic 
if  injected.  And  since  some  pathogenic  forms, 
which  are  common,  must  frequently  come 
into  contact  with  the  various  mucous  sur- 
faces and  the  skin,  we  cannot  exclude  them 
from  consideration. 

The  mechanism,  so  to  speak,  by  which  this 
bacterium-free  condition  is  maintained 
during  healthy  life  has  been  the  subject  of 
much  experiment  and  controversy.  Since 
foreign  particles  of  various  kinds,  much  larger 
than  microbes,  can  and  do  enter  the  lympha- 
tics (and  blood-vessels)  of  the  air-passages,  ali- 
mentary canal,  and  even  the  skin,  it  is  certain 
that  microbes  can  also  enter.  Experiment 
has  shown  that  even  if  large  quantities  of 
certain  cultivations  are  injected  subeutane- 
ously  or  into  the  blood-stream,  they  rapidly 
disappear,  and  in  some  cases  after  a  few  hours 
they  can  hardly  be  detected  in  the  blood,  or 
even  in  the  lungs,  spleen,  and  kidneys,  where 
they  appear  to  be  largely  arrested.  Those 
discovered  are  often  in  various  stages  of 
degeneration  or  decay,  and  sometimes  many 
are  contained  in  leucocytes  and  connective- 
tissue  corpuscles. 

According  to  some,  it  is  especially  by  the 
activity  of  leucocytes  and  connective-tissue 
corpuscles  'that  micro-organisms  are  de- 
stroyed. Of  late  years  this  view  has  been 
especially  developed  by  Metchnikoff  and  his 
followers,  who  have  alleged  for  some  leuco- 
cytes the  special  role  of  phagocytes,  ingest- 
ing, amoeba-like,  noxious  foreign  particles, 
and  having  as  one  of  then'  highest  functions 
the  ehmination  of  microbes.  That  such  a 
part  is  played  by  leucocytes  and  by  connec- 
tive-tissue and  by  other  cells  which  have  con- 
siderable amoeboid  activity  (epithelia  of  pul- 
monary alveoli  and  of  peritoneum),  has  long 
been  admitted ;  and  this  not  merely  for  the 
absorption  of  living  organisms,  but  also  for 
other  particles,  such  as  molecules  of  decayed 
protoplasm,  effete  hamiocytes,  pigment  par- 
ticles, &c.  But  whilst  they  react  in  a  similar 
manner  in  relation  to  microbes,  the  latter 
may  continue  active  and  germinate  in  the 
leucocytes,  and  may  in  some  cases  cause 
their  destruction. 

That  the  freedom  from  organisms  is  not 
solely  due  to  the  leucocytes  is  shown  by  the 
fact  that,  blood-serum  and  other  materials, 
which  are  free  from  leucocytes,  also  exert  a 
destructive  influence  upon  microbes.  The 
freedom  from  bacteria  may  therefore  be  re- 
garded as  due  in  part  to  the  fact  that  the 
healthy  fluids  and  tissues  of  the  living  body 
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exert  an  antagonistic  action  to,  or  do  not 
serve  as  a  suitable  soil  for,  the  growth  of 
bacteria.  The  chemical  or  physical  nature 
of  the  antagonistic  condition  is  a  highly  im- 
portant question,  and  one  which  at  present 
is  being  closely  investigated.  That  the  an- 
tagonistic condition  may  be  a  very  minute 
chemical  change  is  suggested  by  the  facts 
of  immunity,  natural  or  acquired,  and  by 
modified  susceptibility  under  variations  of 
nutriment. 

The  power  of  resistance  to  inoculation  or 
infection  may  be  extremely  slight  for  some 
kinds  of  microbes ;  where  it  is  considerable,  it 
may  be  insufficient  to  resist  a  large  dose  of  the 
virus.  Direct  experiment  has  shown  that  by 
great  increase  of  the  number  of  the  organisms 
introduced,  or  by  repeated  inoculations, 
pathogenic  effects  may  be  produced,  even 
where  the  power  of  resistance  is  great.  Resist- 
ance to  one  microbe  may  be  lowered  by  the 
previous  or  concurrent  activity  of  another. 
The  introduction  of  unorganised  ferments 
into  the  blood  (e.g.  papayotin)  may,  it  is  al- 
leged, so  diminish  the  normal  resistance,  that 
the  common  forms  of  bacteria  readily  enter 
into  and  multiply  in  it. 

During  the  last  stages  of  life,  and  appa- 
rently also  in  some  conditions  of  disease,  the 
power  of  resistance  may  be  so  lowered  that 
common  bacteria  are  found  in  the  blood,  and 
penetrate  more  deeply  into  the  tissues  with 
which  they  are  normally  in  contact — e.g.  in 
the  alimentary  system.  But  it  must  be  re- 
membered that  resistance  to  the  entrance  of 
microbes,  and  resistance  to  the  effects  of 
pathogenic  microbes,  are  two  entirely  differ- 
ent orders  of  facts,  and  can  only  be  used 
to  explain  one  another  within  restricted 
limits. 

Some  general  statements  may  here  be 
briefly  made  as  to  our  present  standpoint  on 
the  subject  of  contagion  and  immunity.  These 
statements  are  intended  only  to  represent 
what  we  have  strong  evidence  for  believing, 
but  what  as  yet  is  not  fully  and  generally 
proved. 

The  pathogenic  activity  of  a  microbe  in 
any  given  case  is  dependent  upon — 

L  As  regards  the  virus : — the  active  vitality 
of  the  organism,  its  stage  of  development, 
the  nature  of  the  nutrient  medium  or 
teH  on  which  it  has  grown,  the  quantity  of 
the  dose,  and  the  presence  in  the  virus  of 
nnorganised  ferments  or  other  substances, 
usually  generated  by  the  growth  of  the 
microbe,  which  lower  the  vitality  locally  of 
the  tissues,  or  generally  of  the  body,  into 
which  the  virus  enters.  Such  substances 
may  in  some  cases  be  generated  by  the  con- 
current action  of  other  microbes. 

2.  As  regards  the  individual :— the  inherent 
or  acquired  capacity  of  resistance  (of  unas- 
certained nature),  the  healthy  activity  of  the 
leucocytes  and  other  cells,  and  the  normal 
healthy  condition  of  the  fluids  of  the  body. 
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Under  this  head  must  be  included  the 
absence  of  any  local  deterioration  or  area  of 
malnutrition  or  necrosis,  which  can  afford  a 
nidus  for  the  development  of  the  microbe 
within  the  body. 

And,  further,  in  so  far  as  the  known  facts 
of  contagious  or  infectious  diseases  can  be 
accepted  as  evidence,  the  presence  and 
activity  of  one  virus  may  prevent  or  retard 
the  action  of  another  equally  potent,  but  may 
tend  to  render  the  individual  more  suscep- 
tible at  a  later  period. 

Some  medicinal  substances  may  also  pos- 
sibly prevent  the  activity  of  the  virus,  but 
as  yet  our  experimental  knowledge  is  very 
limited.  Thus  corrosive  sublimate  in  con- 
siderable doses  may  fortify  against  anthrax 
inoculation  (Cash).  A  wide  field  is  here  open 
for  future  investigation. 

And,  lastly,  the  facts  of  immunity  acquired 
by  an  attack  of  some  diseases  have  laid  the 
foundation  for  protective  inoculation  by  a 
modified  or  attenuated  virus. 

Some  of  the  facts  bearing  upon  the  state- 
ments here  made  will  be  briefly  mentioned 
under  the  head  of  various  diseases. 

Relations  of  Bacteria  to  Special  Dis- 
eases.— In  considering  the  various  diseases 
associated  with  bacterial  infection,  we  find 
that  in  some  the  evidence  that  they  form  the 
virus  is  absolute,  in  others  it  is  incomplete 
hi  varying  degree,  whilst  there  are  some 
which  from  their  close  analogy,  and  from 
some  partial  evidence,  may  be  provisionally 
included  in  the  list. 

In  studying  individual  diseases  and  then- 
relation  to  bacteria,  we  may  conveniently 
group  together  those  which  have  close  ana- 
logies either  in  their  clinical  and  pathological 
features,  or  in  the  characters  of  the  organ- 
isms which  produce  them.  Some  of  these 
groupings  will  be  fairly  accurate  from  a 
scientific  standpoint,  others  can  be  only  pro- 
visional. The  advantage  of  such  grouping 
lies  in  the  fact  that  it  avoids  much  repetition, 
and  facilitates  the  study  of  allied  diseases. 
But  it  must  not  be  regarded  as  anything 
more  than  a  convenient  mode  of  arrange- 
ment with  our  present  knowledge. 

Group  I. — (1)  Suppuration  (especially  in 
acute  and  spreading  forms),  Pyaemia,  and 
Septicemia ;  (2)  Osteo-myehtis  or  Acute  Ne- 
crosis ;  (3)  Ulcerative  Endocarditis ;  (4)  Ery- 
sipelas ;  (5)  Gonorrhoea  (grouping  doubtful)  ; 
(6)  Acute  Pneumonia  (grouping  doubtful). 

Group  II.— (7)  Malignant  (Edeina;  (8) 
Tetanus. 

Group  III.— (9)  Tubercle;  (10)  Leprosy; 
(11)  Glanders  ;  (12)  Actinomycosis  ;  (18) 
Rhinoscleroma;  (14)  Syphilis. 

Group  IV.— (15)  Cholera;  (16)  Relapsing 
Fever. 

Group  V.— (17)  Anthrax;  (18)  Diphtheria: 
(19)  Typhoid;  (20)  Epidemic  Influenza. 
Ghoup  VI.— Diseases  in  which,  though 
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alleged  by  some,  there  is  as  yet  no  sufficient 
evidence  of  bacterial  origin. 

And  it  seems  desirable  to  append  a  brief 
account  of  the  micro-organisms  of  malarial 
levers,  although  they  are  not  bacterial  in 
nature. 

Group  I. — Suppuration,  Pycemia  and  Sep- 
ticemia, and  '  Wound-Infection  Diseases  ' 
in  General. — This  group  includes  those  com- 
mon '  septic '  conditions  which  are  frequently 
the  sequel  of  wounds  and  allied  conditions. 
They  are  usually  associated  either  with  sup- 
puration or  spreading  inflammation,  and  more 
or  less  intense  blood-poisoning.  They  are 
produced  by  various  bacteria,  of  which  some 
are  common,  others  rarer  causes.  To  some 
extent  the  form  of  disease  produced  is  de- 
pendent on  the  mode  of  introduction  or  on 
sijecial  conditions  which  modify  the  action 
of  the  virus.  Thus,  the  organism  of  osteo- 
myelitis can  produce  ulcerative  endocarditis, 
as  can  also  certain  other  bacteria.  "What 
we  call  erysipelas  maybe  produced  by  various 
bacteria,  e.g.  experiments  on  the  lower  ani- 
mals have  shown  that  the  bacillus  of  mouse- 
septicsemia,  a  blood-disease  in  mice,  causes 
local  erysipelas  in  the  ear  of  a  rabbit.  But 
in  man,  experience  shows  that  the  com- 
monest causes  are  few  and  well  defined. 

Under  this  head  should  also  be  included 
the  various  forms  of  Infectious  Gangrene, 
such  as  '  hospital '  gangrene,  cancrum  oris, 
&c.  But  our  knowledge  of  these  conditions 
is,  as  regards  man,  too  incomplete  to  allow  of 
any  definite  statements,  and  we  have  there- 
fore not  discussed  it  separately. 

1.  Suppuration,  Pysemia,  &c  — To 

avoid  ambiguity,  it  may  be  stated  that  we  look 
upon  suppuration  as  a  sequel  of  inflamma- 
tion under  certain  circumstances  in  which, 
by  gradual  accumulation  of  leucocytes  which 
have  passed  from  the  blood-vessels,  and 
gradual  liquefaction  of  the  tissue-elements, 
the  part  affected  becomes  occupied  by  the 
cream-like  fluid  known  as  pus.  Such  a 
process,  after  starting  at  one  point,  may 
spread  to  a  greater  or  less  extent,  and  some- 
times occurs  in  association  with  similar 
lesions  in  various  parts  of  the  body.  Suppu- 
ration is  accordingly  to  be  distinguished  from 
those  conditions  in  which,  by  the  action  of  a 
severe  irritant,  a  co-extensive  local  necrosis 
of  the  tissue  occurs,  which  may  afterwards 
undergo  some  softening.  Some  of  the  most 
important  questions  in  connexion  with  this 
subject  are:  Can  suppuration  occur  apart 
from  the  action  of  micro-organisms  ?  _  "What 
organisms  are  generally  concerned  in  the 
process  ?  And  what  is  the  relation  of  strictly 
local  abscess-formation  to  those  conditions  in 
which  so-called  metastatic  abscesses  occur, 
and  which  are  commonly  grouped  under  the 
head  of  pycemia  ? 


"Whilst  various  pyoemic  conditions  present 
the  characters  generally  associated  with 
diseases  of  bacterial  origin,  the  theory  that 
suppuration  is  in  all  cases  caused  by  micro- 
organisms might  a  priori  be  open  to  doubt. 
Partly,  however,  as  the  result  of  early  bac- 
teriological investigations,  partly  as  the 
result  of  the  antiseptic  treatment  of  wounds, 
the  belief  gained  a  wide  currency  that 
without  bacteria  suppuration  could  not 
occur.  "Within  recent  years,  extensive 
series  of  experiments  have  been  performed 
by  various  workers  in  order  to  deter- 
mine whether  suppuration  can  be  produced 
by  a  simple  chemical  substance.  The  methods 
of  performing  these  experiments  have  been 
various.  In  some,  the  substance  to  be 
tested  was  simply  injected  under  the  skin 
with  antiseptic  precautions,  the  puncture 
being  closed  immediately  afterwards ;  but 
as  this  was  open  to  certain  objections,  the 
method  was  devised  of  placing  the  chemi- 
cal substances  in  sealed  glass  tubes,  which 
were  introduced  into  the  tissues,  and  were 
broken  after  the  external  wound  had  healed. 
In  others,  again,  the  tubes  had  sharp  ends,  so 
that  after  a  time  they  could  be  moved  under 
the  skin  to  another  part  of  the  body  and 
there  broken.  Though  it  has  been  clearly 
proved  by  such  experiments  that  in  most 
cases  suppuration  does  not  follow,  and  that 
its  occurrence  is  not  dependent  upon  the  in- 
tensity of  the  irritant,  yet  many  observers 
(Councilman,  Grawitz  and  De  Bary,  Stein- 
haus,  Christmas,  and  others)  agree  in  finding 
that  certain  chemical  substances  (e.g.  nitrate 
of  silver,  mercury,  &c.)  can  produce  local 
abscesses,  whose  contents  can  be  shown  by 
inoculation  on  culture-media  to  be  free  from 
the  ordinary  pyogenic  organisms.  Amongst  the 
substances  found  to  be  capable  of  producing 
suppuration  in  this  way  are  the  chemical 
products  of  several  of  the  pyogenic  bacteria. 


-:v  VIM.  • »  *■'  •••  &m  'sr  --' 
*    -v  aVUV.i;'  .-       *  .  *#3&b.*7t . 


Fig.  76.— Musses  of  Micrococci  (Staphylococci  prob- 
ably) in  the  vessels  in  «  surgical 1  kidney. 

But  even  if  it  be  admitted  that  pus,  with 
all  its  essential  characters,  can  be  produced 
by  the  action  of  a  simple  chemical  agent, 
much  more  important  questions  must  be 
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answered,  namely,  What  are  the  actual  causes 
of  suppuration  as  met  with  clinically  ?  What 
organisms  are  present  ?  and  Have  they  pyo- 
genic properties '? 

Amongst  the  first  to  demonstrate  the  pre- 
sence of  bacteria  in  ordinary  suppuration  was 
Ogston  of  Aberdeen,  who,  in  a  paper  published 
inlSSl  (Brit.  Med.  Jowrn.  1881,  i.p.  369),  de- 
scribed the  practically  invariable  presence  of 
micrococci  in  acute  abscesses,  and  affirmed 
them  to  be  the  causal  agents  in  the  process. 
Some  of  these  organisms,  from  their  growing 


Fig.  76. — Streptococci  in  Foetid  Sputum, 
x  800  diam. 

in  the  form  of  clusters,  he  called  Staphylo- 
cocci ;  to  others  which  grew  in  the  form  of 
chains  he  applied  the  name  Streptococci 
(previously  given  by  Billroth).  The  former 
he  found  to  be  specially  associated  with  cir- 
cumscribed abscesses ;  the  latter  with  spread- 
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Flf>.  77. — Streptococci  of  Suppuration. — Dried  pus 
from  an  empyema  of  some  duration.  Showing 
chains  of  Btreptococci,  some  of  which  are  swollen, 
probably  from  degenerative  changes,  x  800  diam. 

ing  erysipelatoid  suppurations— facts  which 
have  since  been  confirmed  ('  Micrococcus- 
Poisoning,'  Journ.  Anat.  and  Phys.  1882-8). 
Shortly  afterwards  Kosenbach  (Mihroorgan- 
wmen  bei  den  Wund-Inf cclionakrankheilen 
dca  Menschen,  1884),  by  means  of  solid  cul- 


ture-media, obtained  pure  growths  of  these 
organisms,  and  separated  several  distinct 
species.  The  three  most  important  of  these 
he  called  Staphylococcus  pyogenes  aureus, 
Staphylococcus  pyogenes  albus,  Streptococ- 
cus pyogenes ;  whilst  another,  less  frequently 
met  with,  he  called  Micrococcus  pyogenes 
tenuis.  Other  organisms  have  been  found 
in  acute  abscesses,  e.g.  Staphylococcus  pyo- 
genes citreus,  Staphylococcus  cereus  albus. 
Staphylococcus  cereus  flavus,  Bacillus  pyo- 
genes foetidus  (Passet,  Fortschr.  d.  Med.  1885, 
Nos.  2  and  3),  Bacillus  pyocyaneus,  &c. 

Staphylococcus  pyogenes  aureus.  —  The 
most  frequently  present  of  these  organisms, 
and  that  which  has  been  the  subject  of  most 
investigation,  is  the  Staphylococcus  pyogenes 
aureus  (yellow  cluster-coccus,  Gelbtrauben- 
coccus).  This  organism,  when  grown  on  cul- 
ture-media, has  certain  characteristics  which 
render  its  recognition  comparatively  easj7. 
In  puncture-cultivations  on  gelatine,  growth 
is  seen  first  (in  about  twenty-four  hours  at 
the  ordinary  temperature)  as  a  greyish- white 
line  along  the  needle-track.  The  growth  soon 
assumes  a  yellowish  colour,  and,  as  liquefac- 


Fig.  78. — Multiple  Suppurative  Septic  Nephritis 
('  Surgical  Kidney '). — Shows  short  bacilli  in  ca- 
pillaries and  in  cells,    x  800  diam. 

tion  of  the  gelatine  rapidly  occurs  around  it, 
forms  a  flocculent  mass  at  the  junction  of  the 
fluid  and  solid  portions,  being  afterwards  of 
bright  orange  colour.  If  a  stroke- cultivation 
be  made  on  agar  a  similar  growth  takes  place 
along  the  line,  which  soon  shows  a  bright 
orange  colour ;  and  as  its  surface  is  smooth 
and  shining,  its  appearance  has  been  aptly 
compared  to  a  streak  of  orange  oil-paint  on 
the  surface  of  the  medium,  which  does  not 
undergo  any  liquefaction.  It  also  grows  on 
potatoes,  producing  hero  also  the  character- 
istic yellow  colour.  Its  growth  on  these 
media  after  a  few  days  has  a  peculiar  sour 
smell.  On  gelatine-plates  it  grows  as  minute 
round  points,  which  soon  reach  the  surface, 
and  then  liquefaction  occurs  around  them,  so 
that  small  masses  of  growth  are  seen  lying 
in  small  cups,  the  centres  of  growth  having 
by  this  time  acquired  a  yellowish  colour.  In 
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its  growth  on  gelatine  a  considerable  amount 
of  peptone  is  produced — a  fact  which  has 
been  employed  to  explain  some  of  the  phe- 
nomena of  suppuration.  It  renders  the 
medium  acid,  and  hence  causes  coagulation 
of  milk,  in  which  it  readily  grows.  It  is 
capably  anaerobic,  but  when  it  is  grown  in 
the  dark  and  in  the  absence  of  oxygen  the 
yellow  colour  is  not  produced.  As  has  been 
already  mentioned,  it  stands  a  higher  tem- 
perature than  most  bacteria,  and  has  great 
tenacity  of  life,  fresh  cultivations  being  some- 
times readily  made  from  cultures  more  than 
a  year  old.  Microscopically,  the  growth  is 
found  to  consist  of  spherical  cocci  about 
■9  /x  in  diameter,  which  are  seen  growing  in 
the  form  of  large  masses  or  clusters. 

Staphylococcus  pyogenes  albus.  —  The 
Staphylococcus  pyogenes  albus  has  similar 
characters  to  the  preceding,  with  this  excep- 
tion, that  its  growth  never  assumes  a  yellow 
colour,  but  is  always  white.  The  two  species, 
however,  are  quite  distinct  from  one  another, 
and  all  attempts  to  permanently  deprive  the 
aureus  of  its  power  of  producing  the  yellow 
pigment  have  failed. 

Streptococcus  pyogenes.  — ■  The  Strepto- 
coccus pyogenes  grows  more  slowly  than 
the  two  organisms  just  described,  and  differs 
from  them  also  in  that  it  never  causes 
liquefaction  of  the  gelatine.  In  gelatine 
pimcture-cultivations  a  faint  line  first  ap- 
pears, which  may  be  seen  by  means  of  a 
lens  to  consist  of  numerous  minute  points, 
of  a  whitish  translucent  appearance.  These 
gradually  enlarge  and  appear  as  round  dis- 
crete centres,  which  rarely  exceed  a  pin's 
head  in  size,  though  fresh  centres  may  form 
around  them.  On  the  surface  of  agar, 
growth  takes  place  in  a  similar  manner 
on  either  side  of  the  stroke,  giving  a  charac- 
teristic fernleaf-like  appearance.  Little  or  no 
growth  occurs  on  potatoes.  Microscopically, 
the  growth  is  seen  to  consist  of  spherical  cocci 
a  little  larger  than  the  staphylococci  de- 
scribed, generally  growing  in  the  form  of 
chains,  which  may  contain  many  cells,  also 
occurring  singly  and  in  pahs.  The  same 
characteristic  arrangement  is  seen  when 
the  organism  is  growing  in  the  tissues. 

All  these  three  organisms  stain  readily 
with  Gram's  method. 

Coming  now  to  consider  the  association 
of  these  organisms  with  acute  suppurative 
conditions,  we  find  a  wonderful  agreement 
in  the  observations  of  a  great  many  inde- 
pendent workers.  The  original  statement 
of  Ogston,  that  in  all  acute  abscesses  the 
presence  of  micrococci  can  be  demonstrated, 
has  been  proved  by  subsequent  extensive 
researches  to  be  a  law  to  which  there  are  few, 
if  any,  exceptions.  The  researches  of  Bosen- 
bach,  Passet,  Garre\  Krause,  Watson  Cheyne, 
and  many  others  may  be  mentioned  in  this 
relation.  Sometimes  only  one  kind  of  bac- 
terium is  found,  sometimes  two  or  more 


together,  the  most  frequently  present  being 
the  three  micrococci  above  described ;  and  of 
these  the  Staphylococcus  pyogenes  aureus  is 
perhaps  the  commonest.  These  organisms 
have  been  found  in  the  utmost  variety  of 
suppurative  conditions — whitlows,  boils,  sub- 
cutaneous abscess,  diffuse  phlegmon,  em- 
pyema, &c.  In  some  chronic  abscesses,  as 
Ogston  stated,  it  may  be  impossible  to  detect 
their  presence. 

Are  these  organisms,  then,  the  cause  of  the 
suppurations  with  which  they  are  associated  ? 
In  considering  the  experimental  side  of  the 
question  we  may  take  the  Staphylococcus 
pyogenes  aureus,  as  it  has  been  the  organism 
most  commonly  employed.  At  the  outset 
it  may  be  stated  that  its  power  of  producing 
suppuration  depends  upon  the  number  of 
micrococci  injected ;  and  that  number  varies 
not  only  for  different  animals,  but  for  different 
parts  of  the  same  animal,  for  example,  sup- 
puration is  much  more  easily  produced  in 
the  anterior  chamber  of  the  eye  than  in  the 
peritoneum.  When  introduced  into  the  sub- 
cutaneous tissue  (most  conveniently  as  an 
emulsion  in  neutral  salt  solution)  it  produces 
a  local  abscess  with  typical  characters. 
Shortly  after  being  injected,  the  cocci  mul- 
tiply in  the  connective-tissue  spaces,  and  are 
found  not  only  lying  free,  but  also  within  the 
leucocytes,  connective  corpuscles,  and  the 
endothelium  of  capillaries.  Inflammatory 
action  rapidly  supervenes,  and  leucocytes 
pass  in  great  numbers  into  the  tissues  from 
the  capillaries,  the  emigration  progressing 
till  the  tissue  appears  quite  filled  with  leuco- 
cytes of  the  multinucleated  type,  in  many 
of  which  micrococci  may  be  seen.  At  the 
margin  of  the  affected  area  cocci  are  still 
found  lying  free  in  the  lymphatic  spaces.  As 
the  aggregation  of  leucocytes  becomes  more 
and  more  marked,  the  connective  -  tissue 
elements  undergo  softening  and  liquefac- 
tion, the  ultimate  result  being  that  the  part 
affected  becomes  occupied  by  typical  pus.  The 
spread  or  arrest  of  the  suppuration  depends 
upon  the  growth  of  the  micro-organisms. 
In  favourable  cases  this  ceases  after  a  time, 
and  the  process  of  repair  sets  in. 

The  liquefaction  of  the  tissue-elements,  and 
the  non-coagulability  of  the  inflammatory 
exudation,  have  been  ascribed  to  the  pepto- 
nising  power  of  the  organism  ;  and  the 
vascular  phenomena,  in  part,  to  the  actual 
invasion  of  the  capillary  walls  by  the  organ- 
ism, though  chiefly  to  the  action  of  its 
chemical  products.  According  to  late  ob- 
servers {e.g.  Steinhaus,  Christmas)  the  steri- 
lised cultures  of  Staphylococcus  pyogenes 
aureus  have  also  the  power  of  producing 
suppuration,  and  Brieger  has  isolated  a  tox- 
albumin  which  he  finds  to  have  the  power 
of  producing  suppurative  liquefaction  of  the 
tissues* 

It  may  also  be  mentioned  that  experi- 
ments with  this  organism  have  been  made 
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on  the  human  subject.  Garre  (Fortschr. 
d.  Med.  1885,  No.  6)  inoculated  Staphylo- 
coccus pyogenes  aureus  on  a  few  small 
scratches "  near  the  root  of  the  finger-nail, 
and  produced  a  small  cutaneous  abscess; 
and  by  rubbing  a  cultivation  on  agar  into 
his  arm  he  caused  a  carbuncular  condition, 
which  only  healed  after  some  weeks.  Bock- 
hart  and  Bumm  have  confirmed  the  observa- 
tions of  Garre. 

Staphylococcus  pyogenes  albus  has  the 
same  pyogenic  properties,  but  many  obser- 
vers have  found  that  it  is  less  virulent  in 
its  action.  Streptococcus  pyogenes  in  its 
growth  m  the  tissues  has  rather  a  tendency 
to  spread  by  the  lymphatics  over  a  wide 
surface,  than  to  form  a  local  abscess.  It 
causes  suppuration  when  injected  into  the 
serous  cavities  and  joints,  and  clinically  is 
often  met  with  in  those  positions  when  sup- 
puration is  present.  Several  other  organisms 
have  been  proved  to  possess  pyogenic  pro- 
perties. 

Injection  of  Staphylococcus  pyogenes 
aureus  into  the  blood  produces  effects  ac- 
cording to  the  dose  :  if  the  amount  be  small 
no  result  may  follow,  if  very  large  the  animal 
dies  with  septicaemic  symptoms  within  a  few 
hours.  If  the  animal  survive  a  large  injec- 
tion for  more  than  a  day,  changes  often  occur 
which  form  a  type  of  what  is  seen  in  various 
pyaemic  conditions  in  the  human  subject. 
For  a  time  after  the  injection  the  organisms 
can  be  found  in  the  blood,  but  they  gradually 
disappear  from  it,  and  are  found  in  the  capil- 
lary walls,  kidneys,  liver,  &c.  According  to 
Lubbert  (Der  Staphylokohhus  pyogenes  au- 
reus, dc.  1886)  and  Krause  (Fortschr.  d.  Med. 
1884,  Nos.  7  and  8),  they  also  pass  into  the 
urine,  and  can  be  cultivated  from  it;  but 
this  probably  occurs  only  after  the  organ- 
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2r  79' — ^icTOCOCC'  'n  capillaries  of  kidney  in 
Mnltiplfi  Septic  Abscess.  Showing  masses  of 
cocci  like  Staphylococcns  pyogenes  aureus. 

inn  have  actually  grown  into  the  tubules, 
and  cannot  be  regarded  as  a  true  excretion, 
a«  some  have  supposed.  Of  the  changes 
tonnd  after  twenty-four  hours,  the  most  con- 
stant are  those  in  the  kidneys.    Under  the 


capsule  are  seen  a  number  of  paler  points, 
surrounded  by  a  zone  of  intense  injection, 
and  corresponding  to  those  there  are  found 
on  section  numerous  areas  of  pyramidal  or 
oblong  shape  in  the  cortex,  while  in  the  me- 
dulla pale  streaks  or  lines  of  pale  dots  are 
seen  running  between  the  tubules.  Micro- 
scopically, many  of  the  small  arteries  and 
capillaries  in  these  areas  are  seen  to  be 
plugged  with  collections  of  micrococci,  whilst 
these  are  also  found  in  the  lining  of  other 
vessels,  both  arteries  and  veins.  In  the 
tissue  surrounding  these  vessels  micrococci 
may  be  found,  and  the  cells  of  the  tubules 
show  necrotic  change,  while  at  the  margin 
infiltration  of  leucocytes  is  seen.  Later 
the  affected  areas  undergo  purulent  infiltra- 
tion and  softening,  and  form  small  abscesses. 
Quite  analogous  changes  are  found  in  other 
parts  of  the  body,  though  less  constantly  than 
in  the  kidneys.  In  the  muscle  of  the  heart 
small  vessels  may  be  plugged  in  the  same 
way,  the  fibres  around  being  the  seat  of 
necrotic  change  with  infiltration  of  leucocytes, 
leading  ultimately  to  foci  of  acute  suppura- 
tive myocarditis.  Abscesses  are  also  occa- 
sionally produced  in  the  ordinary  striped 
muscles,  in  the  joints,  under  the  periosteum, 
and  in  the  medullary  cavities  of  bones. 

Similar  phenomena  are  sometimes  ob- 
served in  the  human  subject  in  cases  of  ulcer- 
ative endocarditis  and  osteo-myelitis ;  and 
though  ordinary  pyaemia  presents  some  dif- 
ferences, these  are  to  be  explained  by  its 
method  of  production.  In  pyaemia  the  series 
of  events  .  generally  starts  with  a  septic 
phlebitis  caused  by  an  external  wound,  and 
associated  with  the  formation  of  a  thrombus 
which  afterwards  softens  and  becomes  the 
source  of  emboli.  The  softening  of  the 
thrombus  is  for  the  most  part  due  to  pyogenic 
organisms,  though  others  may  be  associated 
with  them  ;  and  as  the  portions  of  softened 
thrombus  are  in  the  course  of  the  circulation 
carried  first  to  the  lungs,  and  there  plug  the 
pulmonary  vessels,  pulmonary  abscess  is  an 
almost  constant  feature  in  the  common  form 
of  pyaemia.  In  experimental  intravenous 
injections  of  staphylococci,  on  the  other 
hand,  points  of  suppuration  are  very  rarely 
found  in  the  lung,  as  the  organism  seems 
unable  of  itself  to  gain  a  foothold  and  flourish 
in  the  lung-tissue.  Various  organisms  have 
been  cultivated  from  pyaemic  abscesses  and 
from  the  blood  in  pyaemia,  but  by  several 
observers  a  streptococcus  has  been  found  to 
be  most  frequently  present,  and  Rosenbach 
considered  it  the  chief  organism  concerned, 
though  not  regarded  as  specific.  The  rare 
occurrence  of  'metastatic'  phenomena  in  tho 
course  of  ordinary  suppuration  is  probably  to 
be  explained  by  the  fact  that,  oven  if  a  few 
organisms  do  enter  tho  blood,  their  growth 
is  arrested  by  tho  bactericidal  power  of  the 
serum  and  leucocytes,  as  is  shown  by  direct 
experiment.    If,  however,  there  be  a  weak 
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locality  to  which  they  are  carried  by  the 
circulation,  they  may  there  undergo  develop- 
ment, and  from  that  point  as  a  focus  secon- 
dary infection  may  occur. 

We  may  therefore  conclude  that  practi- 
cally all  cases  of  acute  abscess-formation 
occurring  under  natural  conditions,  as  ob- 
served clinically,  are  due  to  the  growth  of  bac- 
teria; that  there  is  not  one  specific  organism 
of  suppuration;  but  that  several  organisms 
have  pyogenic  properties,  though  the  three 
species  of  micrococci  above  described  are 
those  most  commonly  present.  The  results 
vary  according  to  a  great  many  conditions, 
and  especially  as  to  whether  or  not  the  or- 
ganism obtains  a  foothold  in  the  blood.  The 
actual  virulence  of  the  bacteria  has  also  been 
found  to  vary  under  different  conditions,  as 
is  the  case  in  so  many  diseases. 

2.  Osteo-myelitis  and  Acute  Suppu- 
rative Periostitis  (Acute  Necrosis).— 

In  1883  Becker  (Deutsch.  med.  Woch.  1883, 
No.  46)  cultivated  a  micrococcus  from  the 
pus  in  cases  of  osteo-myelitis,  which  he  con- 
sidered to  be  peculiar  to  the  disease.  Shortly 
afterwards  Rrause  confirmed  his  observations 
as  regards  its  presence  and  characters,  but 
after  careful  observations  and  experiments 
found  it  to  be  identical  with  the  Staphylo- 
coccus pyogenes  aureus.  His  conclusions 
have  been  confirmed  by  Eosenbach,  Passet, 
and  many  others;  and  there  is  now  little 
doubt  of  the  identity  of  the  two  organisms. 
The  micrococci  from  osteo-myelitis  have  been 
injected  subcutaneously  and  have  produced 
local  abscesses;  and,  on  the  other  hand, 
staphylococci  from  abscesses,  &c,  when  in- 
jected into  the  circulation  produce  the  same 
results  as  those  from  osteo-myelitis.  As  re- 
gards the  presence  of  organisms  in  osteo- 
myelitis, it  may  be  stated  from  a  comparison 
of  the  results  of  many  different  observers 
that  Staphylococcus  pyogenes  aureus  is  the 
organism  most  commonly  present,  less  fre- 
quently Staphylococcus  pyogenes  albus  and 
Streptococcus  pyogenes;  here,  too,  as  in 
ordinary  abscesses,  more  than  one  kind  of 
organism  may  be  present.  Some  cases  are 
also  recorded  of  osteo-myelitis  due  to  the 
pneumonococcus  (Fraenkel's),  and  in  one  or 
two  other  cases  other  organisms  have  been 
found.  The  invariable  presence  of  bacteria 
in  the  disease  is  a  well-established  fact. 

It  has  already  been  mentioned  that  foci  of 
suppuration  in  the  bones  sometimes  occur 
as  a  result  of  the  intravenous  injection  of 
Staphylococcus  aureus,  but  on  this  point 
various  observers  have  obtained  different 
results.  Some  have  failed  to  find  the  lesions 
(Lubbert),  whilst  others  have  found  them 
frequently,  and  some  have  produced  a  large 
abscess  when  the  bone  was  broken  or  crushed 
before  the  injection.  The  small  abscesses 
are  found  under  the  periosteum,  in  the  sub- 
stance of  the  bone,  and  in  the  medullary 


cavity.  It  has  also  been  found  that  young 
animals  are  especially  liable  to  become  af- 
fected in  the  bones  (Colzi).  Lannelongue  and 
Achard  (Ann.  de  I'Instit.  Past.  April  1891) 
found  these  abscesses  frequently  in  their  ex- 
periments, not  only  when  Staphylococcus 
aureus  was  used,  but  also  when  Staphylo- 
coccus albus  and  Streptococcus  pyogenes 
were  injected.  They  found  Staphylococcus 
albus  to  be  less  virulent  than  Staphylococcus 
aureus,  and  they  found  certain  peculiarities 
in  the  case  of  Streptococcus  .which  accorded 
with  some  features  of  osteo-myelitis  due  to 
this  organism  which  they  had  investigated 
clinically.  The  foci  of  suppuration  in  these 
experiments  are  generally  of  smaller  size 
than  in  the  human  subject,  but  otherwise 
closely  correspond  in  their  characters.  We 
must  also  bear  in  mind  that  the  condition 
in  clinical  cases  and  in  experiments  are  not 
exactly  the  same,  for  in  the  latter  a  large 
number  of  organisms  are  introduced  sud- 
denly into  the  blood,  some  of  which  settle  in 
the  bones — in  the  former  probably  a  small 
number  at  first  take  root  in  a  specially  sus- 
ceptible nidus. 

We  must  therefore  consider  it  proved  that 
the  cause  of  acute  suppurative  periostitis, 
and  allied  conditions,  is  the  growth  of  cer- 
tain pyogenic  organisms  (especially  the  Sta- 
phylococcus pyogenes  aureus)  under  the  peri- 
osteum of  bones,  in  the  marrow,  &c,  under 
conditions  specially  favourable  for  their  de- 
velopment. It  may  also  be  noted  that  in 
the  course  of  this  disease  secondary  lesions 
are  sometimes  met  with  in  the  kidneys  and 
other  organs,  which  are  quite  similar  _  to 
those  produced  by  the  intravenous  injection 
of  Staphylococci. 

3.  Ulcerative  Endocarditis.  —  This 
condition  has  for  a  considerable  time  been  be- 
lieved to  be  due  to  micro-organisms,  and  the 
microscopic  examination  of  a  great  many 
cases  has  revealed  their  presence,  chiefly  in 
the  form  of  micrococci,  in  the  diseased  valves. 
These  organisms  are  sometimes  present  in 
enormous  numbers,  and  by  then-  growth 
cause  a  necrotic  change  in  the  tissue-ele- 
ments, which  is  followed  by  ulceration,  and 
by  embolism  in  various  organs.  Cultivation- 
experiments  have  shown  the  organisms  pre- 
sent to  be  chiefly  pyogenic  organisms  of 
various  kinds,  the  most  common  being  Sta- 
phylococcus pyogenes  aureus  and  Strepto- 
coccus pyogenes.  These  cultivations  have 
been  made  by  many  independent  observers, 
and  considerable  harmony  prevails  amongst 
then-  results. 

It  has  been  observed  that  in  some  cases 
of  the  disease  the  ulcerative  condition  has 
supervened  on  a  simple  endocarditis,  espe- 
cially of  the  vegetative  form,  whilst  in  others 
it  is  apparently  primary.  The  former  condi- 
tion has  been  experimentally  imitated  by 
Orth  and  Wyssokowitz  (Ceniralb.  f.  d,  Med. 


MICRO-OKGANISMS 


93 


Wis.  18S5,  No.  83),  who  injured  the  aortic 
valves  bv  a  rod  introduced  through  the  right 
carotid  arterv,  and  afterwards  injected  staphy- 
lococci into  'the  blood.  The  micrococci  were 
by  this  means  enabled  to  gain  a  foothold  at 
the  injured  spot,  and  ulcerative  endocarditis 
followed.  Kibbert  (Fortschr.  d.  Med.  1886, 
No.  1),  however,  afterwards  found  that  by 
introducing  certain  quantities  of  an  emulsion 
of  a  potato-culture  of  Staphylococcus  pyo- 
genes aureus  (there  being  in  the  injected 
riuid  small  fragments  of  potato  containing 
micrococci),  an  endocarditis  could  be  set  up 
on  the  mitral  and  also  on  the  tricuspid  valves, 
without  any  previous  injury  to  these  valves. 
In  some  cases  the  small  fragments  appear  to 
have  become  arrested  at  the  attachment  of 
the  chordae  tendineae,  and  thus  the  organisms 
were  brought  into  closer  and  longer  contact 
with  the  endothelial  surface.  They  formed 
at  first  a  layer  on  the  surface  of  the  endo- 
thelium, but  afterwards  grew  into  the  sub- 
stance of  the  valves,  whilst  thrombi  formed 
over  them.  In  the  course  of  ordinary  intra- 
venous injections  of  Staphylococcus  aureus, 
Liibbert  found  that  endocarditis  was  pro- 
duced in  one  case  only. 

In  some  cases  of  ulcerative  endocarditis 
occurring  in  the  course  of  or  following 
croupous  pneumonia,  Fraenkel's  pneumono- 
coccus  has  been  found  to  be  the  organism 
present ;  and  Netter  (Archiv.  de  Phys.  1886, 
p.  106),  after  cultivating  this  organism  from 
the  ulcerated  valves,  produced  endocarditis 
experimentally  by  a  similar  method  to  that 
employed  by  "Wyssokowitz.  He  found,  how- 
ever, that  not  all  the  cases  of  ulcerative 
endocarditis  associated  with  pneumonia  were 
due  to  pneumonococci,  for  in  some  strepto- 
cocci alone  were  present.  In  other  cases  still, 
bacilli  of  different  kinds  have  been  found  in 
the  diseased  valves — one  of  which  was  traced 
by  Martha  and  Netter  to  an  abscess  in  the 
liver,  in  which  the  same  organism  was  pre- 
sent. 

It  may  therefore  be  stated  that  a  variety 
of  organisms  may  cause  the  ulcerative  lesion 
on  the  heart-valves,  especially  if  they  have 
been  the  site  of  previous  disease,  but  that 
staphylococci  and  streptococci  are  most  fre- 
quently the  causal  agents. 

4.  Erysipelas. — A  spreading  inflamma- 
tory condition  of  the  skin,  attended  with  red- 
ness, can  be  produced  by  a  great  many  causes, 
and  especially  by  several  varieties  of  micro- 
organisms— for  example,  an  erysipelatous 
condition  is  sometimes  produced  by  the 
bacillus  of  anthrax.  Nevertheless,  cutaneous 
erysipelas  as  met  with  in  the  human  subject 
is  a  fairly  typical  disease ;  and  it  is  to  this 
disease,  or  rather  perhaps  to  its  most  com- 
mon variety,  that  the  following  statements 
apply. 

Krysipelas,  besides  presenting  some  pecu- 
liar problems,  is  also  of  interest  because  its 


contagium  was  at  a  comparatively  early 
period  proved  to  be  of  bacterial  nature,  by 
experiments  actually  performed  on  the 
human  subject.  Though  the  presence  of 
organisms  in  the  lymphatics  of  the  affected 
area  in  erysipelas  had  been  observed  before 
(first  by  Lukomsky  and  v.  Eecklihghausen), 
Fehleisen  (Die  Aetiologie  des  Erysipels, 
Berlin,  1883)  was  the  first  to  isolate  and  culti- 
vate an  organism  which  he  found  capable  of 
producing  the  disease,  and  which  he  affirmed 
to  possess  distinctive  characters.  This  organ- 
ism he  called  Streptococcus  erysipelatis.  Its 
characters,  however,  closely  resemble  those 
of  the  Streptococcus  pyogenes,  and  there  has 
been  much  discussion  as  to  whether  the  two 
organisms  are  the  same.  The  differences 
in  the  manner  of  growth  of  the  two  or- 
ganisms on  culture-media,  at  first  stated  to 
exist,  have  since  been  found  by  most  ob- 
servers to  be  insufficient  to  distinguish  them, 
and  inoculation-experiments  on  animals  have 
given  practically  similar  results.  Passet 
found  by  inoculating  the  ear  of  a  rabbit  that 
an  erysipelatous  condition  was  produced  by 
both  organisms,  but  that  the  action  of  Strepto- 
coccus pyogenes  was  rather  more  severe — 
whilst  other  observers  have  failed  to  find 
any  difference  in-  their  mode  of  action  in 
animals.  It  has  also  been  stated  that  the 
Streptococcus  erysipelatis  is  capable  of  pro- 
ducing suppuration.  It  is  accordingly  the 
opinion  of  many  authorities  that  the  same 
organism  is  concerned  in  the  production  of 
both  conditions,  and  that  it  depends  upon 
the  point  at  which  the  organism  settles  and 
multiplies  after  inoculation,  and  on  other  con- 
ditions, whether  erysipelas  or  a  spreading  cu- 
taneous suppuration  is  produced.  The  ques- 
tion cannot  be  fully  discussed  here,  but  this 
explanation  seems  scarcely  in  accord  with 
clinical  facts,  for  erysipelas  once  started  has 
the  tendency  to  spread  from  case  to  case  as 
erysipelas,  and  its  whole  course  is  that  of  a 
disease  due  to  a  special  organism  brought 
from  without.  It  therefore  appears  possible 
that,  though  they  cannot  be  distinguished  by 
their  manner  of  growth,  there  are  really  two 
or  more  distinct  species,  one  of  which  com- 
monly produces  erysipelas  in  the  human 
subject.  Indeed  there  are  many  facts  which 
make  it  likely  that  there  are  several  species 
of  streptococci  very  simUar  in  their  method 
of  growth,  but  which  play  different  parts  in 
the  pathological  processes,  as  in  diphtheria. 

Fehleisen  had  observed  that  several 
patients  suffering  from  malignant  tumours 
showed  signs  of  improvement  after  having 
become  affected  with  erysipelas,  and  accord- 
ingly considered  it  justifiable  to  produce  ery- 
sipelas as  a  therapeutic  measure.  The  re- 
sults of  these  experiments  as  regards  their 
effects  upon  tumour-growth  need  not  concern 
us  here ;  but  in  a  series  of  cases  he  was  able 
to  produce  erysipelas  with  all  its  accompany- 
ing features  by  inoculation  into  scratches  on 
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the  skin  of  pure  cultivations  of  the  Strepto- 
coccus erysipelatis,  some  of  these  being  cul- 
tivated through  many  generations.  A  similar 
condition  was  also  produced  in  rabbits,  but 
many  other  animals  appear  not  to  be  suscep- 
tible to  the  disease. 

In  erysipelas  the  micrococci  grow  in  the 
lymphatic  system  of  the  cutis,  and  produce 
an  inflammatory  condition  attended  with 
exudation,  indicated  clinically  by  the  well- 
known  area  of  spreading  redness  with  slightly 
raised  margin.  The  micrococci  are  found  in 
great  numbers,  growing  in  chains  and  singly, 
in  the  lymphatic  spaces  immediately  beyond 
the  swollen  edge,  often  plugging  the  lymph- 
atic channels.  They  are  also  found  within 
the  cellular  elements  of  the  part.  As  they 
spread  by  their  growth  they  produce  the 
usual  phenomena  of  inflammation,  attended 
with  a  considerable  amount  of  exudation, 
which  may  coagulate.  The  tissue-elements 
undergo  some  swelling  and  may  show  some 
degenerative  change,  but  no  actual  softening 
or  liquefaction  occurs  as  in  suppuration.  The 
micrococci  rapidly  break  down  and  disappear 
after  the  inflammatory  condition  has  been 
established,  whilst  they  continue  to  multiply 
in  the  lymphatic  spaces  beyond  the  inflam- 
matory margin.  After  a  time  their  growth 
generally  comes  to  an  end,  but  the  means  by 
which  this  takes  place  cannot  be  discussed 
here.  The  growth  of  the  organisms  is  prac- 
tically confined  to  the  lymphatic  system,  and 
although  probably  a  few  do  enter  the  blood- 
stream, they  do  not  appear  to  be  able  to  mul- 
tiply there,  and  cultivation-experiments  both 
in  clinical  cases  and  in  artificial  inoculations 
have  almost  invariably  failed  to  show  their 
presence  in  the  blood.  The  general  symp- 
toms, often  of  severe  character,  attending  the 
progress  of  erysipelas,  are  most  probably  due 
to  absorption  of  the  products  of  the  growth 
of  the  organisms  in  the  tissues ;  and  Manfredi 
and  Traversa  have  found  that  the  products 
of  the  growth  of  the  erysipelas  micrococcus 
when  injected  into  animals  cause  grave  ner- 
vous phenomena,  partly  of  convulsive,  partly 
of  paralytic  nature. 

Fehleisen  found  that  a  patient  who  had 
suffered  from  erysipelas  a  short  time  before 
was  insusceptible  to  fresh  inoculation,  and 
the  same  has  been  observed  in  the  case  of 
animals.  This  immunity,  however,  he  found 
only  to  be  of  short  duration,  and  this  accords 
with  the  fact  that  erysipelas  in  the  human 
subject  may  show  a  tendency  to  recur. 

5.  G-onorrhcea. — The  first  account  of  an 
organism  pecuhar  to  this  disease  is  that  of 
Neisser,  who  in  1879  (Centralb.  f.  d.  med. 
Wis.  No.  28)  described  a  micrococcus,  whose 
morphological  characters  and  relations  to 
the  pus-corpuscles  in  the  secretion  served, 
he  considered,  to  distinguish  it  from  other 
organisms  which  might  be  accidentally  pre- 
sent.   He  found  it  in  the  acute  stage  of  the 


disease,  both  in  the  male  and  female  subject, 
and  also  in  gonorrhceal  conjunctivitis,  but  in 
no  other  conditions.  This  organism  is  now 
generally  known  as  the  micrococcus  of  gonor- 
rhoea, or  Neisser's  Gonococcus,  and  his  state- 
ments have  been  in  the  main  confirmed  by 
other  observers.  Attempts  to  cultivate  it 
followed,  but  we  now  know  that  many  of  the 
earlier  statements  with  regard  to  pure  culti- 
vations of  this  organism  are  erroneous,  as 
these  were  made  on  media  on  which  it  does 
not  grow.  Later,  however,  several  observers, 
by  using  human  blood-serum  as  the  culture- 
medium,  have  succeeded  in  isolating  the  gono- 
coccus, and  in  cultivating  it  through  many 
generations ;  and  inoculation-experiments  on 
the  human  subject  have  practically  proved 
it  to  be  the  cause  of  the  disease.  (See  the 
papers  of  Leistikow,  Krause,  Bokai,  Bockhart, 
and  especially  the  monograph  of  Bumm,  Der 
Gonokokkus  Neisser,  Wiesbaden,  1887.) 


Fig.  80. — Micrococci  of  Gonorrhoea,  in  the  discharge 
from  a  case  of  acute  gonorrhoea.  The  cocci  are 
seen  mostly  as  pairs  or  groups  of  four,  and  are 
mainly  in  the  protoplasm  of  the  pus-cells,    x  850. 


On  microscopical  examination  this  organ- 
ism is  found  to  be  of  the  diplococcus  variety, 
nearly  all  the  cells  being  arranged  in  pairs, 
single  spherical  cocci  being  comparatively 
rarely  seen.  The  two  members  of  a  diplo- 
coccus have  often  then-  adjacent  sides  flat- 
tened, or  even  slightly  concave,  so  as  to 
appear  like  two  small  beans  placed  side  to 
side.  In  some,  transverse  division  of  the  two 
halves  is  seen,  and  distinct  tetrad  forms  thus 
occur  (see  fig.  80).  They  never  grow  in  the 
form  of  chains.  These  characters,  which  are 
seen  both  in  gonorrhceal  pus  and  in  cultiva- 
tions, were  at  one  time  thought  to  be  charac- 
teristic of  the  gonococcus,  but  have  now  been 
found  to  belong  to  many  diplococci.  The 
size  varies  according  to  the  phase  of  develop- 
ment, but  a  fully  formed  diplococcus  measures 
about  1-5  (i  in  length. 

The  micrococci  of  gonorrhoea  stain  readily 
with  the  basic  aniline  colours;  and  their  pre- 
sence in  gonorrhceal  pus  can  be  very  readily 
demonstrated  by  staining  driedfilms  for  thirty 
seconds  in  a  strong  watery  solution  of  fuchsm 
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or  a  saturated  alcoholic  solution  of  methyl 
blue,  then  washing  in  water,  allowing  to  dry, 
and  afterwards  mounting  in  balsam.  They 
readily  lose  the  stain  when  treated  with  de- 
colorising agents,  and  accordingly  are  not 
stained  by  Gram's  method.  In  the  pus  from 
«onorrhcea  the  organisms  have  a  special  rela- 
tion to  the  pus-corpuscles,  being  found  in  large 
numbers,  and  almost  exclusively,  within  their 
protoplasm,  never  in  the  nuclei.  They  are 
arranged  in  pairs,  tetrads,  or  in  small  heaps, 
and  sometimes  they  fill  the  corpuscle  almost 
completely,  giving  the  appearance  of  a  small 
darkly  stained  ball  of  cocci.  In  the  early 
stages,  when  the  secretion  is  glairy  and 
translucent,  the  organisms  also  occur  free 
and  in  the  epithelial  cells;  but  when  it  is 
distinctly  purulent  almost  all  are  within  the 
pus-corpuscles. 

In  the  early  acute  stage  of  gonorrhoea 
they  are  present  in  large  numbers  (accord- 
ing to  Bumm  no  other  organisms  occur  then 
in  the  male  urethra,  and  pure  cultivations 
can  be  made) ;  later  they  become  less  abun- 
dant ;  whilst  in  chronic  cases  it  may  be 
impossible  to  detect  any.  We  cannot  enter 
here  into  the  discussion  regarding  the  rela- 
tion of  the  gonococcus  to  the  various  con- 
comitants and  sequelae  of  gonorrhoea,  but  it 
may  be  stated  that  many  at  least  of  these 
are  due  to  the  entrance  of  other  organisms, 
such  as  pyogenic  staphylococci.  It  has  been 
stated  that  the  organism  may  be  found  in 
the  joints  affected  with  gonorrhceal  rheu- 
matism; but  this  is  doubtful.  In  blenor- 
rhagic  conjunctivitis  it  is  found  in  the  secre- 
tion along  with  other  organisms,  though  it 
has  the  characteristic  relation  to  the  pus- 
corpuscles;  whereas  in  conjunctivitis  of  non- 
gonorrhceal  origin  it  is  never  found. 

The  cultivation  of  gonococcus  outside  the 
body  is  attended  with  considerable  difficulty; 
and,  while  a  certain  amount  of  growth  does 
take  place  on  some  other  media,  solidified 
blood-serum  (especially  human)  is  found  to 
be  the  most  suitable  medium.  To  obtain 
cultures  on  this  medium,  small  quantities  of 
gonorrhceal  pus  shoidd  be  placed  in  little 
heaps,  and  the  pus  must  be  free  from  other 
organisms.  The  best  temperature  is  from 
34''  to  37°  C,  and  below  25°  growth  practically 
comes  to  a  standstill.  Even  at  a  suitable 
temperature  growth  is  very  slow.  It  is  gene- 
rally visible  on  the  second  day  after  inocula- 
tion, and  appears  as  a  minute  circular  film 
on  the  surface,  almost  colourless,  showing  a 
varnish-like  appearance,  with  sharply  marked 
edges,  which  often  run  out  into  little  pro- 
cesses. The  growth  spreads  slowly,  and 
never  reaches  a  large  size.  About  two  to 
three  days  after  its  first  appearance  it  comes 
to  a  standstill,  and  a  few  days  later  all  the 
organisms  are  found  to  be  dead.  By  making 
fresh  cultures  at  suitable  times,  however,  it 
can  be  kept  alive  through  an  indefinite 
number  of  generations.    When  a  microscopic 
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examination  of  the  growth  is  made,  it  is 
found  that  a  considerable  number  of  cocci, 
even  in  a  recent  cultivation,  are  in  a  state 
of  degeneration,  thus  showing  that  their  du- 
ration of  life  is  short.  In  cultivations  they 
are  very  easily  killed,  both  by  high  and  low 
temperatures,  and  they  show  comparatively 
little  resisting  power  to  chemical  antiseptics. 

Animals  appear  to  be  insusceptible  to  the 
disease,  and  all  attempts  to  produce  it  by 
inoculations,  whether  of  pure  cultivations  or 
of  gonorrhceal  pus,  have  failed;  On  one  or 
two  occasions,  however,  experiments  have 
been  performed  on  the  human  subject,  the 
first  being  by  Bockhart,  who  inoculated  the 
urethra  of  a  general  paralytic  and  produced 
the  disease.  In  this  case,  however,  there 
must  have  been  some  fallacy,  as  the  inocula- 
tion was  made  from  a  peptone-gelatine  culture, 
on  which  medium  the  organism  does  not 
grow.  Probably  some  of  the  original  pus 
may  have  been  present  in  the  material  in- 
jected, or  the  condition  produced  may  have 
been  a  septic  inflammation.  Bumm,  how- 
ever, in  two  cases  inoculated  the  healthy 
urethra  with  pure  cultivations,  in  one  case  of 
the  second,  in  the  other  of  the  twentieth, 
generation,  and  produced  gonorrhoea,  which 
showed  all  its  typical  clinical  symptoms,  and 
ran  an  ordinary  course,  the  organisms  being 
found  in  large  numbers  in  the  pus  in  pro- 
portion to  the  activity  of  the  disease.  It  has 
also  been  found  that  when  inoculations  are 
made  on  the  human  subject  with  the  pus  of 
chronic  gonorrhoea  in  which  no  gonococci 
can  be  found,  no  result  follows. 

In  gonorrhoea  there  is  therefore  present  a 
specific  organism — a  micrococcus — which  is 
distinguished  from  all  others  by  certain 
characteristics,  especially  by  its  conditions 
and  manner  of  growth  on  various  media. 
Whenever  the  disease  is  in  an  active  stage 
these  organisms  are  present  in  large  num- 
bers ;  in  fact,  the  activity  of  the  disease  is 
associated  with  active  proliferation  of  the 
micrococci.  Moreover,  the  few  experiments 
performed  on  the  human  subject  entirely  con- 
firm the  view  that  they  are  the  causal  agents 
in  the  production  of  the  disease.  The  mor- 
phological characters  of  this  organism,  its  re- 
action to  stains,  and  its  relation  to  the  cells 
in  the  secretion,  though  possibly  not  abso- 
lutely peculiar,  still,  when  taken  collectively, 
are  sufficient  to  form  an  aid  in  the  diagnosis 
of  gonorrhoea. 

6.  Pneumonia,  Acute. — The  common 
form  of  acute  lobar  pneumonia  presents  many 
resemblances  to  an  acute  specific  fever,  both 
in  the  comparative  regularity  of  course  and 
duration)  the  sudden  defervescence,  and  the 
regular  orysipelas-like  spread  in  the  lung. 
Instances  of  infection  and  of  epidemic  occur- 
rence are  not  wanting,  although  in  the  great 
majority  of  cases  no  such  evidence  is  at 
!  present  available.     But  the  analogies  with 
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acute  infective  disorders  are  sufficiently 
striking  to  encourage  research. 

Of  the  kinds  of  micro- organisms  which  have 
been  discovered  in  the  pneumonic  lung,  two 
have  especially  gained  prominence,  Fried- 
lander's  and  Fraenkel's  pneumonia  bacilli. 
Both  have  been  found  in  a  large  number  of 
cases  by  various  observers,  but  at  present  the 
evidence  of  the  causal  relation  of  either  to 
the  disease  is  not  sufficiently  conclusive. 

Friedlander's  pneumonococcus  or,  more 
correctly,bacillus,  was  the  earliest  discovered. 
He  found  it  in  the  lung-tissue,  especially  in 
the  exudation  in  the  air-cells,  and  in  the 
lymphatics  of  the  affected  lung,  in  very  numer- 
ous eases,  and  it  has  also  been  very  fre- 
quently found  in  the  sputa.  These  bacilli 
were  cultivated  by  Friedlander  in  various 
ways.  His  observations  have  been  repeated 
by  many  others,  and  their  substantial  accu- 
racy cannot  be  questioned,  so  far  as  the  fre- 
quent presence  and  general  characters  of  the 
organism  are  concerned.  The  writer  has 
frequently  cultivated  them  from  sputa,  and 
also  from  fluid  aspirated  from  the  lung  and 
from  the  pleura  in  cases  of  acute  pneu- 
monia. 

Their  characters  may  be  briefly  described. 
As  seen  in  sputa,  sections  of  the  lung,  or  cul- 
tivations, they  consist  of  short  oval  or  oblong 
cells,  arranged  singly,  in  pairs,  or  short  rows. 
They  approach  so  nearly  to  a  spherical 
shape  that  they  were  described  by  Fried- 
lander  as  micrococci. 

Within  the  body  and  in  sputa,  many  of 
them  appear  to  be  surrounded  by  a  hyaline 
capsule  or  clearer  space,  which  may  include 
single  cells  or  short  rows,  and  may  be 
specially  stained.  This  character,  which  was 
regarded  by  Friedlander  as  distinctive,  is 
now  known  to  be  present  in  many  other  bac- 
teria, and  is  simply  due  to  gelatinous  soften- 
ing of  the  cell-wall,  as  already  described. 

The  organism  may  readily  be  cultivated 
on  peptone-gelatine,  at  normal  temperatures, 
though  it  grows  better  at  35°  C.  It  grows 
especially  well  on  the  surface,  producing  an 
elevatedrounded  mass,  which,  with  the  growth 
along  the  needle-track,  causes  an  appearance 
which  may  be  likened  to  a  nail  or  pin,  a 
character  regarded  as  peculiar  by  Fried- 
lander. It  does  not  liquefy  the  jelly.  It 
grows  also  on  potatoes  and  on  blood -serum. 

Inoculation  with  these  cultivations  Fried- 
lander found  to  produce  pneumonia  and 
pleurisy  in  mice,  with  reproduction  of  the 
organism  in  the  pleural  fluid,  the  lung,  and  the 
blood.  The  spleen  was  greatly  enlarged  and 
indurated.  In  guinea-pigs  and  even  in  dogs 
similar  results  were  produced,  though  excep- 
tionally.   Babbits  were  unaffected. 

It  has  been  objected  to  Friedlander's  ex- 
periments that  the  method  adopted,  by  injec- 
tion into  the  lung,  was  faulty,  and  only 
showed  the  production  of  septictemia  with 
local  inflammation.     Nor  does  the  fact  that 


in  a  small  number  of  cases  inhalation  of  the 
organism  produced  a  similar  effect  remove 
this  objection.  It  can  only  be  said  that  this 
organism  is  poisonous  to  mice  and  causes 
intense  local  inflammation  and  septicsemia 
in  them,  but  this  in  nowise  suffices  to  prove 
its  special  relation  to  pneumonia.  More- 
over, an  apparently  identical  bacterium, 
similarly  virulent,  has  been  cultivated  from 
the  secretions  of  the  mouth  of  healthy  per- 
sons, and  appears  to  be  commonly  present 
there. 

It  was  pointed  out  by  Afanassiew  that 
another  bacterium,  differing  from  the  preced- 
ing in  size  and  shape,  was  also  often  present 
in  the  lungs  and  the  sputum  in  pneumonia. 
This,  which  has  been  more  fully  studied  by 
A.  Fraenkel  and  G.  "Weichselbaum,  and  is 
known  as  the  Fraenkel  or  Fraenkel-Weichsel- 
baum  pneumonia  bacillus,  has  been  found 


Pig.  81. — Acute  Pneumonia. — Dried  sputa  from  a 
case  of  pneumonia,  showing  the  Streptococcus 
lanceolatus,  and  some  other  Strepto-  and  Diplo- 
cocci.    x  950  diam. 


to  be  very  commonly  present  in  the  lungs 
and  in  the  rusty  sputum  in  cases  of  pneu- 
monia, especially  during  the  earlier  stages. 
From  its  shape  it  has  also  been  called  the 
Diplococcus  lanceolatus,  and  is  also  known 
as  the  Diplococcus  Pasteuri.  It  is  in  reality 
a  bacillus.  In  shape  it  is  like  a  short  spindle 
partially  divided  into  two  halves,  each  of 
which  is  lancet-shaped.  The  double  cells 
may  form  short  chains.  Like  Friedlander's, 
this  bacillus  shows  a  capsule  when  within 
the  body,  but  not  in  cultivations.  It  can 
be  cultivated  on  nutrient  jelly,  agar,  or 
blood-serum,  and  still  better  in  broth.  It 
<rrows  best  at  about  35-37°  C,  but  can  be 
grown  on  jelly  at  24°  C.  or  a  little  higher, 
forming  small,  rounded,  translucent,  whitish 
points.  It  does  not  grow  at  ordinary  tem- 
peratures ;  and  this  fact,  along  with  its  com- 
paratively slow  rate  of  growth,  makes  its 
cultivation  more  difficult  than  Friedlander's 
organism.  "When  grown  outside  the  body 
it  rapidly  loses  its  virulence,  and  also  its 
vitality,  unless  fresh  cultivations  are  made. 
Inoculations  with  these  cultivations  cause 
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septicaemia  in  mice,  guinea-pigs,  and  rabbits, 
the  latter  animals  being  highly  susceptible. 
Great  swelling  with  induration  of  the  spleen 
occurs,  and  rapid  death,  often  in  twenty-four 
to  forty-eight  hours.  But  no  pneumonia 
occurs,  nor  pleurisy,  unless  the  cultures  are 
injected  into  the  pleural  cavity.  Great 
development  of  bacilli  takes  place,  and  they 
are  found  in  the  blood  and  all  the  organs.  In 
the  human  subject,  these  bacilli  have  been 
found  in  large  numbers  in  the  vegetations  in 
septic  endocarditis  accompanying  pneumonia. 

These  observations,  which  have  been  con- 
firmed by  numerous  competent  experimenters, 
would  not  suffice  to  prove  absolutely  any 
causal  connexion  with  pneumonia.  More 
suggestive,  however,  is  the  fact  that  when 
cultivations  of  the  bacillus  are  weakened  by 
exposure  to  a  temperature  exceeding  40°  C. 
for  several  hours,  and  then  injected  subcu- 
taneonsly  into  rabbits,  some  of  them  become 
very  ill  and  some  die  after  several  days,  and 
that  in  these  there  is  found  intense  inflam- 
mation of  the  pleura  and  sometimes  of  the 
lung,  with  pneumonic  consolidation.  More- 
over, according  to  Gamaleia,'  successive  cul- 
tivations in  rabbits  greatly  intensify  the  viru- 
lence, and  large  doses  of  the  intensified  cul- 
tures will  kill  sheep,  or,  if  injected  into  the 
lungs  of  sheep  or  dogs  (which  are  highly 
resistant),  set  up  intense  pneumonia. 

Even  these  facts  do  not  remove  the  bac- 
terium from  the  category  of  septicaemia-pro- 
ducing bacteria ;  and  the  experiments  of 
Monti,  who  produced  pneumonia  by  injection 
into  the  trachea,  have  not  been  confirmed. 
Moreover,  a  similar  bacillus  has  been  found 
in  many  cases  of  pleurisy,  peritonitis,  peri- 
and  endocarditis ;  and,  according  to  Foa  and 
Bordone-Uffreduzzi,  it  is  almost  constant  in 
epidemic  cerebro-spinal  meningitis.  And, 
according  to  Netter,  it  is  common  in  healthy 
oral  and  nasal  secretions. 

Further  investigation  is  necessary  to  prove 
their  specific  relation  to  the  disease. 

Group  II. — Diseases  due  to  Infection  of 
Wounds  bij  Bacteria  which  are  common  in 
the  Soil,  <tc. 

7.  Malignant  (Edema.— Space  allows 
us  to  state  only  a  few  facts  regarding  the 
bacillus  of  malignant  oedema — an  organism 
discovered  by  Koch  (Arbeit,  aus  d.  Kais. 
Gesundh.  1881,  Bd.  1).  In  its  morpho- 
logical characters  it  presents  certain  points 
of  similarity  to  the  bacillus  anthracis,  but  in 
its  conditions  of  life  and  manner  of  growth 
it  is  widely  different.  It  is  a  large  bacillus, 
(hough  somewhat  less,  especially  in  thickness, 
than  the  anthrax  bacillus.  The  rods  are  found 
growing  separately  and  also  in  chains,  the 
latter  condition  being  seen  especially  in  cul- 
tivations. They  have  distinctly  rounded  ends, 
and  the  spores,  which  are  formed  under  cer- 

1  Arm.  de  I'Irut.  Pasteur.  1888,  p.  400. 
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tain  conditions,  are  larger  than  the  diameter 
of  the  bacillus,  so  that  a  slight  bulging  is 
formed  either  in  the  centre  or  towards  the 
end.  Spores  are  not  formed  in  the  living 
body.  The  rods  are  motile,  and  recently 
lateral  cilia  have  been  demonstrated. 

This  bacillus  grows  readily  on  the  ordinary 
media,  both  at  the  body-temperature  and  also 
at  lower  temperatures,  but  only  under  strictly 
anaerobic  conditions.  If  liquid  gelatine- 
medium  be  inoculated  (better  with  glucose 
added),  and  then  allowed  to  solidify,  growth 
occurs  only  in  the  deeper  parts  of  the  me- 
dium. The  colonies  produce  little  opalescent 
spheres  of  liquefaction,  and  small  bubbles  of 
gas  appear  in  connexion  with  them.  The 
growth  has  a  peculiar  heavy  but  not  putrid 
odour. 

The  bacillus  occurs  very  widely  in  nature, 
being  found  in  garden  earth,  in  fasces,  in  de- 
composing fluids,  &c.  It  is  pathogenic  to 
most  animals,  though  cattle  are  said  to  be 
immune.  In  rabbits  and  guinea-pigs,  for 
example,  its  inoculation  is  followed  by  the 
occurrence  of  a  spreading  subcutaneous 
oedema,  with  the  formation  of  small  bubbles 
of  gas,  and  death  generally  occurs  in  about 
two  days.  Until  after  the  death  of  the  ani- 
mal, the  organisms  are  not  as  a  rule  present 
in  the  blood.  "When  other  putrefactive  bac- 
teria are  introduced  along  with  it,  as  in 
inoculation  with  garden  earth,  &c,  the  de- 
velopment of  gas  is  more  marked,  and  the 
infiltrated  tissues  become  very  putrid. 

In  several  cases  of  progressive  gangrenous 
emphysema  in  the  human  subject  this 
organism  has  been  found  to  be  present  in 
large  numbers,  and  is  probably  the  chief 
causal  agent,  though  its  effects  are  aided  by 
the  concomitant  growth  of  other  bacteria, 
the  condition  generally  arising  from  a  wound 
into  which  soil  or  other  septic  matter  has 
entered. 

This  bacillus  is  one  of  the  organisms 
against  which  immunity  can  be  produced  by 
the  injection  of  its  soluble  products. 

8.  Tetanus. — Until  recently,  tetanus  was 
usually  regarded  as  a  disease  of  the  nervous 
system,  due  to  peripheral  irritation.  But 
many  facts,  and  especially  its  analogies  with 
hydrophobia,  have  long  suggested  its  infec- 
tive origin.  Recent  discoveries  have  not  only 
established  this,  but  have  greatly  advanced 
our  general  knowledge  of  bacteriology  by  the 
light  thrown  on  other  diseases. 

The  first  demonstration  of  the  transmissi- 
bility  of  tetanus  by  inoculation  was  given  by 
Carle  and  Rattone  of  Turin  in  1884.  Their 
experiments  were  made  on  rabbits,  by  in- 
jecting an  emulsion  of  the  wounded  tissues 
from  a  patient  who  died  of  tetanus.  In  the 
same  year  A.  Nicolaier  of  Gottingen  suc- 
ceeded in  producing  tetanus  in  mice,  rabbits, 
and  guinea-pigs  by  subcutaneous  inoculation 
of  earth.     In   the  pus  from  the  wounds 
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Nicolaier  found  a  bacillus  which  presented 
peculiar  characters,  together  with  others 
commonly  found  in  suppurating  wounds. 
Inoculation  of  other  animals  with  pus  from 
the  wounds  gave  rise  to  tetanus  in  them, 
with  reproduction  of  the  same  bacillus, 
but  not  in  a  state  of  purity.  Attempts  to 
cultivate  the  bacillus  proved  unsuccessful. 
In  1886  Eosenbach  found  the  same  bacillus 
in  the  wound  in  a  fatal  case  of  tetanus  in 
man,  and  produced  tetanus  by  inoculation 
from  the  wound,  and  from  impure  cultiva- 
tions from  the  bacillus  at  the  fourth  genera- 
tion. And  although  Eosenbach  did  not  suc- 
ceed in  cultivating  the  special  bacillus  in  a 
pure  condition,  he  was  able  to  exclude  the 
other  forms  present  in  the  cultivations  as 
causes  of  tetanus,  by  cultivating  them  apart 
and  inoculating  in  other  animals. 

The  first  successful  attempts  to  isolate  and 
cultivate  the  tetanus  bacillus  were  published 
by  Kitasato  in  1889  (Zeitschr.  f.  Hygiene, 
Bd.  vii.  p.  225).  Cultivations  of  pus  from 
a  case  of  tetanus  were  allowed  to  grow  for 
forty-eight  hours  at  the  temperature  of  38°  G. 
They  were  then  exposed  to  the  temperature 
of  80°  0.  for  three-quarters  of  an  hour  to  one 
hour.  This  had  the  effect  of  killing  all  except 
the  tetanus  bacillus  (or  its  spores).  Cultiva- 
tions made  from  the  residue  m  an  atmo- 
sphere of  hydrogen  succeeded  in  peptonised 
broth,  gelatine,  or  agar. 

The  bacillus  thus  obtained  appears  to 
correspond  with  that  previously  described  by 
Nicolaier.  It  grows  freely  only  in  an  atmo- 
sphere devoid  of  oxygen,  and  is  therefore 
strictly  anaerobic.  That  it  can  develop  in 
the  presence  of  other  aerobic  bacteria  may 
possibly  be  due  to  their  action  in  absorbing 
the  oxygen.  It  grows  best  at  a  temperature 
of  36-38°  C,  the  spores  appearing  at  the  end 
of  thirty  hours.  Below  14°  C.  its  growth 
ceases;  between  20°  and  25°  C.  it  is  very 
slow,  and  spores  do  not  appear  for  seven  or 
eight  days.  The  spores  show  great  resistance 
to  heat  and  drying ;  a  moist  heat  of  80°  C.  for 
an  hour  does  not  kill  them,  and  the  spores 
can  be  kept  in  a  dry  condition  for  some 
months,  still  retaining  their  activity.  "Water 
or  steam  of  100°  C.  kills  them  in  five  to 
fifteen  minutes ;  steam  at  115°  in  five  minutes 
with  certainty.  Cultivations  made  in  the 
manner  described  retain  their  virulence 
during  successive  generations. 

"When  grown  in  gelatine-medium  the 
colonies  usually  commence  as  slightly  cloudy 
points,  from  which  radiate  very  fine  thread- 
like branches.  Liquefaction  occurs,  but 
somewhat  slowly.  If  any  oxygen  is  present, 
the  growth  occurs  most  readily  in  the  deeper 
parts  of  the  cultivation. 

The  bacillus  itself  is  very  minute,  and  may 
be  seen  in  rods  from  3-5  /x  in  length,  growing 
to  filaments.  The  diameter  averages  about 
•4  ix.  The  bacillus  is  slightly  motile.  In 
cultivations  it  forms  spores  which  are  nearly 


spherical  or  ovoid  in  shape,  and  exceed  the 
rods  in  diameter,  being  sometimes  more,  than 
four  times  as  wide.  Hence,  when  division 
occurs  between  the  spores,  as  is  frequently 
the  case,  the  bacillus  resembles  a  pin  or 
tambour  in  shape,  a  point  which  has  been 
regarded  as  characteristic.  But  whilst  this 
fact  may  aid  in  its  distinction  amongst  the 
bacteria  from  wounds,  it  cannot  be  con- 
sidered as  in  reality  distinctive  from  other 
bacteria  in  general ;  though  there  are  other 
peculiar  characters,  as  seen  in  the  woodcut, 
not  described  in  other  bacteria,  and  new  to 
the  writer.  The  bacilluB  is  readily  stained 
by  any  of  the  ordinary  methods  with  various 
aniline  dyes. 

The  remarkable  resistance  of  the  spores 
has  already  been  mentioned.  Putrefaction 
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Fig.  82. — Tetanus  Bacilli. — Prom  a  culture,  stained 
by  LSffler's  method  for  showing  flagella.  Prom 
a  specimen  obtained  from  the  Berlin  Health 
Laboratory.  Magnified  2,000  diameters.  In  ad- 
dition to  the  peculiar  shape,  due  to  the  large 
terminal  spore,  other  peculiar  morphological 
features  will  be  observed:  the  character  of  the 
flagella,  the  apparent  flagellation  of  the  spores, 
and  their  relation  to  the  bacilli. 

of  the  tissues  containing  them  does  not  affect 
them.  Their  degree  of  resistance  to  anti- 
septics appears  also  to  be  great.  Carbolio 
acid  (5  per  cent.)  applied  for  ten  hours  has 
failed  to  kill  them,  and  corrosive  sublimate, 
1  in  1000,  requires  more  than  three  hours 
(Sanchez  Toledo  and  Veillon). 

General  relations  to  the  disease.— Up  to 
the  present  time  there  is  some  conflict  of 
opinion  as  to  the  exact  distribution  of  the 
tetanus  bacillus  within  the  body  ;  but  from  a 
general  summary,  and  especially  from  a  valu- 
able series  of  experiments  by  Sanchez  Toledo 
and  Veillon  (Arch,  de  med.  exp.,  torn.  n. 
p.  709,  1890),  the  following  would  appear  to 
be  the  probable  condition. 

The  bacillus  when  inoculated  multiplies 
in  the  wound,  especially  in  the  deeper  parts, 
producing  some  little  irritation,  but  no  sup- 
puration, although  this  may  occur  from 
the  presence  of  other  organisms.  It  does 
not  pass  into  the  blood,  or  only  in  a  very 
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small  degree,  until  a  somewhat  later  period, 
and  especially  during  the  later  hours  of  life. 
Hence  it  may  not  be  found  in  the  internal 
organs ;  and  the  brain,  spinal  cord,  liver,  or 
spleen  of  animals  which  have  died  of  tetanus 
may  be  inoculated  into  other  animals  with- 
out result.  This  is,  however,  only  the  case 
if  the  material  for  inoculation  is  taken  shortly 
after  the  death  of  the  animal ;  for  multiplica- 
tion of  the  bacillus  takes  place  after  death, 
and  the  organs  thus  become  more  virulent. 

It  appears  also  that  the  multiplication  of 
the  bacillus  in  the  tissues  near  the  wound  is 
often  very  scanty — so  scanty  that  some  ob- 
servers have  alleged  that  it  only  takes  place 
for  a  short  time  after  inoculation.  Indeed, 
Vaillard  and  Vincent  find  that  if  pure  cul- 
tivations be  injected  into  animals,  practically 
no  multiplication  of  the  organism  takes  place, 
and  that  the  tetanic  symptoms  produced  are 
really  due  to  the  poisonous  products  of  the 
bacillus  already  present  in  solution  in  the 
culture. 

In  inoculated  animals  the  earliest  tetanic 
symptoms  commence  in  the  muscles  adjacent 
to  the  wound,  and  later  become  generalised. 
They  may  commence  within  a  few  (eight  to 
thirty)  hours,  and  death  may  occur  in  twenty- 
four  hours  to  three  days  in  mice,  white  rats, 
rabbits,  and  guinea-pigs ;  but  in  some  animals 
(dogs,  fowls)  they  may  he  delayed  for  six  days 
or  even  longer. 

It  would  appear  that  this  bacillus  is  widely 
diffused  in  the  soil;  and,  according  to  Sanchez 
Toledo  and  Veillon,  it  is  commonly  found  in 
the  feces  of  healthy  horses  and  oxen.  They 
believe  that  it  can  readily  develop  there, 
owing  to  the  relative  deficiency  of  oxygen  in 
the  intestines.  There  can  be  little  doubt 
that  it  must,  if  this  is  the  case,  have  a  sapro- 
phytic role  in  nature,  in  addition  to  its 
pathogenic  effects. 

Lastly,  it  has  been  found  that  animals 
which  have  recovered  from  inoculation  of  the 
tetanus  bacillus  have  not  acquired  an  im- 
munity to  subsequent  inoculations. 

Dr.  Sormani  of  Pavia  {Inter.  Med.  Congress, 
1890,  Trans.,  vol.  v.  p.  150)  has  recorded  an 
extensive  series  of  observations  which,  in  the 
main,  confirm  these  results.  But  he  found 
that  the  Clostridium  fcetidum  of  Liborius, 
which  very  commonly  accompanies  thetetanus 
bacillus  in  faecal  matter,  cannot  be  killed  by 
the  exposure  to  80°  C,  as  its  resistance  to 
heat  is  nearly  as  great  as  that  of  the  latter. 
It  withstands  even  100°  C.  for  an  hour. 
Hence  it  is  difficult  to  obtain  pure  cultiva- 
tions of  the  tetanus  bacillus  from  feces.  But 
aince  this  Clostridium  has  a  powerful  reducing 
action  whilst  growing,  its  presence  facilitates 
to  a  remarkable  extent  the  growth  of  the 
tetanus  bacillus,  by  removing  the  oxygen. 
H-  'xpenrnents  also  showed  that  inhalation 
of  the  tetanus  bacillus  does  not  produce  the 
disease,  and  that  when  swallowed  in  large  ! 
quantities  it  does  not  affect  the  animal ; 
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although  by  its  multiplication  in  the  intestine 
the  feces  become  very  virulent.  He  was  able 
also  to  implant  subcutaneously  a  minute 
tube  containing  cultivations  of  the  bacillus, 
in  such  a  way  that  the  toxic  matter  could 
filter  out  without  the  bacilli,  and  found  that 
tetanus  was  nevertheless  produced.  This 
confirms  the  results  of  other  observers,  that 
the  direct  action  of  the  bacillus  on  the 
system  is  by  means  of  a  diffusible  poison, 
which  is  generated  in  the  wound  and  thence 
absorbed. 

During  the  last  two  years  a  large  number 
of  investigations  on  the  poisonous  products 
of  the  tetanus  bacillus  have  been  carried  on, 
in  a  manner  similar  to  that  described  later 
in  the  case  of  diphtheria.    Such  investiga- 
tions have  been  conducted  in 'Italy,  France, 
and  Germany,  and  there  is  a  considerable 
agreement   amongst   the    most  important 
results  independently  obtained.    It  is  found 
that  virulent  cultures  made  free  from  bacilli 
by  filtration  produce  all  the  symptoms  of 
the  disease  with  great  readiness  .when  in- 
jected into  animals.    Brieger  and  Fraenkel 
affirmed  the  poisonous  substance  to  be  a 
toxi- albumen ;  but  Tizzoni  and  Cattani  on 
the  one  hand,  and  Vaillard  and  Vincent  on 
the  other,  came  to  the  conclusion  that  it  is 
of  the  nature  of  a  soluble  enzyme  or  ferment. 
Tizzoni  and  Cattani  (Centralb.  f.  Bakt.  1890, 
ii.  69),  by  dialysis  of  the  filtrate  of  a  virulent 
culture,  and  subsequent  evaporation  to  dry- 
ness, obtained  a  yellowish  crystalline -looking 
powder,  which  at  least  contained  the  active 
substance,  though  not  in  a  pure  form.  This 
poison  possesses  extremely  active  properties, 
half  a  cubic  centimetre  of  a  filtered  virulent 
culture  being  sufficient  to  kill  a  rabbit,  and 
•05  milligramme  of  the  organic  matter  pre- 
cipitated from  such  a  filtrate  by  calcium 
phosphate  causing  marked  symptoms  (Vail- 
lard and  Vincent,  Ann.  de  I'Instit.  Past.  1891, 
p.  1).   The  poisonous  properties  are,  however, 
very  easily  destroyed  by  heat,  by  chemical 
agents,  and  in  other  ways.    Exposure  to  a 
temperature  of  60°  C.  completely  deprives 
filtered  cultures  of  their  virulence,  and  ex- 
posure to  sunlight  for  eighteen  hours  has  a 
similar  effect  (Kitasato).  The  poisonous  effects 
follow  when  it  is  injected,  either  into  the 
blood  or  subcutaneously  ;  but  when  injected 
into  the  stomach,  or  when  swallowed,  it  has 
no  effect.    These  results,  and  many  others, 
show  that  the  tetanus  poison  is  a  very  un- 
stable substance.    The  tetanus  bacillus  also 
produces  a  peptonising  ferment,  which  is 
destroyed  at  the  same  temperature  as  the 
poison,  but  the  identity  of  the  two  sub- 
stances has  not  yet  been  established.  The 
poison  is  present  in  the  blood  of  animals 
which  have  died  of  tetanus,  and  when  the 
blood  or  its  serum  is  injected  in  sufficient 
quantities  into  a  susceptible  animal,  such  as 
a  mouse,  tetanic  symptoms  result.  Guinea- 
pigs  are  the  most  susceptible  animals,  whilst  in 
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dogs  the  symptoms  are  much  later  in  appear- 
ance and  less  marked. 

Important  advances  have  also  been  made 
towards  producing  immunity  against  this 
poison,  and  probably  also  towards  curing, 
the  disease  in  certain  cases.     Tizzoni  and 
Cattani  {Centralb.  f.  BaM.  1891,  i.  189) 
found  that  by  injecting  small  doses  of  the 
tetanus  poison  into  dogs  repeatedly  for  a 
time,  an  immunity  against  large  doses  of  the 
poison  was  produced  in  them.    They  found 
that  the  serum  of  such  animals  had  a  directly 
antagonistic  action  to  the  tetanus  poison, 
and  when  added  to  filtered  tetanus-cultures 
deprived  them  of  their  virulence.    Also  the 
serum  of  immune  dogs,  when  injected  into 
mice,  conferred  a  similar  immunity  on  them. 
Later,  by  a  somewhat  more  complicated 
method,  they  succeeded  in  making  guinea-pigs 
and  rabbits  immune.    They  have  also  con- 
ducted an  extensive  series  of  researches  on  the 
nature  of  the  substance  in  the  serum  which 
produces  the  immunity,  and  have  found  it  to 
correspond  in  its  chemical  relations  with  a 
globulin  having  the  properties  of  an  enzyme. 
This  substance  they  have  called  'tetanus 
antitoxin.'    Behring  and  Kitasato  (Deutsch. 
med.Woch.  1890,  No.  49),  a  short  time  before, 
succeeded  in  producing  immunity  in  rabbits 
against  the  poison,  and  found  that  -2  c.c.  of 
the  serum  of  an  immune  rabbit  injected  into 
a  mouse  conferred  immunity  on  it.    As  an 
example,  a  rabbit  rendered  immune  could 
withstand  the  injection  of  10  c.c.  of  a  viru- 
lent tetanus  culture,  of  which  -5  c.c.  was 
quite  sufficient  to  kill  with  certainty  an  un- 
protected animal.    They  also  obtained  the 
same  result  as  Tizzoni  and  Cattani,  with  re- 
gard to  the  antagonistic  action  of  the  serum 
of  immune  animals  to  the  tetanus  poison 
outside  the  body.    All  these  observers  also 
found  that  in  the  case  of  mice  in  which 
tetanic  symptoms  had  set  in,  a  cure  could  be 
produced  by  the  injection  of  the  serum  of 
immune  animals,  if  the  dose  of  the  poison 
were  not  excessive,  and  if  the  disease  had 
not  advanced  too  far.    The  immunity  artifi- 
cially produced  in  these  animals  disappears 
after  a  time. 

Special  interest  attaches  to  the  apphcation 
of  these  results  to  the  treatment  of  the 
disease  in  the  human  subject.  The  first 
case  treated  successfully  was  by  Gaghardi  ; 
the  second  by  Schwarz,  of  which  a  full 
account  is  given  in  Centralb.  f.  Bakter. 
1891,  ii.  p.  785.  The  latter  employed  tetanus 
antitoxin  prepared  by  precipitation  by  alcohol 
from  the  serum  of  an  immune  dog,  and  sub- 
sequent evaporation  to  dryness  vn  vacuo. 
The  case  was  one  in  which  all  the  symptoms 
of  tetanus  were  well-marked.  Injections  ot 
the  antitoxin  were  made  on  three  occasions 
in  doses  of  15,  25,  and  25  e.g.  respectively. 
Little  result  followed  after  the  first  injection, 
but  marked  improvement  occurred  after  the 
second;  and  after  the  third  the  symptoms 


quite  disappeared,  and  complete  cure  resulted. 
Several  similar  cases  have  occurred  since, 
the  number  in  which  favourable  results  have 
been  obtained  being  seven  at  the  present  date 
(September  1892).  Still  more  extended  ob- 
servations are  necessary  before  a  definite 
statement  can  be  given  regarding  this 
method  of  treatment  in  general. 

As  practical  conclusions,  it  is  evident  that 
the  main  cause  of  tetanus  is  the  introduc- 
tion into  a  partially  closed  wound  of  material 
containing  this  bacillus  or  its  spores,  and 
that  this  is  especially  liable  to  occur  where 
fsecal  matter  is  abundant. 

Its  life-history  also  indicates  the  great 
importance  of  freely  opening  wounds  in 
which  foreign  bodies  have  become  fixed,  in 
order  to  avoid  the  anaerobic  condition;  and  it 
explains  the  fact  that,  even  after  the  onset  of 
tetanic  symptoms,  free  excision  of  the  wound 
has  occasionally  proved  of  service. 

The  great  resistance  to  ordinary  disin- 
fectants and  antiseptics  necessitates  the  use 
of  the  strongest  possible,  and  an  acid  solu- 
tion of  corrosive  sublimate  of  1  in  500 
strength  is  needed.  The  use  of  iodoform  has 
also  occasionally  been  found  of  service  in 
experiments,  but  only  when  in  the  presence 
of  other  bacteria  which  can  decompose  it. 

It  may  be  added  that  experiment  seems 
to  prove  that  the  so-called  '  idiopathic  '  or 
'rheumatic  '  tetanus, '  head  tetanus,'  and  also 
'trismus  neonatorum,'  are  due  to  the  same 
organism. 

Group  III. — Specific  Infective  Diseases, 
usually  transmissible  by  inoculation,  at- 
tended by  inflammatory  changes  wliich 
frequently  become  chronic,  and  usually  as- 
sociated with  the  formation  of  specialised 
granulation-tissue  growth  ('  infective  granu- 
lomata  ')  throughout  the  body. 

9.  Tubercle. — Before  anything  was  de- 
finitely known  regarding  bacteria  as  the 
causal  agents  in  the  production  of  tubercle, 
it  had  been  proved  by  experiment  that  it 
was  a  directly  inoculable  disease.  Villemin 
produced  general  tuberculosis  by  the  intro- 
duction of  caseous  material  into  the  sub- 
cutaneous tissue  of  animals ;  and  Cohnheiin 
and  Salomonsen  inoculated  the  anterior 
chamber  of  the  eye  of  the  rabbit,  and  pro- 
duced in  this  way  a  tubercular  affection  of 
the  iris,  characterised  by  the  growth  of  small 
grey  nodules— a  condition  which  does  not 
occur  spontaneously  in  these  animals.  (Be- 
liier  and  Liouville  had  previously  made  sinu- 
'lar  observations.)  They  found  also  that  this 
condition  might  be  followed  by  a  general 
tuberculosis.  These  experiments  showed  that 
in  tubercular  material  there  is  some  virus 
capable  of  propagating  itself  and  giving  rise 
to  the  characteristic  lesions.  To  Koch  be, 
lon^s  the  credit  of  first  discovering  the  nature 
of  the  virus,  by  demonstrating  the  constant 
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presence  of  bacilli  in  tubercular  affections, 
bv  isolating  and  cultivating  these  organisms, 
anil  lastlv  by  inoculating  with  them  and 
producing  the  disease.  His  work  in  this  dis- 
covery is  an  excellent  practical  example  of 
the  canons  laid  down  by  himself  for  proving 
the  bacterial  nature  of  any  disease. 

The  announcement  of  the  discovery  of  the 
bacillus  of  tubercle  was  made  by  Koch  in 
1882,  and  a  full  account  of  his  work  appeared 
in  the  following  year  in  the  Mittheil.  a.  d. 
Kaiser.  Gesundheitsamte. 

For  a  time  Koch's  endeavours  to  demon- 
strate the  presence  of  organisms  in  tubercle, 
by  means  of  the  methods  of  examination 
and  staining  then  in  use,  were  unsuccessful. 
But  he  ultimately  found  that  by  subjecting 
the  tissues  for  a  long  time  to  the  action  of  a 
solution  of  methyl  blue,  rendered  alkaline  by 
the  addition  of  caustic  potash,  which  increases 
its  penetrating  power,  the  presence  of  bacilli 
could  be  revealed.  This  original  method  was 
replaced  by  a  better  one,  namely,  the  staining 
of  the  tissues  for  twenty-four  hours  with  gen- 
tian-violet solution  in  aniline-oil  water.  He 
found  that  when  stained  in  this  way  the  ba- 
cilli retained  the  stain  even  if  treated  with 
strong  mineral  acids.  By  the  employment 
of  dilute  nitric  acid  (one  part  in  two  of 
water)  he  could  remove  the  stain  from  the 
tissues  and  other  organisms,  leaving  these 
bacilli  coloured.  One  exception  he  found, 
namely,  the  bacilli  of  leprosy,  which  react  to 
the  stain  in  the  same  way,  though  they  hold  it 
with  rather  less  tenacity.  He  then  coloured 
the  tissues  by  a  contrast  stain,  such  as  Bis- 
marck brown.  All  other  methods  of  staining 
subsequently  devised  depend  upon  the  same 
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Fio.  HZ.— Tubercle  Bacilli. — a.  From  section  of 
long.  6.  From  sputum,  c.  From  section  of 
tubercular  ulcer  of  intestine,    x  850  diara. 

principle,  namely,  that  these  bacilli  can  only 
be  stained  by  a  solution  of  strong  staining 
power  (generally  a  solution  of  fuchsin  or 
gentian  violet,  with  a  suitable  mordant),  and 
when  thus  stained  they  can  be  subjected  to 
powerful  decolorising  agents  without  losing 
their  colour. 


Characters  of  the  tubercle  bacillus. — The 
organism  thus  discovered  by  Koch,  and  now 
known  as  the  Bacillus  tuberculosis  or  tubercle 
bacillus,  is  of  comparatively  small  size,  mea- 
suring as  a  rule  2-5-4-5  /x  in  length,  and 
about  -3  fi  in  thickness,  so  that  relatively  to 
its  length  it  is  a  thin  bacillus.  The  rods  are 
straight  or  slightly  curved.  They  are  gener- 
ally found  singly;  often  two  are  joined  in  a 
straight  line  or  at  an  obtuse  angle ;  but  in 
the  tissues  they  rarely  form  longer  rows, 
though  these  are  common  in  cultivations. 
Occasionally  in  the  tissues,  very  frequently 
in  phthisical  sputum,  and  also  in  old  cultures, 
an  appearance  may  be  seen  in  the  bacilli 
which  suggests  the  occurrence  of  spore - 
formation.  This  consists  in  the  presence  of 
clear  globular  unstained  spaces  in  the.  bacilli, 
there  being  sometimes  three  or  four  such  in 
a  single  rod,  and  arranged  so  regularly  as  to 
give  the  appearance  of  a  row  of  cocci  (see 
fig.  83).  These  uncoloured  portions  refract 
the  light  highly,  and  microscopically  many 
of  them  have  certainly  the  appearance  of 
spores,  though  this  cannot  be  held  to  be 
definitely  proved. 

The  bacilli  may  be  found  wherever  the 
growth  of  tubercle  is  going  on,  though  in 
varying  numbers,  according  to  the  rapidity 
and  character  of  the  growth.  As  a  rule,  it  may 
be  ■  said  that  the  more  acute  the  tubercular 
process,  the  more  numerous  are  the  bacilli. 
In  recently  formed,  rapidly  growing  tubercles, 
they  are  generally  present  in  large  numbers, 
even  in  the  central  parts  which  are  showing 
signs  of  degeneration;  whereas  in  chronic 
fibroid  tubercles  they  may  be  very  few  in 
number ;  and  in  old  caseous  material,  as  a 
rule,  their  presence  cannot  be  demonstrated. 
Sometimes  in  the  nodules  in  which  casea- 
tion is  going  on  there  can  be  seen  in  the 
degenerating  parts  bacilli  which  stain  im- 
perfectly, and  have  lost  their  distinct  form ; 
or  only  a  few  granular  remains  may  be  seen, 
some  of  which  may  be  spores.  This  is  the 
more  likely,  as  caseous  material  has  been 
found  capable  of  producing  tubercle  on 
inoculation,  though  no  tubercle  bacilli  could 
be  demonstrated  in  it.  The  bacilli,  as  seen 
in  the  tissues,  are  sometimes  scattered  fairly 
uniformly,  sometimes  closely  gathered  in 
little  clusters,  and  may  occur  partly  within 
cells,  partly  lying  free.  Frequently  in  bovine 
tuberculosis,  more  rarely  in  the  disease  in 
the  human  subject,  they  may  be  seen  to  have 
a  special  relation  to  the  giant-cells.  In  these 
cells  the  bacilli  often  form  a  sort  of  ring  or 
zone  towards  the  periphery,  and  are  sonic- 
times  arranged  in  a  radiate  manner  (sec  fig. 
84).  They  are  generally  found  apart  from 
the  nuclei,  and  the  protoplasm  of  the  giant- 
cell  often  shows  a  granular  and  partially  de- 
generated appearance.  In  acute  caseous  ca- 
tarrhal changes  in  the  lungs,  they  may  often 
be  found  in  very  large  numbers  in  the  contents 
of  the  air-cells,  especially  where  the  process 
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is  spreading.  In  some  very  acute  forms  of 
the  disease  they  may  sometimes  be  seen  in 
parts  in  which  no  distinct  tubercles  have  yet 
formed ;  the  writer  has  seen  this  very  well  in 
the  spleen  in  acute  tuberculosis.  In  the 
sputum  of  phthisical  patients  their  presence 
can  generally  be  revealed  with  comparative 
ease,  and  for  this  purpose  Neelsen's  carbol- 
fuchsin  method  is  probably  the  most  suitable. 
In  order  to  find  them,  one  of  the  small  yellow 
caseous-looking  masses  in  the  sputum  ought 
to  be  selected,  broken  down  between  cover- 
glasses,  and  treated  as  above  described  (vide 
Modes  of  Staining).      They  are  generally 


Fig.  84. — Tubercle  Bacilli  in  section  of  a  cow's 
udder.  Showing  relations  of  bacilli  to  a  giant- 
cell,     x  850  diam. 

found  in  little  groups,  sometimes  in  very 
large  numbers,  and  occasionally  so  closely 
massed  together  as  to  make  the  recognition 
of  individual  bacilli  difficult.  They  may  also, 
of  course,  occur  singly  here  and  there. 
They  may  also  be  demonstrated  in  the  urine 
in  cases  of  renal  phthisis,  in  the  dejecta  in 
tubercular  ulceration  of  the  intestine,  and  in 
the  milk  of  cows  with  tubercular  udders. 

Cultivation. — Koch's  first  attempts  at  cul- 
tivation on  the  media  then  in  use  were  un- 
successful, but  he  ultimately  succeeded  on 
blood  -  serum  prepared  by  an  ingenious 
method.  He  sterilised  it  by  heating  to  55°  C. 
on  successive  days  —  sterilisation  by  steam 
being  inadmissible,  on  account  of  its  coagu- 
lating the  albumen,  and  rendering  the  me- 
dium opaque  ;  and  subsequently  inspissated 
it  at  a  temperature  of  65°  C.  The  medium 
thus  obtained  is  transparent,  semi-solid,  and 
sterile.  As  the  presence  of  other  organisms 
requires  to  be  rigorously  excluded,  he  first 
employed  for  inoculation  portions  of  tuber- 
cular material  from  animals,  which  of  course 
could  be  obtained  from  them  in  a  perfectly 
fresh  condition.  The  skin  of  the  animal 
having  been  previously  purified  by  washing 
with  an  antiseptic,  and  all  the  scissors,  knives, 
&c,  used  in  the  operation  having  been  steri- 
lised by  heat,  he  dissected  out  portions  of  the 
nodules,  and  made  inoculations  on  the  serum. 
For  the  first  few  days  no  signs  of  growth 


were  observed,  but  generally  on  the  tenth  to 
the  fourteenth  day  the  growth  made  its  ap- 
pearance. It  first  appears  as  a  small  whitish 
point,  which  gradually  spreads  on  the  sur- 
face of  the  medium,  becoming  more  distinctly 
white  or  yellowish-white ;  and  ultimately  forms 
a  small  scale-like  film  of  wrinkled  appearance. 
The  growth  progresses  slowly  throughout,  and 
after  a  week  or  two  comes  to  a  standstill.  It 
never  penetrates  into  the  surface  of  the 
medium,  and  causes  no  liquefaction.  In  meat- 
broth  growth  is  very  imperfect,  and  occurs 
only  when  the  liquid  is  in  a  thin  layer,  as 
the  organism  is  strictly  aerobic ;  but  on 
glycerine-agar,  as  Noeard  and  Boux  first 
pointed  out  (Annal.  de  I'Inst.  Past.  1887, 
p.  19),  the  growth  both  appears  at  an  earlier 
date,  and  is  more  rapid  and  abundant  than 
on  blood-serum.  But  the  successive  cultures 
tend  to  diminish  in  vitality  and  virulence. 
The  young  colonies  on  solid  media,  when 
examined  with  a  low  power,  show  character- 
istic appearances  which,  so  far  as  is  known, 
are  quite  peculiar  to  the  tubercle  bacillus. 
The  margins  of  the  growth  have  the  ap- 
pearance of  wavy  bundles  of  hair  running 
in  a  sinuous  manner,  whilst  those  bundles 
in  the  central  portion  give  the  appearance 
of  a  number  of  laminae  intertwined.  The 
bundles,  or  laminae,  are  composed  of  bacilli 
arranged  in  a  parallel  manner.  It  was  for 
a  long  time  believed  that  the  bacillus  could 
grow  only  on  animal  media,  but  Pawlowsky 
(Annal.  de  I'Inst.  Past.  1888,  p.  303)  has 
since  found  that  growth  takes  place  also  on 
potatoes  kept  at  a  suitable  temperature,  if 
the  tubercular  material  be  well  rubbed  in, 
and  the  surface  of  the  potato  kept  moist. 
"When  examined  in  fluids,  tubercle  bacilh 
exhibit  no  power  of  independent  movement. 

The  cultivation  of  tubercle  bacilli  directly 
fxoTapost-mortem  material,  from  sputum,  &c, 
where  many  other  organisms  are  present,  is 
very  difficult,  on  account  of  their  slow  rate 
of  growth.  But  it  has  been  effected  by  one 
or  two  very  ingenious  expedients,  which  it  is 
needless  to  detail.  Cultivations  may,  how- 
ever, be  made  with  comparative  ease  indi- 
rectly, by  inoculating  animals  with  the  tuber- 
cular material,  and  then  using  some  of  the 
nodules  produced  for  inoculation  on  the  cul- 
ture-media. 

Tubercle  bacilli  flourish  best  at  a  tempera- 
ture near  that  of  the  normal  body.  Koch 
found  that  on  blood-serum  growth  took  place 
readily  between  30°  and  40°  C,  that  about 
37°  C.  is  the  most  suitable  temperature,  and 
that  below  28°  C.  and  above  42°  C.  growth 
does  not  take  place.  On  glycerine-agar  the 
temperature  limits  are  rather  more  extended. 

Belation  to  the  disease.— That  this  organ- 
ism is  really  the  cause  of  tubercle  was  proved 
by  Koch  by  a  very  extensive  series  of  experi- 
ments on  animals,  by  inoculation  both  of 
tubercular  material  containing  the  bacilh, 
and  of  pure  cultures.    His  results  have  been 


MICRO-ORGANISMS 


10& 


auiplv  confirmed  by  a  very  large  number  of 
subsequent  workers.  Its  pathogenic  proper- 
ties were  tested  by  Koch  in  a  great  many 
ways :  bv  injecting  the  bacilli  into  the  sub- 
cutaneous tissue,  into  the  anterior  chamber 
of  the  eye,  into  the  peritoneum,  into  the 
veins  ■  by  feeding  animals  with  material  con- 
taining the  bacilli;  by  distributing  the  organ- 
isms in  the  air  to  be  respired  by  the  ammals. 
In  many  cases  the  bacilli  used  were  from  cul- 
tures which  had  been  carried  through  more 
than  twenty  generations.  By  all  these  various 
methods  tubercle  was  produced,  differing  of 
course  in  its  anatomical  characters  and  dis- 
tribution in  the  different  methods.  The  result 
depends  somewhat  on  the  number  of  bacilli 
introduced ;  thus,  a  small  number  introduced 
into  the  anterior  chamber  of  the  eye  produces 
a  growth  of  small  grey  tubercles,  while  a 
larger  number  causes  a  general  caseous  in- 
filtration. Tubercle  bacilli  of  the  same  cul- 
ture also  produce  somewhat  different  tuber- 
cular lesions  in  different  kinds  of  animals. 
A  single  example  may  be  given  of  Koch's 
many"  experiments.  Tubercle  bacilli  taken 
from  a  culture  of  the  twenty-third  genera- 
tion were  mixed  with  sterile  water,  and  50  c.c. 
of  the  mixture  were  distributed  on  three  suc- 
cessive days  by  a  spray  apparatus  in  a  box 
containing  a  number  of  rabbits,  guinea- 
pigs,  rats,  and  mice.  Some  of  the  animals 
died,  the  others  were  killed  twenty-eight 
days  after  the  last  inhalation,  and  in  all  of 
them  tubercular  lesions  were  found  in  the 
lungs. 

From  the  above  statements  with  regard  to 
the  temperatures  at  which  tubercle  bacilli 
grow,  it  is  evident  that  their  growth  in  natu- 
ral conditions  is  practically  limited  to  the 
bodies  of  warm-blooded  animals.  But  while 
this  is  so,  they  can  retain  their  vitality  for  a 
considerable  length  of  time  at  ordinary  tem- 
peratures, whether  in  the  dry  or  in  the  moist 
condition.  It  has  been  proved  that  phthisical 
sputum  kept  in  the  dry  state  for  more  than 
two  months  still  contains  living  tubercle 
bacilli,  and  that  when  kept  in  sterilised 
water  the  bacilli  are  still  alive  at  the  end  of 
two  months.  The  process  of  putrefaction 
which  kills  many  pathogenic  bacilli  appears 
in  many  cases  to  have  little  effect  upon 
tubercle  bacilli,  and  tuberculous  sputum 
allowed  to  putrefy  for  several  weeks  has 
been  shown  by  inoculation  to  contain  living 
tubercle  bacilli  (Fraenkel,  Baumgarten). 
Many  experiments  have  been  performed  on 
their  resistance  to  heat  and  chemical  re- 
agents by  Koch,  Schill  and  Fischer,  Baum- 
garten, Voelsch,  and  others.  Only  one  or 
two  facts  can  be  mentioned.  Sputum  con- 
taining a  large  number  of  bacilli  loses  its 
infective  properties  by  being  thoroughly  ex- 
posed to  the  action  of  carbolic  acid  (2-3  per 
cent.)  for  a  few  minutes  (Schill  and  Fischer, 
Baumgarten).  They  are,  however,  much 
more  easily  killed,  whether  apparently  spore- 


containing  or  not,  when  in  pure  cultivations 
(Yersin).  Other  antiseptics  act  in  a  similar 
way  ;  but  some,  such  as  corrosive  sublimate, 
are  unsuitable  on  account  of  the  coagulum 
they  form  on  the  surface  of  the  sputum.  They 
show  a  comparatively  high  resisting  power 
to  the  action  of  the  gastric  juice,  experiments 
having  been  made,  both  with  natural  and 
artificial  gastric  juice,  on  tubercular  sputum, 
and  other  materials,  and  on  cultures  (by 
Falk  and  Wesener).  It  has  been  found  that 
tubercle  bacilli  from  pure  cultures,  after  being 
acted  upon  by  the  gastric  juice  of  a  dog  for 
six  hours,  are  still  virulent  when  injected  into 
animals.  It  is  therefore  evident  that  bacilli 
in  meat,  milk,  and  the  like,  if  not  killed  before 
being  swallowed,  will  probably  pass  into  the 
intestine  in  a  living  state.  Moist  heat  at  a 
temperature  of  100°  C.  kills  the  bacilli  in 
any  condition  in  a  few  minutes ;  the  bacilli 
in  moist  sputum  are  killed  more  quickly 
than  when  the  sputum  has  been  thoroughly 
dried.  In  cultivations,  at  least,  much 
lower  temperatures  are  sufficient — 70°  C. 
(T ersin) .  For  disinfecting  purposes,  however, 
the  higher  temperature  should  be  used. 
Dried  sputum  requires  to  be  exposed  to  dry 
heat  at  a  temperature  of  100°  C.  for  sixty 
minutes  in  order  to  kill  all  the  bacilli  with 
certainty. 

Statements  disagree  regarding  the  com- 
parative resistance  of  tubercle  bacilli  with 
apparent  spores,  and  of  those  in  the  supposed 
spore-free  condition.  Some  have  found  a 
considerable  difference,  whilst  others  have 
failed  to  find  any.  The  important  practical 
point,  however,  is  to  know  the  greatest  re- 
sisting power  of  the  organism  in  any  con- 
dition, and  the  above  statements  have  been 
given  with  this  end  in  view. 

As  is  well  known,  tubercle  bacilli  may 
gain  entrance  to  the  body  by  the  respiratory 
passages,  by  the  alimentary  tract,  and  by 
external  wounds.  Direct  experiment  would 
appear  to  prove  that  in  the  case  of  the  air- 
cells  of  the  lung,  and  the  intestinal  mucous 
membrane,  they  can  produce  tubercular 
lesions  without  the  presence  of  previous 
catarrh  or  any  other  abnormal  condition. 
Numerous  examples  of  direct  inoculation  of 
mucous  surfaces  in  the  human  subject  are 
afforded  by  post-mortem  examinations. 

Speaking  generally,  we  may  say  that  in 
experiments  on  animals  the  result  of  direct 
inoculation  with  tubercle  bacilli  {e.g.  by  in- 
jecting subcutaneously  or  into  the  anterior 
chamber  of  the  eye)  is  to  produce  first 
local  tubercular  growth,  and  later  a  general- 
ised affection.  When  introduced  into  the 
circulation  in  sufficient  numbers,  the  bacilli 
produce  an  acute  tuberculosis,  though  some- 
times the  animal  may  succumb  before 
tubercles  visible  to  tho  naked  eye  have 
been  formed.  As  examples  of  the  means  of 
rapid  extension  from  a  tubercular  focus  in 
the  human  subject,  may  be  mentioned  the 
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distribution  of  caseous  material  containing 
bacilli  by  means  of  the  air-passages  to  other 
parts  of  the  lung,  the  rapid  tubercular 
affection  of  serous  cavities  when  the  bacilli 
gain  an  entrance  to  them,  and  the  general 
tuberculosis  produced  by  the  entrance  of  the 
bacilli  into  the  circulating  blood. 

A  few  words  may  be  said  regarding  the 
action  of  the  bacilh  on  the  tissues,  and  the 
mode  of  formation  of  tubercles.  Careful 
experimental  work  on  this  subject  has  been 
done  by  Baumgarten,  Cornil,  and  others, 
most  of  the  results  of  which  can  be  readily 
followed  on  specimens  from  the  human  sub- 
ject. The  first  change  produced  by  a  local 
growth  of  the  bacilli  is  a  proliferation  of  the 
connective-tissue  cells.  The  cells,  by  the 
irritation  of  the  bacilli  or  their  products, 
multiply  by  karyokinesis,  and  become  '  epi- 
thelioid '  in  character,  whilst  a  little  later 
evidence  of  irritation  is  shown  by  emigration 
of  leucocytes,  which  accumulate  at  the  peri- 
phery. A  little  cellular  nodule  is  thus  pro- 
duced around  the  bacilh.  Soon  an  important 
change  occurs  in  the  centre  of  the  nodule. 
The  cells  become  swollen  and  translucent, 
their  nuclei  lose  the  power  of  staining,  and 
the  cells  show  a  tendency  to  fuse  together. 
This  change,  known  as  '  coagulation  necro- 
sis,' is  soon  followed  by  a  granular  disinte- 
gration, which  often  terminates  in  caseation. 
The  giant-cells,  which  are  specially  seen  in 
chronic  tubercles,  appear  generally  to  be 
formed  by  the  enlargement  of  the  epithelioid 
cells,  though  there  may  be  other  methods  of 
formation.  The  bacilli  therefore  act  in  two 
ways — first,  by  causing  reactionary  changes 
in  the  cells,  evidenced  by  their  proliferation; 
and,  secondly,  by  producing  degeneration  in 
the  cellular  elements.  The  greatly  different 
appearances  of  tubercular  growths  depend 
chiefly  upon  the  rapidity  and  intensity  of  the 
proliferative  and  degenerative  changes. 

Practical  conclusions. — The  facts  estab- 
lished by  the  bacteriological  work  done  on 
this  subject  ought  to  have  important  prac- 
tical results.  That  the  sputum  from  cases 
of  phthisis  contains  numerous  bacilli,  and 
that  in  many  cases  on  its  becoming  dry  the 
bacilli  are  disseminated  in  the  atmosphere 
whilst  still  in  a  living  and  virulent  condition, 
are  facts  beyond  dispute.  They  have  been 
demonstrated  in  the  atmosphere,  and  in  the 
dust  of  apartments  containing  phthisical 
patients,  and  have  been  proved  by  direct 
inoculation  to  be  still  capable  of  producing 
the  disease.  The  danger  arising  from  treat- 
ing phthisical  patients  in  the  same  rooms  or 
Wards  with  other  patients  is  at  once  apparent, 
and  there  are  numerous  actual  examples  of 
infection  in  this  way.  By  the  isolation  of 
cases  of  phthisis  as  far  as  this  is  practicable, 
and  by  the  treatment  of  the  sputum  as  in- 
fective material,  much  more  than  has  as  yet 
been  attempted  might  be  done  to  lessen  the 
spread  of  the  disease. 


10.  Leprosy  (Elephantiasis  G-rseco- 
rum). — Until  within  a  recent  period  this  for- 
midable disease  had  excited  but  little  interest 
in  this  country,  since  its  practical  disappear- 
ance from  our  shores  in  the  middle  ages. 
Yet  its  wide  prevalence  and  serious  results  in 
various  countries  under  the  rule  of  Great 
Britain  might  have  led  to  more  research  as 
to  its  causes  and  cure.  It  will  suffice  here 
to  deal  with  those  aspects  which  most  espe- 
cially relate  to  its  bacteriology. 

The  essential  uniformity  and  identity  of 
leprosy  in  its  various  manifestations  are 
now  generally  admitted ;  and  whether  it  is 
studied  in  the  temperate  or  cold  chmates  in 
Northern  Europe,  as  in  Norway,  Finland,  and 
North  Bussia,  or  in  Newfoundland,  or  in  Italy, 
Spain,  India,  Egypt,  Syria,  or  in  the  islands 
of  the  Pacific,  it  is  found  to  be  the  same  in 
its  morbid  anatomy  and  clinical  features. 

The  old  view  that  it  was  a  highly  contagious 
disease  has  in  more  recent  times  given  place 
to  the  notion  that  it  is  not  contagious.  But 
the  evidence  which  is  accumulating  on  all 
hands  of  its  possible  direct  transmission,  and 
of  the  spread  of  the  disease  in  localities  where 
it  has  been  introduced  (as  into  the  Sandwich 
Islands  in  1865),  confirms  the  older  view, 
which  is  in  accordance  with  the  results  of 
bacteriological  investigation.  It  is  especially 
on  this  account  that  the  study  of  its  relation 
to  micro-organisms  is  of  such  extreme  im- 
portance. 

The  morbid  anatomy  of  leprosy  can  only  be 
touched  upon  so  far  as  is  necessary  to  explain 
what  follows. 

The  various  clinical  forms,  '  tubercular,' 
'  anassthetic,'  and  so  on,  have  a  common 
anatomical  basis.  The  nodular  or  diffused 
thickenings  of  the  skin,  the  ansesthetic  areas, 
the  parchment-like,  shrivelled  skin,  the 
ophthalmia,  the  paralysis  of  nerve-trunks, 
the  atrophy  of  the  cartilages  and  bones,  and 
the  wasting  and  shrivelling  of  the  extremities, 
are  all  the  direct  result  either  of  a  chronic  in- 
flammatory or  prohferative  process  in  which 
granulation-tissue  is  formed  and  subsequently 
cicatrises,  or  of  the  chronic  inflammatory 
changes  in  nerves  and  nerve-trunks. 

Microscopic  study  of  the  morbid  changes 
in  leprosy  before  the  discovery  of  the  bacillus 
leprse  showed  little  to  distinguish  them  from 
other  chronic  inflammatory  changes,  such  as 
those  of  syphilis.  The  affected  parts  show 
diffuse  infiltration  with  granulation-tissue, 
sometimes  taking  a  nodular  form,  whilst  the 
proper  tissue-elements  are  being  atrophied 
and  absorbed.  The  only  special  feature  ob- 
served was  the  presence  of  a  rather  unusual 
number  of  large  cells,  epithelioid  in  type, 
often  with  so-called  vacuolation  and  vesicular 
swelling  of  the  nuclei.  These  cells  differ  from 
the  giant-cells  of  tubercle  in  their  smaller 
size,  absence  of  multiple  nuclei,  and  irregular 
arrangement.  From  their  peculiar  abun- 
dance and  character  they  are  distinguished  as 
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•  lepra  cells.'  Absence  of  casentic.11  was  also 
noted  as  a  character  in  which  the  new- 
growths  of  granulation-tissuo  differed  from 
those  of  tubercle  and  syphilis. 

In  lS7±(Norsk  Magazin  f.  Lcegevidenslcab, 
1S74,  Heft  9;  Virchow's  Archiv.  Band  7(J, 
p.  32)  Dr.  Armauer  Hansen  of  Bergen  dis- 
covered that  the  parts  more  especially  affected 
by  growths  of  leprosy,  and  particularly  those 
in  most  active  development,  contained  large 
numbers  of  bacilli.  Further  researches,  first 
by  Neisser  in  1879,  and  since  by  many  ob- 
servers in  all  parts  of  the  world,  have  estab- 
lished the  constancy  of  their  presence,  and  of 
their  peculiar  characters  and  relations  to  the 
diseased  parts,  and  have  confirmed  the  accu- 
racy of  Hansen's  observations.  As  there 
has  been  much  dispute  as  to  their  exact 
relations  to  the  tissues,  and  as  our  knowledge 
on  many  points  is  yet  very  incomplete,  it 
will  be  well  only  to  state  those  facts  which 
are  best  ascertained,  most   of  which  the 
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F  lO,  85. — Leprosy. — Section  of  skin,  showing  super- 
ficial and  deep  parts  of  the  same  section,  a.  Exu- 
dation on  surface  of  skin,  showing  numerous  red 
blood-corpuscles  and  leucocytes,  together  with 
large  cells.  The  bacilli  are  for  the  most  part  con- 
tained in  these  large  cells,  b.  From  deeper  part 
of  the  same  section,  showing  the  relations  of  the 
bacilli  to  the  cells  and  tissues,    x  850  diam. 

writer  can  confirm  from  his  own  observa- 
tions, and  to  leave  the  disputed  points  for 
further  investigation. 

The  bacillus  lepra,  or  leprosy  bacillus,  as 
seen  in  the  tissues,  very  closely  resembles  the 


tubercle  bacillus.  It  may  be  studied  either 
in  the  juice  expressed  from  one  of  the  nodules 
(especially  those  in  the  skin),  or  in  sections 
prepared  and  stained.  In  the  first  condition 
they  are  motionless  (although  some  have 
stated  that  they  may  have  a  slow  movement, 
this  appears  to  be  an  error).  They  can  be  far 
more  readily  stained  with  ordinary  aniline 
dyes  than  tubercle  bacilli,  and  if  stained  in 
the  same  way  as  tubercle,  they  are  rather 
more  readily  decolorised.  They  stain  well 
with  carbol-fuchsin,  safranin,  or  gentian 
violet.  Puchsin  with  a  contrast  stain  of 
methylene  blue  does  well.  It  has  been  ob- 
served that  some  stains  give  a  most  definite 
appearance  of  bacilli.  Others  show  a  row  of 
spore-like  bodies  (coccothrix),  due  to  the  fact 
that  some  parts  of  the  bacilli  are  much  more 
readily  stained  than  the  rest.' 

The  bacilli  are  usually  straight,  or  very 
slightly  curved,  of  nearly  imiform  thickness, 
rounded  or  slightly  pointed  at  the  ends. 
They  always  show  the  peculiar  beaded  or 
spore-like  character  of  dots  at  fairly  regular 
intervals,  which  have  a  different  refraction, 
and  different  reaction  to  staining  from  the 
rest  of  the  protoplasm.    See  fig.  85. 

The  tenacity  of  life  of  these  bacilli  when 
placed  in  a  suitable  position  is  very  remark- 
able. In  the  numerous  attempts  which  have 
been  made  to  inoculate  leprosy  in  animals,  it 
has  been  found  that  even  where  no  prolifera- 
tion had,  so  far  as  could  be  judged,  taken 
place,  the  bacilli  remained  in  an  apparently 
living  condition  in  the  subcutaneous  tissue 
for  several  weeks  or  months. 

These  organisms  are  generally  found  in 
leprosy  in  large  numbers,  and  have  a  special 
relation  to  the  histological  changes — i.e.  they 
are  present  wherever  the  growth  of  the 
granulation-tissue  is  going  on.  A  consider- 
able amount  of  discussion  has  taken  place 
with  regard  to  the  exact  site  of  the  bacilli 
in  the  tissues ;  but  it  is  now  generally  ad- 
mitted, as  Neisser,  Cornil,  and  Suchard  de- 
scribed, that  they  are  for  the  most  part 
contained  within  the  large  globular  '  lepra - 
cells.'  In  the  leprous  nodules  of  the  skin,  it 
can  be  seen  that  they  are  present  in  large 
numbers  in  the  cells  of  the  infiltration  of  the 
dermis  and  of  the  subcutaneous  tissue,  whilst 
the  epithelium  is  generally  quite  free  from 
them.  So  also  in  the  glandular  structures  of 
the  skin  they  are  generally  absent,  though 
they  may  occasionally  be  present  in  the 
sebaceous  glands,  in  the  hair-sheaths,  &c.  A 
few  may  also  be  found  lying  free  in  the 
lymphatic  spaces.  The  number  of  bacilli 
may  be  enormous,  especially  in  the  nodules 
which  are  chiefly  cellular,  each  cell  in  the  field 
of  the  microscope  sometimes  containing  a  con- 
siderable number  (see  fig.  85).  In  all  the 
parts  affected  by  the  lesions  the  bacilli  are 

1  Seo  Neisser,  Verhandl.  d. Deutsch.  Dermatalng. 
Gescll.  Congress-Burg.  1889,  and  Cent.  f.  Alloem. 
Path.  181)0,  p.  ICC.  * 
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found  to  be  present,  and  to  have  a  similar 
relation  to  the  tissue-elements — in  the  nerves, 
in  the  lymphatic  glands,  in  the  cornea  and 
other  parts  of  the  eye,  and  in  the  viscera 
when  affected.  As  a  rule,  they  are  absent 
from  the  general  circulation,  though  Cornil 
and  Babes  state  that  they  may  be  present 
before  death,  especially  if  there  be  fever. 
"When  ulcers  form  on  the  skin,  bacilli  may  be 
found  in  great  number  in  the  discharge,  and 
the  secretions  of  mucous  surfaces  also  con- 
tain them  when  these  are  similarly  affected. 

Numerous  attempts  have  been  made  to 
cultivate  the  leprosy  bacillus,  but  up  to  the 
present  without  success.  Various  observers 
have  at  different  times  announced  that  they 
have  succeeded  in  obtaining  pure  cultiva- 
tions, but  their  residts  have  not  been  con- 
firmed. That  the  leprosy  bacillus  does  not 
grow  outside  the  body  under  the  same  con- 
ditions as  other  known  bacilli  {e.g.  of  tuber- 
cle) seems  abundantly  proved  by  the  nume- 
rous attempts  at  cultivation.  This,  however, 
on  the  other  hand,  serves  to  mark  it  off  more 
distinctly  as  a  separate  species. 

Nearly  all  the  attempts  to  produce  the 
disease  in  animals  by  inoculation  of  material 
containing  the  bacilli  have  completely  failed. 
An  exception  is,  however,  afforded  by  the 
experiments  of  Melcher  and  Orthmann,  who 
in  one  or  two  instances,  by  inoculation  of 
leprous  material  into  the  anterior  chamber 
of  the  eye  of  rabbits,  produced  an  extensive 
growth  of  nodules  in  the  lungs  and  other 
organs,  which  they  affirmed  contained  leprosy 
bacilli.  Though  some  authorities,  who  have 
seen  the  specimens  (e.g.  Fraenkel),  are  in- 
clined to  believe  that  the  organisms  in  the 
nodides  are  really  leprosy  and  not  tubercle 
bacilli,  subsequent  experimenters  have  en- 
tirely failed  to  obtain  a  similar  result.  In- 
oculation experiments  have  also  been  made 
on  the  human  subject,  in  some  cases  without 
result.  The  most  important,  perhaps,  of 
these  experiments  is  that  by  Arning,  who,  in 
1884,  inoculated  a  criminal  in  the  Sandwich 
Islands  who  had  been  sentenced  to  death. 
Inoculations  were  made  at  several  places,  and 
at  one  a  nodular  swelling  formed,  in  the  juice 
of  which  leprosy  bacilli  were  found  for  more 
than  a  year  afterwards.  Later,  in  1887,  there 
developed  well-marked  tubercular  leprosy. 
The  experiment  is,  however,  somewhat  in- 
validated by  the  fact  that  before  the  inocula- 
tions the  individual  had  been  frequently  in 
contact  with  lepers. 

The  absolute  proof,  therefore,  that  the 
bacillus  of  leprosy  is  the  cause  of  the  disease 
is  stiU  wanting,  owing  to  failure  in  the 
attempts  to  isolate  and  cultivate  it.  Yet,  if 
we  take  the  facts  established  •  regarding  it, 
together  with  those  of  other  diseases  m  which 
bacilli  have  been  proved  to  be  the  causal 
agents,  very  little  doubt  can  remain  on  the 
subject.  The  invariable  presence  of  the 
bacillus  in  large  numbers,  its  special  relation 


to  the  tissue-changes,  and  its  absence  in  all 
other  known  pathological  conditions,  may,  in 
the  meantime,  be  taken  as  practically  con- 
clusive evidence. 

11.  Glanders. — This  disease,  on  account 
of  its  resembling  tubercle  in  many  parti- 
culars, may  be  conveniently  considered  here  ; 
and  although  it  is  of  minor  importance,  on 
account  of  its  comparative  rarity  in  the 
human  subject,  the  bacterial  nature  of  the 
infective  virus  has  been  proved  with  equal 
completeness,  and  its  properties  have  been 
very  fully  investigated.  Only  the  more  im- 
portant facts  can  be  given.  The  bacillus  of 
glanders  (Rotz-bacillus;  Bacille  de  laMorve; 
Bacillus  mallei)  was  discovered  by  Loftier 
and  Schutz  in  1882,  the  announcement  being 
made  shortly  after  Koch's  first  publication 
on  the  tubercle  bacillus.  These  observers 
not  only  demonstrated  the  presence  of  the 
organism  in  the  tissues  in  glanders,  but. 
isolated  it,  and  by  inoculation  produced  the 
disease  in  various  animals.  Babes  claims 
to  have  observed  the  same  organism  at  an 
earlier  date  (his  observations  being  published 
in  1881),  but  he  made  no  cultivations. 

This  bacillus  is  of  smaU  size,  and  is  gene- 
rally described  as  being  rather  shorter  and 
slightly  thicker  than  the  tubercle  bacillus. 
The  rods  are  generally  straight,  with  rounded 
ends,  and  wl^en  stained  often  show  lighter 
or  unstained  spots,  some  of  which  at  least 
are  generally  regarded  as  being  spores ;  and 
Rosenthal  has  succeeded  in  staining  some 
of  them  with  the  carbol-fuchsin  solution.  In 
the  glanders  nodules  the  rods  generally  occur 
singly,  scattered,  or  in  little  groups,  and 
never  form  long  filaments;  they  are  found 
both  within  and  outside  the  cells.  In 
their  behaviour  to  stains  they  present  certain 
peculiarities,  which  make  their  satisfactory 
staining  in  the  tissues  a  matter  of  consider- 
able difficulty.  They  stain  with  watery  solu- 
tions of  methyl  blue,  and  other  agents,  with 
comparative  readiness.though  not  very  deeply 
(better  when  an  alkali  is  added),  but  lose  the 
colour  very  easily  when  treated  with  a  de- 
colorising agent.  They  are  accordingly  de- 
colorised by  Gram's  method.  The  most  suit- 
able stain  is  one  which  does  not  readily  over- 
stain  the  tissues,  so  that  little  decolorisation 
is  necessary.  A  great  many  different  methods 
have  been  given ;  the  following  is  one  which 
Loftier  has  found  to  be  specially  suitable  : 
The  tissues  are  stained  for  five  minutes  in 
alkaline  methyl-blue  solution.  They  are  then 
placed  for  five  seconds  in  a  decolorising  solu- 
tion—namely  .water  10  c.c.to  which  are  added 
two  drops  of  concentrated  solution  of  sul- 
phurous acid,  and  one  drop  of  a  5  per  cent, 
solution  of  oxalic  acid.  They  are  then  de- 
hydrated in  alcohol,  cleared  m  xylol,  and 
mounted  in  Canada  balsam. 

The  glanders  bacillus  grows  with  compara- 
tive readiness  on  nearly  all  the  ordinary 
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media ;  but  a  somewhat  high  temperature  is 
necessary,  35°-89°  C.  being  most  suitable, 
though  growth  still  proceeds  as  low  as  22°  C, 
and  to  a  small  extent  even  lower.  Its  growth 
on  potatoes  has  striking  characteristics,  which 
are  of  aid  in  the  recognition  of  the  organism. 
First  evidence  of  its  growth  on  potatoes  is 
seen  about  two  days  after  inoculation,  and 
it  spreads  on  the  surface,  giving  an  appear- 
ance like  a  layer  of  yellow  honey.  Later,  the 
colour  becomes  deeper,  assuming  a  brownish 
tint,  which  has  been  compared  to  cuprous 
oxide,  and  it -also  becomes  duller  and  more 
opaque  in  appearance.  The  characters  are 
well  seen  about  the  eighth  to  the  tenth  day. 
(One  or  two  other  organisms  give  a  some- 
what similar  appearance,  but  these  are 
readily  distinguished  by  their  morphological 
characters.)  In  stroke-cultivations  on  agar 
a  whitish  line  appears  on  each  side  of  the 
needle-track,  and  spreads  for  a  short  dis- 
tance, assuming  a  yellowish  tint  with  a  moist 
appearance ;  on  blood-serum  it  appears  first 
in  the  form  of  little  transparent  drops  of 
yellowish  tint.  In  gelatine-peptone  it  also 
grows,  but  the  medium  of  course  becomes 
liquefied  at  the  temperature  suitable,  and 
accordingly  the  growth  is  not  characteristic. 
In  inoculating  from  glanders  nodules,  &c, 
potatoes  are  found  to  be  the  most  suitable 
medium  for  starting  the  growth,  and  they 
have  also  the  advantage  of  giving  a  charac- 
teristic appearance. 

The  bacillus  can  be  dried  without  being 
killed,  but  in  the  dry  condition  it  retains  its 
vitality  for  a  much  shorter  period  of  time 
than  the  tubercle  bacillus.  Loffler  found 
that  in  most  cases  the  bacilli  were  dead  after 
being  in  the  dry  state  for  a  week,  though 
sometimes  they  lived  much  longer.  Pure 
cultivations  generally  die  off  after  a  month. 
To  heat  and  chemical  reagents  it  offers  a 
comparatively  low  degree  of  resistance.  It 
is  very  rapidly  killed  by  steam  at  100°  C, 
and  pure  cultures  are  killed  by  an  exposure 
to  55°  C.  for  ten  minutes.  Carbolic  acid  2-5 
per  cent.,  chlorine  water,  and  other  agents, 
are  all  effective  in  a  few  minutes.  Accord- 
ingly, any  of  these  agents  may  be  employed 
for  disinfecting  purposes. 

Loffler  and  Schutz,  after  demonstrating 
this  organism  in  the  tissues,  succeeded  in 
obtaining  pure  cultivations  on  the  serum  of 
the  horse  and  sheep,  and,  after  growing  it 
through  several  generations,  tested  the  effects 
of  inoculations  on  various  animals.  Some 
animals  they  found  to  be  refractory,  whilst 
others  were  very  susceptible.  Amongst  the 
latter  are  field-mice  and  guinea-pigs.  On 
rabbits  the  effects  are  somewhat  uncertain ; 
sometimes  only  a  local  lesion  developing, 
sometimes  a  general  attack  of  glanders  re- 
sulting, with  nodules  in  the  lungs,  Ac.  Cats 
and  young  dogs  are  readily  susceptible  to 
inoculation,  whilst  white  mice  enjoy  immu- 
nity. Field-mice  generally  die  in  about  eight 


days  after  inoculation,  and  show  an  exten- 
sive growth  of  minute  nodules  in  the  liver, 
spleen,  &c.  Inoculation  is  rapidly  fatal  to 
guinea-pigs  also,  and  they  show  all  the  cha- 
racteristic features  of  acute  glanders.  Great 
interest  naturally  attaches  to  its  effects  upon 
horses ;  and  Loffler  and  Schutz,  after  one 
doubtful  experiment,  obtained  satisfactory 
results  with  two  horses.  They  made  several 
injections  at  various  parts  of  the  body,  and 
at  the  seats  of  inoculation  boggy  swellings 
formed  in  a  few  days,  and  later  many  of 
them  broke  down  into  unhealthy-looking 
ulcers.  The  lymphatics  became  swollen  so 
as  to  form  hard  cords,  and  the  glands  became 
enlarged  to  the  size  of  pigeons'  eggs  and  in- 
durated, a  discharge  took  place  from  the 
nostrils,  and  the  animals  had  all  the  symp- 
toms of  an  ordinary  attack  of  glanders.  One 
animal  died,  the  other  with  symptoms  of 
failing  health  was  killed.  On  post-mortem 
examination  both  presented  lesions  charac- 
teristic of  glanders — not  only  ulcers  on 
various  parts  of  the  surface  with  implication 
of  the  lymphatics  in  connexion,  but  also 
deposits  in  the  nasal  mucous  membrane, 
with  irregular  ulcerations,  and  nodules  in 
the  lungs.  Experiments  on  animals  have 
been  repeated  by  a  great  number  of  observers 
with  confirmatory  results.  The  glanders 
bacillus  is  one  which  in  cultivations  shows 
great  variation  in  virulence. 

The  same  bacillus  is  found  in  the  lesions 
when  the  disease  occurs  in  the  human  sub- 
ject, and  cultivations  having  the  same  cha- 
racteristics have  been  made.  Weichselbaum 
at  a  comparatively  early  date  (Wien.  med. 
Woch.  1885)  succeeded  in  obtaining  pure 
cultivations  from  the  pustules  in  a  case  of 
acute  glanders  in  a  woman,  and  by  inocu- 
lations on  various  animals  obtained  similar 
results  to  those  of  Loffler  and  Schutz.  One 
of  the  writers  cultivated  the  bacillus  from  a 
farcy  bud  on  the  arm  in  1880,  but  failed  to 
produce  characteristic  effects  in  animals. 
Unfortunately,  also,  workers  at  this  subject 
have  been  accidentally  inoculated  with  cul- 
tures of  this  bacillus,  with  fatal  results. 

Regarding  the  presence  and  characters 
of  this  organism,  its  manner  of  growth  on 
potatoes,  &c,  and  its  effects  on  animals,  there 
is  practical  unanimity  amongst  all  who  have 
investigated  the  subject.  The  results  of  the 
experiments  of  Bouchard,  Capitan,  and 
Charrin  about  the  same  time  as  those  of 
Loffler  and  Schutz  are  now  generally  re- 
garded as  fallacious.  These  observers  found 
in  the  glanders  nodules,  &c,  organisms  in 
the  form  of  cocci,  often  growing  in  chains, 
which  they  were  able  to  cultivate  through 
Beveral  generations,  and  by  means  of  which 
they  produced  the  disease.  Probably  there 
were  also  glanders  bacilli  present  in  the 
cultivations  in  small  quantities,  and  to  them 
the  results  were  due. 

In  its  mode  of  action  and  in  its  effect  upon 
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the  tissues,  this  organism  presents  a  certain 
resemblance  to  the  tubercle  bacillus.  Its 
growth  may  remain  for  a  long  time  local,  or 
it  may  rapidly  produce  a  general  infection ; 
but  in  all  situations  its  action  on  the  tissues 
is  the  same.  By  its  growth  it  causes  irrita- 
tion, which  produces  cell  proliferation  and 
leucocyte  infiltration,  so  that  a  small  focus 
or  nodule  results,  which  may  enlarge  to 
various  dimensions.  If  at  any  place  the 
bacilli  are  present  in  large  numbers  (e.g. 
after  a  local  inoculation),  the  area  which 
shows  the  reaction  is  correspondingly  large. 
Along  the  lines  of  the  lymphatic  vessels  and 
in  the  lymphatic  glands  a  similar  action 
takes  place,  giving  rise  to  the  well-known 
thickening  and  induration.  The  nodules  in 
glanders,  owing  doubtless  to  the  nature  of  the 
chemical  products  of  the  organism,  have  a 
great  tendency  to  undergo  softening  and  to 
break  down.  Hence  the  formation  of  ulcers 
in  various  parts  which  is  so  important  a  fea- 
ture in  glanders.  The  action  of  the  organism 
is  for  the  most  part  confined  to  the  lym- 
phatic system ;  but  that  it  also  enters  the 
blood,  and  is  thus  distributed,  is  proved  both 
from  the  anatomical  disposition  of  the  lesions 
and  also  by  the  actual  demonstration  of  its 
presence  in,  and  its  cultivation  from,  the 
blood,  though  in  most  cases  this  is  a  matter 
of  great  difficulty.  The  bacilli  are  found  in 
greatest  numbers  in  the  small  nodules  of 
recent  formation.  In  old  nodules,  especially 
when  ulceration  has  taken  place,  their  de- 
tection is  a  matter  of  great  difficulty,  or  may 
be  quite  impossible. 

The  spread  of  the  disease  takes  place  for 
the  most  part  by  direct  inoculation  of 
material  containing  the  bacilli — nasal  secre- 
tion from  a  case  of  glanders,  &c. — on  a  wound 
of  the  skin  or  on  a  mucous  membrane.  In 
horses  and  asses,  at  least,  the  disease  is  prob- 
ably also  transmitted  by  inhalation  of  the 
organisms  suspended  in  the  air.  That  this 
is  not  a  rare  occurrence  is  likely  from  the 
fact  that  the  lungs  may  contain  numerous 
nodules  without  evidence  of  the  disease  in 
any  other  part  of  the  body.  Babes  (Arch, 
d.  Med.  Exper.  1891,  hi.)  found  that  the  dis- 
ease could  readily  be  set  up  in  susceptible 
animals  by  exposing  them  to  an  atmo- 
sphere in  which  cultures  of  the  organism 
had  been  pulverised.  He  also  found  that 
inunction  of  the  skin  with  vaseline  contain- 
ing the  bacilli  might  produce  the  disease, 
their  entrance  being  in  this  case  along  the 
hair-follicles.  As  a  means  of  diagnosis  in 
doubtful  cases  of  the  disease,  as  has  fre- 
quently been  pointed  out,  the  method  of 
inoculation  is  of  much  greater  service  than 
microscopical  examination ;  and  for  this  pur- 
pose guinea-pigs  are  the  most  suitable  of  the 
animals  generally  available.  Strauss  states 
that  after  inocuiating  the  peritoneal  cavity 
of  a  male  guinea-pig  with  glanders  secretion, 
a  swelling  of  the  testicles  rapidly  takes  place, 


and  the  growth  of  small  nodules  can  be 
found  in  the  tunica  vaginalis  as  early  as  two 
days  after  the  inoculation.  Within  recent 
years  a  substance  ('  mallein  ')  has  been  intro- 
duced, which  is  said  to  afford  a  certain  means 
of  diagnosis.  It  was  prepared  by  Kalmmg 
as  a  watery  extract,  and  by  Preusse  as  a 
glycerine  extract,  of  cultures  of  the  glanders 
bacillus.  This  substance  when  injected  in 
certain  doses  is  said  to  produce  a  febrile 
reaction  in  glandered  animals,  but  none  in 
others.    The  method  is  still  under  trial. 

A.  Babes  (Arch,  de  Med.  Ex-per.  July 
1892)  has  isolated  a  substance  which  he 
calls  '  morveine,'  and  which  from  its  chemi- 
cal characters  he  thinks  to  be  of  the  nature 
of  an  enzyme.  He  prepares  it  by  precipi- 
tating filtered  cultures  of  the  bacillus  with 
equal  parts  of  alcohol  and  ether,  and  finds 
it  to  be  exceedingly  powerful  in  its  action, 
and  that  it  causes  a  reaction  especially  in 
glandered  horses.  He  also  states  that  he 
has  been  able  to  produce  by  repeated  small 
injections  of  it  an  immunity  against  glanders, 
and  in  one  case  of  the  disease  he  succeeded 
in  effecting  a  cure.  All  these  statements  still 
require  confirmation. 

12.  Actinomycosis. — See  special  article. 

13.  Rhinoscleroma. — This  disease,  which 
is  characterised  by  a  chronic  induration  and 
thickening  of  the  skin  and  of  the  mucous 
membranes  of  the  nose,  pharynx,  and  other 
adjacent  parts,  has  the  features  of  a  chronic 
inflammatory  process  produced  by  a  specific 
irritant,  and  this  is  probably  a  bacillus.  The 
presence  of  organisms  in  the  affected  tissues 
was  first  observed  by  Frisch  in  1882  (Wien. 
med.  Woch.),  and  his  observations  have  been 
confirmed.  In  fact,  there  is  practical  agree- 
ment amongst  those  who  have  had  an  oppor- 
tunity of  studying  the  disease,  regarding 
the  invariable  presence  of  a  bacillus  with 
definite  characters.  This  organism  is  very 
similar  in  form  to  the  '  pneumococcus '  of 
Friedlander,  occurring  in  the  form  of  short 
rods,  often  several  in  a  row,  which  are  sur- 
rounded by  a  hyaline  capsule.  They  gener- 
ally measure  1-5-3  fi  in  length,  and  about 
•7  /x  in  thickness.  As  described  by  Cornil, 
Alvarez,  Payne,  and  others,  they  are  found, 
often  in  considerable  numbers,  within  the 
large  spherical  cells  which  are  present  in 
large  numbers  in  the  thickened  dermis,  and 
also  lying  free  in  the  connective-tissue  spaces 
and  in  the  dilated  lymphatics.  The  rods  are 
readily  coloured  by  Gram's  method,  and  the 
capsules  may  thereafter  be  stained  red  by 
safranin.  Cultivations  of  the  organism  have 
been  made,  first  by  Paltauf  and  v.  Eisels- 
berg  in  1886,  and  since  then  by  many  others. 
On  peptone-gelatine  the  growth  has  a  remark- 
able similarity  to  Friedlander's  pneumo- 
coccus, being  in  the  form  of  a  rounded  knob 
on  the  surface,  with  a  thin  line  along  the 
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needle-track.  The  only  difference  observed 
is  that  it  is  rather  more  yellowish  in  tint,  and 


more  opaque  in  appearance. 


The  rods  also 


tend  to  be  of  greater  length,  and,  as  already 
stated,  they  differ  in  staining  with  Gram's 
method. 

Organisms  have,  however,  been  found  in 
other"  situations  by  various  observers,  which 
in  their  characters  are  said  to  be  similar  to 
the  bacillus  of  rhinoscleroma,  and  some  of 
them  have  been  cultivated  from  healthy  nasal 
secretion ;  and  it  has  been  held  that  in 
rhinoscleroma  some  of  these  organisms  have 
simply  passed  into  the  tissue  already  diseased. 
Yet  the  invariable  presence  of  the  organism, 
and  its  special  relation  to  the  tissue-changes, 
are  strongly  in  favour  of  its  standing  in 
causal  relationship  to  the  disease. 

Unfortunately,  experiments  on  animals 
are  not  conclusive,  and  different  results  have 
been  obtained  by  different  observers.  Pal- 
tauf  and  v.  Eiselsberg  failed  to  produce  any 
change  like  rhinoscleroma ;  whilst  Pawlowsky, 
by  injections  into  the  anterior  chamber  of  the 
eye,  produced  a  chronic  inflammatory  over- 
growth with  large  epithelioid  cells,  some  of 
which  contained  hyaline  globules  such  as  are 
found  in  rhinoscleroma.  From  what  we 
know  of  other  diseases,  it  is  scarcely  likely 
that  a  true  rhinoscleroma  can  be  produced 
in  animals. 

Bandler  has  found  the  same  organism  in 
a  chronic  inflammatory  thickening  of  the 
vocal  cords — chorditis  vocalis  inferior  hyper- 
trophica — and  has  made  pure  cultivations 
from  the  diseased  tissue ;  and  accordingly 
believes  that  the  affection  is  the  same  as 
rhinoscleroma. 

14.  Syphilis. — Although  many  observa- 
tions had  been  made  on  this  disease,  with  a 
view  to  finding  characteristic  micro-organ- 
isms, and  such  had  been  described  by  various 
observers  at  an  earlier  date,  the  work  which 
is  probably  of  most  importance,  and  which 
has  certainly  attracted  most  attention,  is  that 
of  Lustgarten,  who  in  1884  announced  the 
discovery  of  a  bacillus  with  special  properties. 
He  found  in  the  affected  tissues  thin  bacilli, 
generally  3*5  to  4-5  n  in  length,  often  bent  or 
slightly  irregular,  with  small  swellings  at  the 
extremities,  and  sometimes  showing  two  to 
four  9pores  in  their  interior.  They  occurred 
chiefly  within  the  larger  cells,  especially  at 
the  periphery  of  the  syphilitic  infiltration, 
though  some  were  also  found  lying  free  in 
the  lymphatic  spaces.  He  was  able  to  de- 
monstrate these  organisms  in  all  of  sixteen 
cases  which  he  examined,  using  a  special 
method  as  follows  :  The  sections  were  stained 
for  twenty-four  to  forty-6ight  hours  in  an 
an i line-water  solution  of  gentian  violet;  and 
after  being  washed  in  alcohol,  were  placed 
for  ten  seconds  in  a  1'fi  per  cent,  solution  of 
permanganate  of  potassium.  They  were  then 
treated  with  sulphurous  acid,  which  removes 


the  brown  precipitate  which  has  formed  and 
decolorises  the  sections;  washed  in  water;  de- 
hydrated, and  mounted.  Tubercle  and  leprosy 
bacilli  can  be  coloured  in  the  same  way;  but, 
unlike  these,  the  '  syphilis  bacilli '  are  easily 
decolorised  by  mineral  acids.  Subsequent 
observations  would  appear  to  show  that  these 
organisms  are  not  always  present  in  the 
syphilitic  lesions,  and  several  competent  ob- 
servers have  altogether  failed  to  find  them. 
Moreover,  it  has  been  asserted  that  a  similar 
organism  may  be  normally  present  on  the 
surface  of  the  genital  organs  (the  smegma 
bacillus  of  Alvarez  and  Tafel),  and  that  in 
syphilis  it  enters  the  affected  tissues  second- 
arily. This,  however,  would  not  explain  its 
presence  in  the  lesions  in  the  internal  organs 
in  syphilis.  Since  the  publication  of  Lust- 
garten's  work,  other  organisms,  supposed  to 
be  characteristic,  have  been  described  by 
various  observers  as  being  present  in  the 
tissues,  and  even  in  the  blood,  in  syphilis. 
The  whole  question  is  at  present  in  a  very 
doubtful  state,  and  we  cannot  say  that  any 
particular  organism  is  even  probably  the 
cause  of  the  disease. 

Geoup  IV.  —  Diseases  associated  tvith 
Spirilla. 

15.  Cholera,  Asiatic. — Although  many 
attempts  had  been  made  to  discover  the 
cause  of  cholera,  and  various  fungoid  and 
allied  organisms  had  been  found  in  the  dis- 
charges, and  had  been  supposed  to  be  the 
specific  agent,  none  had  any  sufficient  scien- 
tific support  until  the  discoveries  of  Koch  in 
1884.  But  it  cannot  be  doubted  that  ante- 
cedent observations,  erroneous  though  they 
may  have  been,  paved  the  way  for  the  accept- 
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Flo.  86.— Koch's  '  Comma-Bacillus,'  or  Spirillum 
of  Asiatic  Cholera — From  a  dried  culture ;  stained 
with  fuchsin.  From  the  Berlin  Health  Labora- 
tory,    x  000  diam. 

ance  of  the  view  that  cholera  may  be  due  to 
a  micro-organism. 

It  might  be  well  to  state  at  the  outset  that, 
although  the  observations  of  Koch  may  bo 
regarded  as  practically  beyond  dispute,  and 
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although  the  organism  discovered  by  him 
affords  in  its  reactions  a  striking  explanation 
of  many  of  the  phenomena  of  cholera,  yet 
we  lack  absolute  scientific  proof  of  its  causal 
relation  to  the  disease.  Enough  is  known, 
however,  to  make  its  provisional  inclusion 
justifiable.  Moreover,  Koch's  results  have 
been  confirmed  by  the  vast  majority  of  com- 
petent observers  in  all  parts  of  the  world. 

The  '  comma  bacillus  '  of  Koch,  or  '  Spi- 
rillum cholerse  Asiaticte,'  is  a  very  minute 
organism,  each  cell  being  about  1-5  to  2  /z  in 
length,  and  "5  to  "6  /x  in  thickness,  curved,  in 
varying  degree,  and  therefore  resembling  a 
comma.  Bach  cell  is  flagellated  at  one  or 
both  ends,  commonly  only  at  one  end,  the 
flagella  being  either  single  or  double,  from 
one  to  five  times  the  length  of  the  cell,  and 
not  more  than  -05  in  thickness.  As  in  other 
spirilla,  the  flagella  may  be  present  only  at 
some  periods  of  life ;  and  we  may  find  the 
cells  when  they  are  grown  under  various  con- 
ditions, in  pairs,  S-shaped,  or  in  longer  fila- 
ments of  corkscrew  form,  and  even  as  straight 
rods.  (This  will  be  best  understood  from  a 
comparison  with  the  drawing  of  spirillum 
undula,  fig.  69.) 

The  cells  are  actively  motile,  especially  in 
warm  temperatures.  "When  stained,  the 
individual  cells  may  show  darker  parts  at 
the  ends  or  centre,  suggesting  possible  spore- 
formation.  But  although  much  attention 
has  been  devoted  to  this  question,  no  spores 
have  yet  been  proved  to  exist. 

The  microscopical  characters  are  seen  in 
the  accompanying  figures,  one  of  which  (fig. 
86)  is  drawn  from  a  specimen  stained  with 
fuchsiri,  the  other  (fig.  87)  from  one  stained 
by  Loffler's  method  for  showing  flagella. 
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Pig.  87. — Finkler's  Spirillum  and  Koch's  Cholera 
Spirillum,  both  prepared  in  the  same  manner, 
stained  by  Loffler's  method,  to  show  flagella; 
and  placed  side  by  side  for  comparison. — a.  Fink- 
ler's  Spirillum.  From  a  culture  made  in  the 
Pathological  Laboratory,  Univ.  Edin.  6.  Koch's 
Cholera  Spirillum.  From  a  specimen  from  the 
Berlin  Health  Laboratory,    x  2,000  diam. 

Side  by  side  with  the  latter  is  a  drawing 
from  a  cultivation  of  Finkler's  comma  bacil- 
lus, stained  by  the  same  method.  The  rela- 


tions of  Finkler's  bacillus  or  spirillum  will 
be  subsequently  referred  to. 

To  stain  the  spirillum,  after  drying  the  in- 
testinal contents  on  a  cover-slip,  a  watery 
solution  of  fuchsin  may  be  used,  best  with 
heating  for  about  ten  minutes.  But  Loffler'a 
method  gives  far  better  results,  though  it  is 
much  more  tedious  and  uncertain.  Speci- 
mens stained  in  this  way  usually  appear 
larger  than  when  simply  stained.  For  partial 
staining,  a  very  dilute  solution  of  methyl 
violet  may  be  mixed  with  the  intestinal  con- 
tents on  the  slide. 

Sections  of  the  intestine  may  be  stained 
for  twenty-four  hours  in  fuchsin  or  alkaline 
methylene-blue  solution. 

Growth  and  Cultivation  of  the  Spirillum. 
These  organisms  grow  best  in  alkaline  media, 
and  with  free  access  of  oxygen ;  indeed,  it  is 
said  that  some  of  the  movements  appear  to 
be  actively  directed  to  the  search  for  oxygen 
when  a  '  hanging  drop  '  is  studied.  But  they 
must  be  capable  of  growth  with  a  deficient 
supply  of  free  oxygen,  as  in  the  intestine, 
deriving  it  from  the  blood  and  lymph,  or  from 
compounds  which  contain  it. 

The  presence  of  acids  is  generally  prejudi- 
cial to  their  growth,  yet  they  grow  on  potatoes 
of  which  the  reaction  is  slightly  acid. 

For  active  growth  a  temperature  of  30°  to 
40°  0.  (85°  to  104°  F.)  is  best  suited,  and 
growth  is  arrested  below  15°  C.  or  above 
42°  C.  Growth  also  ceases  in  an  atmosphere 
of  H  or  CO„,  but  revives  on  readmission  of 
oxygen.  A  temperature  of  - 10°  C,  or  vacuum, 
does  not  destroy  the  spirilla;  but  drying  for 
two  to  three  hours,  or  a  temperature  over 
50°  0.,  soon  kills  them.  They  grow  readily 
in  meat-broth,  even  when  exceedingly  dilute, 
in  milk — producing  little  or  no  perceptible 
change  in  it,  on  blood-serum,  nutrient  gela- 
tine or  agar,  and  on  potatoes. 

The  growth  on  nutrient  gelatine  and  on 
potatoes  is  especially  employed  for  diagnostic 
purposes. 

In  gelatine-plate-cultivations,  made  in  tbe 
manner  already  described,  minute  whitish 
points  appear,  and  around  them  the  gelatine 
liquefies,  the  minute  colony,  not  larger  than 
1  mm.  in  diameter,  sinking  into  a  funnel- 
shaped  depression.  By  the  end  of  the  second 
or  third  day  (if  the  plate  is  kept  at  about 
20°  C.)  it  is  covered  with  these  small  funnel- 
or  bubble-shaped  depressions.  The  liquefac- 
tion spreads  peripherally,  and  the  entire  sur- 
face becomes  liquefied,  the  rapidity  of  com-se 
depending  on  the  number  of  points  of  growth. 

The  appearances  on  examining  the  plate 
microscopically  in  the  usual  way,  with  a  low 
power,  are  also  peculiar.  The  individual 
colonies  are  very  irregular  in  shape,  and  as 
they  enlarge  they  appear  highly  granular, 
resembling,  as  Koch  remarked,  a  mass  of 
particles  of  ground  glass,  and  having  a 
peculiar  glistening  appearance,  the  colour 
being  white  or  faintly  yellowish.     As  lique- 
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faction  occurs,  a  clearer  zone,  with  crenated 
edges,  surrounds  the  colony,  and  later  the 
mass  sinks  into  the  funnel-shaped  hollow 
caused  by  the  liquefaction.  At  this  period  a 
faint  roseate  hue  may  sometimes  be  observed 
in  the  colony,  which  is  regarded  as  abso- 
lutely peculiar  to  the  cholera  spirillum,  and 
has  not  been  observed  in  any  other  similar 
growth. 

If  grown  in  such  a  way  that  higher  powers 
can  be  used  for  observation,  each  droplet  is 
found  to  swarm  with  actively  moving  spirilla. 

The  mode  of  growth  in  puncture-cultiva- 
tions in  nutrient  gelatine  is  also  peculiar. 
The  growth  along  the  needle- track  is  most 
active  near  the  surface,  and  as  liquefaction 
occurs  the  colony  grown  at  the  surface  sinks 
into  the  jelly.  The  funnel-shaped  area  of 
liquefaction  enlarges  beneath  the  surface, 
and  thus  acquires  a  bubble-like  appearance. 
Later,  the  liquefaction  advances  more  deeply 
along  the  needle-track,  and  an  elongated 
funnel-  or  finger-shaped  zone  of  liquefaction 
occurs.  This  spreads  until  it  reaches  the  sides 
of  the  tube,  and  from  this  time  spreads  deeper 
in  the  tube.  But  the  process  of  liquefaction 
is  slow,  and  with  jelly  of  sufficient  strength 
(10  to  15  per  cent,  gelatine)  may  take  some 
weeks.  At  the  bottom  of  the  liquefied  area 
are  whitish  masses  of  spirilla,  whilst  at  the 
surface  is  a  scum  or  pellicle  of  them,  mostly 
in  various  stages  of  degeneration. 

The  cultivations  thus  made  are  liable  to 
rapid  degeneration  and  death,  so  that  after 
five  or  six  weeks  it  may  be  difficult  to  make 
secondary  cultivations  from  them. 

On  agar  jelly,  the  surface-growth  is  in 
moist-looking,  whitish  streaks,  which  do  not 
tend  to  spread  much,  and  are  not  specially 
characteristic.  When  older,  the  cultivations 
tend  to  become  of  brownish  colour.  The 
agar  is  not  liquefied.  The  duration  of  fife  in 
agar-cultivations  is  much  greater  than  in 
nutrient  gelatine,  successful  recultivations 
having  been  made  after  some  months. 

On  potatoes,  especially  when  kept  at  a 
temperature  of  20°-30°  C,  the  growth  spreads 
as  a  thin  translucent  layer  of  somewhat 
brownish-yellow  or  greyish-brown  colour,  the 
exact  shade  probably  depending  on  the  dif- 
ferent kinds  of  potato  or  the  temperature  and 
moisture. 

In  broth  the  growth  is  rapid,  and  the 
spirilla  tend  to  accumulate  in  a  scum  upon 
the  surface, some  masses  falling  to  the  bottom, 
leaving  the  greater  part  of  the  broth  clear. 

The  methods  of  cultivation  thus  described 
are  of  practical  importance,  since  the  cha- 
racters presented  by  the  cultures  are,  when 
taken  together,  almost  peculiar  to  the  cholera 
spirillum.  It  is  true  that  some  closely 
allied  forms,  e.g.  Finkler's  spirillum,  which 
has  been  found  in  cases  of  summer  diarrhoea 
in  the  intestinal  evacuations,  and  perhaps 
some  others,  give  reactions  which  are  very 
similar.    Eut  the  liquefaction  of  the  jelly  is 


more  rapid,  and  does  not  in  tubes  assume 
the  same  peculiar  form.  If  the  cultivations 
are  studied  side  by  side,  one  can  easily  see 
these  differences,  but  they  are  not  to  be 
readily  perceived  by  those  who  have  not 
carefully  worked  with  the  true  cholera  spi- 
rillum. As  may  be  seen  from  fig.  87,  the 
differences  in  the  microscopic  characters  of 
the  two  would  not  be  readily  perceptible. 

Hence  the  importance  of  discovering  some 
further  diagnostic  characters.  One  which 
has  been  suggested  is  found  in  the  fact  that, 
if  a  cultivation  in  peptonised  broth  is  treated 
with  dilute  sulphuric  acid,  which  must  be 
absolutely  pure,  a  reddish  violet  or  even 
purple  colour  is  produced.  This  reaction, 
which  is  said  also  to  occur  with  the  so-called 
vibrio-Metchnikoff,  but  not  with  Finkler's 
spirillum,  is  stated  by  Salkowski  to  be  due  to 
the  presence  of  indol.  It  is  therefore  only 
reliable  if  extreme  care  is  taken  to  prevent 
the  formation  of  indol  in  other  ways  by 
reduction,  and  to  use  only  pure  sulphuric 
acid.  And  it  is  best  to  cultivate  in  ex- 
tremely dilute  broth. 

But,  by  the  careful  study  of  the  various 
modes  of  growth  and  reactions,  the  practised 
observer  can  distinguish  with  almost  absolute 
certainty  the  '  comma  bacillus '  of  Koch ;  and 
important  practical  results  in  the  early  de- 
tection of  cases  of  cholera  have  been  attained 
in  this  way. 

The  study  of  this  organism  leaves  no  doubt 
that  it  is  capable,  under  favourable  conditions, 
of  propagating  itself  outside  the  human  body, 
or,  as  some  would  put  it,  that  it  has  a  sapro- 
phytic role  in  nature.  The  favourable  con- 
ditions can  only  be  attained  where  there  are 
a  suitable  temperature  and  site  and  soil  for 
its  continuous  propagation.  Experiment  has 
shown  that  it  can  live  in  pure  water  for  some 
time,  but  that  in  water  containing  organic 
matter  and  other  bacteria  it  is  said  to  flourish 
only  a  short  time,  and  is  then  killed  by  the 
growth  of  the  other  bacteria.  In  what  way 
it  succeeds  in  persisting  in  localities  where 
the  disease  is  endemic,  as  in  the  delta  of  the 
Ganges,  and  along  the  Yang-tze-Kiang  valley, 
is  not  yet  fully  explained.  Some  recent 
observations  throw  doubt  upon  its  absolute 
incapacity  to  withstand  drying,  and  suggest 
also  that,  whilst  it  is  readily  destroyed  by 
drying  when  grown  in  the  intestinal  canal, 
it  has  a  greater  degree  of  vitality  in  condi- 
tions of  free  growth  outside  the  body.  Nor 
can  we  overlook  the  fact  that  many  bacteria, 
which  are  readily  suppressed  by  others  when 
grown  with  them  in  artificial  cultivations,  do 
not  entirely  perish,  but  some  frequently  sur- 
vive, and  may  be  recultivated,  though  with 
difficulty. 

lielations  to  the  disease. — Briefly  stated, 
this  peculiar  bacterium  was  found  by  Koch 
in  the  intestinal  discharges  and  contents  in 
all  cases  of  true  Asiatic  cholera,  reaching  the 
maximum  degree  of  abundance  at  the  height 
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of  the  disease,  and  then  almost  entirely  re- 
placing the  common  bacteria  of  the  intestinal 
canal.  On  the  other  hand,  it  was  not  found 
in  the  excreta  of  healthy  persons,  or  under 
any  other  conditions  than  where  cholera  was 
present,  disappearing  with  the  epidemic. 
This  constant  association  with  the  disease 
has  been  confirmed  by  many  observers  in 
different  parts  of  the  world.  Moreover,  the 
conditions  under  which  cholera  occurs  and 
disappears  correspond  with  what  might  be 
expected  from  our  knowledge  of  the  life- 
history  of  the  spirillum.  For  details  on 
these  points  other  works  must  be  consulted. 

The  organism  is  not  only  found  especially 
in  the  intestine  and  its  contents,  but  is  prac- 
tically limited  to  them,  not  invading  either 
the  blood  or  other  organs.  In  the  intestine 
it  penetrates  into  the  crypts  of  Lieberkiihn, 
and  may  be  found  beneath  the  epithelium, 
but  rarely  makes  its  way  more  deeply.  The 
intestinal  contents,  especially  when  examined 
immediately  after  death  in  rapidly  fatal  cases, 
resemble  cultivations  of  the  spirillum. 

Attempts  to  produce  the  disease  in  lower 
animals  by  inoculating  or  injecting  the 
organism  are  open  to  the  difficulty  that 
cholera  never  affects  the  lower  animals. 
But  since  in  other  diseases  peculiar  to  man 
success  has  been  attained  by  inoculation  of 
the  cultivated  specific  organisms,  this  barrier 
is  not  necessarily  insuperable. 

After  numerous  experiments  by  various 
observers,  many  of  them  of  doubtful  value, 
the  result  has  been  attained  by  Koch  and 
confirmed  by  others,  notably  by  Macleod 
and  Woodhead,  that,  if  the  contents  of  the 
alimentary  canal  in  guinea-pigs  are  rendered 
alkaline,  and  the  peristaltic  movements  par- 
tially arrested  by  means  of  opium  or  in  other 
ways,  the  injection  of  cultivations  of  cholera 
spirillum  into  the  stomach  is  followed 
by  a  condition  closely  resembling  cholera. 
Diarrhoea  is  absent,  but  the  intestines  are 
found  after  death  to  be  distended  with  fluid 
containing  enormous  quantities  of  the  organ- 
ism, and  the  changes  in  the  structure  of  the 
intestine  resemble  those  in  human  cholera. 

An  unintentional  experiment  on  the  human 
subject  is  also  recorded  by  C.  Fraenkel.1  A 
doctor,  working  in  the  'cholera  course'  in 
Koch's  laboratory,  and  in  no  other  way  ex- 
posed to  the  disease,  had  a  severe  attack  of 
typical  cholera,  with  the  usual  presence  of 
the  '  comma  bacillus  '  in  the  stools. 

Mode  of  action  in  the  disease.— We  have 
seen  that  the  spirilla  are  positively  limited  to 
the  intestines  within  the  human  body,  and 
that  they  do  not  even  here  penetrate  more 
deeply  than  just  beneath  the  epithelium. 
Careful  research  has  failed  to  discover  them 
in  the  blood  or  any  of  the  other  organs. 
Their  action  would  therefore  appear  to  be 
entirely  local,  and  to  produce  an  intense  and 
peculiar  irritation  of  the  intestinal  mucous 
i  Orundriss  dor  Baktcrienlcunde,  3rd  edit.  p.  805. 


membrane,  which  constitutes  the  chief  post- 
mortem appearance.  How  far  the  other 
symptoms  of  cholera  are  explained  by  this 
intestinal  lesion,  and  by  the  rapid  with- 
drawal of  water,  has  been  disputed.  That 
they  may  be  due  to  these  alone  is  suggested 
by  the  phenomena  of  some  other  poisons 
which  cause  severe  diarrhoea.  But  it  is  prob- 
able that  there  is  in  addition  some  poison 
produced  in  the  bowel,  which  is  absorbed 
into  the  blood. 

Various  attempts  have  been  made  to  isolate 
this  poison,  but  of  the  numerous  substances 
which  have  been  separated  from  cultivations 
it  is  at  present  uncertain  whether  any  one 
of  them  is  the  special  cholera  toxine  or  tox- 
albumen. 

The  general  facts  as  to  the  spread  of 
cholera,  its  conveyance  mainly  or  solely 
through  the  excreta,  its  rapid  development 
and  spread  by  infected  water  or  milk  supply, 
its  relations  to  temperature,  and  so  on, 
accord  very  closely  with  what  has  been  dis- 
covered with  regard  to  the  '  comma  bacillus.' 
And  whilst  there  are  some  points  which  need 
explanation,  the  researches  of  Koch  may 
safely  be  followed  as  practically  true  for  the 
treatment  of  epidemics,  with  the  sole  excep- 
tion of  a  doubt  whether  drying  is  a  sufficient 
means  of  disinfection. 

Beference  has  been  made  to  Finkler  and 
Prior's  comma  bacillus,  and  to  the  vibrio  of 
Metchnikoff.  These  organisms,  and  some 
others  which  have  been  carefully  studied,  e.g. 
Deneke's  comma  bacillus  and  Emmerich's 
bacillus,  have  in  some  ways  close  resemblances 
to  Koch's  spirillum,  and  much  has  been  said 
and  written  about  them.  It  is  at  present 
questionable  whether  any  of  them  can  be 
regarded  as  the  specific  agents  of  any  disease. 
The  alleged  results  of  their  cultivation  and 
inoculation  in  animals  have  not  been  suffi- 
ciently confirmed  to  make  it  worth  while 
here  to  detail  them.  All  that  may  be  said  is 
that,  whilst  unquestionably  there  are  other 
species  of  spirilla  found  in  nature,  and  even 
in  the  human  body,  which  bear  a  close  resem- 
blance to  the  'cholera  sph-illurn'  of  Koch, 
they  show,  when  carefully  investigated, 
marked  differences  in  their  conditions  of 
life,  mode  of  growth,  and  still  more  in  their 
peculiar  relations  to  disease.  Their  study 
has  tended  to  confirm  the  view  that  Koch's 
organism  has,  amongst  the  closely  allied 
minute  spirilla,  a  peculiar  and  special  relation 
to  cholera.  ' 

Within  recent  years  several  methods  ot 
producing  immunity  against  the  effects  of  the 
cholera  spirillum  have  been  announced.  Of 
these  probably  most  importance  attaches  to 
that  of  Haffkine,  who  states  that  he  has  pro- 
duced immunity  even  against  the  virus  in 
intensified  form.  This  virus  exalti  is  pro- 
duced by  growing  the  organism  in  the  peri- 
toneal cavities  of  a  series  of  guinea-pigs  in 
succession— generally  about  twenty— when 
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it  is  found  that  it  has  acquired  a  greatly 
increased  degree  of  virulence,  and  is  rapidly 
fatal  to  guinea-pigs  if  injected  into  the  blood 
or  alimentary  canal.  Subcutaneous  injection, 
however,  causes  merely  a  local  necrosis ;  but 
if  the  animal  has  previously  been  injected  by 
an  attenuated  form  of  the  virus — the  attenu- 
ated form  being  produced  by  growing  in  a 
current  of  air — the  necrosis  does  not  occur, 
but  merely  a  local  oedema.  (The  entire 
method  of  attenuation  is  merely  an  exact 
repetition  of  the  mode  adopted  by  Pasteur 
in  his  well-known  researches  on  '  fowl- 
cholera,'  a  form  of  septictemia  which  has  no 
relation  to  Asiatic  cholera.)  After  the  animals 
have  been  thus  treated  by  subcutaneous  in- 
jection, first  with  the  attenuated  virus,  and 
then  with  the  virus  exalte,  they  are  found  to 
be  quite  immune  against  the  organism  intro- 
duced in  any  way  whatever.  Haffkine 
inoculated  Hankin  and  several  others  by 
this  method,  and,  so  far  as  the  local  changes 
are  concerned,  produced  the  same  effects  as 
in  guinea-pigs,  i.e.  after  injecting  with  the 
attenuated  virus  he  injected  with  the  intensi- 
fied form,  with  no  further  result  than  a  local 
cedema  and  some  fever.  It  thus  appears  that 
the  human  subject  may  be  inoculated  with 
safety  by  this  method,  and  it  remains  to  be 
seen  whether  any  immunity  is  conferred 
against  the  natural  disease,  and,  if  so,  how 
long  it  lasts.  Of  other  methods  of  conferring 
immunity  which  have  been  described,  space 
does  not  permit  us  to  give  an  account. 

16.  Relapsing  Fever. — At  a  time  when 
practically  nothing  was  known  regarding  the 
part  played  by  bacteria  in  the  causation  of 
disease,  a  spirillum  was  discovered  in  the 
blood  of  patients  suffering  from  relapsing 
fever,  and  found  to  have  a  definite  relation 
to  the  phenomena  of  the  disease.  This  or- 
ganism was  discovered  by  Obermeier  in  1873 
(Centralb.  f.  med.  Wis.  1873,  p.  145),  and  is 
generally  known  as  the  Spirillum  or  Spiro- 
chete Obermeieri.  He  found  it  in  the  blood 
of  patients  suffering  from  this  disease  during 
the  time  of  the  fever,  but  observed  that  it 
began  to  disappear  shortly  before  the  crisis, 
and  that  after  the  crisis  it  was  absent ;  also 
he  failed  to  find  it  in  any  other  condition. 
In  every  respect  his  observations  have  been 
confirmed. 

Description  of  the  organism.— The  spi- 
rillum i3  of  considerable  length,  measuring 
'  1$  to  6  times  the  diameter  of  a  red  blood- 
corpuscle,'  but  ia  exceedingly  thin.  It  shows 
several  regular  somewhat  abrupt  curves,  and 
13  of  uniform  thickness,  except  at  the  ex- 
tremities, where  it  is  pointed.  It  is  possessed 
of  very  active  motility,  having  both  a  wavy 
and  spiral  motion,  and  being  also  capable 
of  rapid  locomotion.  At  the  onset  of  and 
during  the  fever  the  spirilla  may  be  present 
in  the  blood  in  enormous  numbers.  The 
organisms  always  occur  free,  being  never 
EE. 


found  either  within  the  red  corpuscles  or  the 
leucocytes.  In  dried  films  of  blood  they  can 
be  stained  by  any  of  the  simple  stains,  though 
they  do  not  take  the  colour  very  deeply ;  but 
in  sections  of  the  tissues  their  demonstration 
is  a  matter  of  considerable  difficulty,  and  one 
of  the  methods  for  avoiding  decolorisation 
requires  to  be  used,  methyl  blue  being  a  suit- 
able dye.  They  are  decolorised  by  Gram's 
method.  Koch  succeeded  in  staining  in  the 
tissues  with  Bismarck  brown. 

In  blood  outside  the  body  the  spirillum 
has  considerable  vitality,  sometimes  showing 
active  movements  after  several  days.  It  is 
killed  by  a  temperature  of  60°  C,  but  it  can 
be  exposed  to  0°  C.  without  being  killed. 

Relations  to  the  disease. — All  attempts  to 
cultivate  the  organism  outside  the  body  have 
hitherto  failed.  Koch  observed  that  in  cer- 
tain conditions  a  growth  of  the  organism 
in  length  took  place,  but  no  actual  multipli- 
cation. Soon  after  its  discovery,  however, 
Munch,  by  injecting  blood  containing  the 
organism,  produced  the  disease  in  the  human 
subject  (Centralb.  f.  med.  Wis.  1876) ;  and  a 
little  later  Vandyke  Carter  and  Koch  pro- 
duced the  disease  in  apes  by  a  similar  pro- 
cedure. In  such  cases  there  is  an  incubation- 
period  usually  of  three  to  six  days  before 
symptoms  appear.  In  all  cases,  along  with 
the  onset  of  the  fever,  the  spirilla  appear  in 
the  blood  in  enormous  numbers.  As  a  result 
of  these  observations  and  experiments  it  may 
be  considered  as  practically  proved,  even  in 
the  absence  of  pure  cultivations  outside  the 
body,  that  this  organism  is  the  cause  of  the 
disease. 

As  already  mentioned,  the  organisms  dis- 
appear from  the  blood  about  the  time  of  the 
crisis,  and  are  absent  during  the  'interval.' 
Metchnikoff  (Virchow's  Archiv.  1887,  Bd.  1 09, 
p.  175),  by  producing  the  disease  in  apes  and 
killing  them  at  various  stages  of  the  fever, 
found  that  during  the  period  of  defervescence 
the  spirilla  on  disappearing  from  the  blood 
accumulated  in  the  spleen,  and  alleged  that 
they  were  incorporated  within  leucocytes  in 
that  organ.  Within  these  cells  he  observed 
Bpirilla  in  various  stages  of  disintegration. 
This  process  of  '  phagocytosis '  never  occurs, 
according  to  him,  in  the  blood,  and  after  the 
spirilla  have  disappeared  from  the  blood  they 
are  not  present  in  any  other  organ  than  the 
spleen.  Soudakewitch  (Ann.  do  Vlnst.  Past. 
1891)  has  performed  similar  experiments, 
and  obtained  practically  the  same  results. 
It  is,  however,  still  unexplained  why  the  dis- 
appearance of  the  organisms  from  the  blood 
should  start  at  a  particular  time,  and  should 
then  take  place  so  rapidly. 

It  is  not  known  whether  spores  are  formed 
or  not,  nor  where  and  in  what  condition  the 
organism  exists  in  the  body  between  the 
attacks  of  the  fever.  As  to  possible  existence 
and  life-history  outside  the  human  body  we 
are  still  in  ignorance. 
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Geoup  V. — Not  coming  into  any  of  the 
previous  classes. 

17.  Anthrax. — The  Bacillus  anthracis  is 
one  of  the  best  known  and  most  fully  investi- 
gated of  all  pathogenic  bacteria,  and  was  the 
first  to  be  conclusively  proved  to  be  the  cause 
of  a  definite  disease  in  man,  and  in  some  of 
the  lower  animals.    It  was  first  observed  in 
the  blood  of  animals  affected  with  the  dis- 
ease by  Pollender  in  1849,  and  was  after- 
wards the  subject  of  important  investigations 
by  Delafond,  Davaine,  Brauell,  Koch,  and 
later  by  Pasteur.    By  the  experiments  of 
these  workers  its  causal  relation  to  the  dis- 
ease had  been  almost  conclusively  proved, 
but  the  final  proof  was  given  by  Koch  in 
1876.   He  was  the  first  to  succeed  in  obtain- 
ing pure  cultivations  of  the  bacillus  outside 
the  body,  and  was  thus  able  to  test  the 
effects  of  its  inoculation  on  animals  without 
risk  of  fallacy.    Owing  to  its  comparatively 
large  size,  this  organism  has  been  the  subject 
of  much  study,  which  has  yielded  valu- 
able information  on  the  morphology  of  bac- 
teria, the  origin  and  mode  of  formation  of 
spores,  as  well  as  their  vital  properties  and 
powers   of  resistance.     Furthermore,  dis- 
coveries regarding  modification  of  its  viru- 
lence,  and  the  possibility  of  preventive 
inoculation,  have  proved  of  great  value  in 
relation  to  the  whole  subject  of  acquired 
immunity,  and  have  been  of  much  practical 
utility.     It   also   serves   as  an_  excellent 
example  of  a  micro-organism  causing  rapidly 
fatal  results  by  its  multiplication  in  the 
blood  throughout  the  body. 

The  Bacillus  anthracis  (bacteritMe  du  char- 
Ion  ;  Milzbrandbacillus),  as  seen  in  the  blood 
of  an  animal  affected  with  the  disease,  occurs 
in  the  form  of  comparatively  large  rods, 
whose  thickness  is  about  1'5  n,  and  whose 
length  is  generally  about  the  diameter  of  a 


Fig.  88. — Part  oi  the  Spleen  of  a  Guinea-pig  which 
died  of  anthrax,  showing  the  relative  proportion 
of  bacilli  and  leucocytes,  x  100  diam.  Prom 
a  photomicrograph. 

red  corpuscle,  though  both  shorter  and  much 
longer  forms  are  seen.  The  rods  may  be 
present  in  enormous  numbers,  sometimes 
appearing  to  equal  the  red  corpuscles  in 
number.  In  the  blood  and  in  the  spleen  the 
rods  occur  singly,  or  two  or  three  may  be 
joined  end  to  end,  but  long  chains  are  not 
usually  found.    In  the  pleural  exudate  and 


in  similar  fluids,  as  well  as  in  cultivations 
outside  the  body,  the  organism  grows  into 
long  filaments,  which  may  be  shown  to  be 
made  up  of  a  large  number  of  individual 
bacilli.  The  rods  have  slightly  rounded  or 
nearly  square  extremities,  and  their  proto- 
plasm has  a  homogeneous  or  slightly  granular 
appearance,  but  spores  are  not  usually  found 
in  the  bacilli  within  the  living  body.  When 
the  organism  is  grown  outside  the  body  in  a 
suitable  soil,  at  a  sufficiently  high  tempera- 
ture (not  below  18°  C.)  and  in  the  presence 
of  oxygen,  spore-formation  occurs,  which  in 
its  chief  features  agrees  with  what  has  pre- 
viously been  described  under  '  Spore-forma- 
tion.' The  various  appearances  are  well  seen 
in  the  accompanying  woodcut  (fig.  89). 


11  .  M 


Fig.  89— Bacillus  Anthracis  in  a  Blood-vessel  in 
the  Heart  of  a  Cow.    x  950  diam. 

Cultivation,  Sc.— The  anthrax  bacillus  can 
readily  be  cultivated  outside  the  body  on  all 
the  ordinary  media.  It  grows  at  ordinary 
temperatures,  but  much  better  about  85°  C, 
the  limits  of  growth  being  generally  given  at 
12-45°  C.  On  certain  media  its  growth  has 
a  characteristic  appearance. 

In  puncture-cultivations  in  peptone-gela- 
tine the  growth  appears  along  the  needle- 
track  as  a  somewhat  whitish  line  from  which 
fine  lateral  offshoots  spread  out  horizontally 
in  the  medium,  these  also  in  their  turn  giving 
off  lines  of  growth,  so  as  to  produce  an  appear- 
ance which  has  been  compared  to  bunches  of 
fine  bristles.  The  lateral  stems  are  longest 
near  the  surface  of  the  gelatine.  Later, 
liquefaction  begins  at  the  surface  and  spreads 
downwards,  so  that  the  characteristic  fea- 
tures are  lost,  and  the  growth  appears  as  a 
white  flocculent  mass  at  the  junction  of  the 
fluid  and  solid  portions.  In  plate-cultiva- 
tions minute  white  colonies  appear,  which,  on 
reaching  the  surface  of  the  gelatine,  cause  a 
little  area  of  liquefaction  around  them.  If 
these  superficial  colonies  are  examined  with 
a  low-power  lens,  the  periphery  is  found  to 
have  an  appearance  like  masses  of  curly 
locks  of  hair,  the  centre  of  the  colony  being 
denser  and  of  a  slightly  greenish  tint.  The 
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appearance  is  due  to  the  growth  of  the 
organism  in  wavy  bundles  of  long  parallel 
filaments,  which  in  the  centre  of  the  colony 
are  interwoven  and  massed  together.  On 
potatoes  the  growth  is  abundant,  and  appears 
as  a  thick  cream-like  mass,  which  remains 
chiefly  localised  and  has  little  tendency  to 
spread  on  the  surface.  The  growth  on  other 
media  presents  nothing  characteristic.  The 
bacillus  also  flourishes  well  in  broth  and 
other  liquid  media. 

Growth  takes  place  only  in  the  presence 
of  oxygen,  and  best  on  a  neutral  or  slightly 
alkaline  medium.  In  all  conditions  the 
bacilli  are  found  to  be  devoid  of  the  power 
of  independent  movement.  They  can  be 
coloured  readily  by  Gram's  method,  and  by 
the  various  simple  aniline  stains. 

Anthrax  bacilli  in  the  spore-free  condition 
have  comparatively  little  resisting  power  to 
chemical  antiseptics,  &c.  When  dried  they 
are  generally  found  to  be  dead  after  a  few 
days,  and  they  soon  die  in  fluids  in  the  pre- 
sence of  putrefactive  bacteria.  They  are  very 
rapidly  Jailed  by  moist  heat  at  65°  C.,  and  by 
a  1  per  cent,  solution  of  carbolic  acid ;  the 
action  of  the  gastric  juice  is  also  rapidly  fatal 
to  them,  and  they  are  therefore  generally 
killed  in  their  passage  through  the  stomachs 
of  animals.  The  spores,  on  the  other  hand, 
show  a  remarkable  tenacity  of  life,  regarding 
which  some  of  the  chief  facts  have  already 
been  given.  As  is  well  known,  they  can  be  • 
kept  in  the  dry  state  for  an  almost  inde- 
finite period  of  time,  and  still  be  capable  of 
growth  when  placed  in  suitable  conditions. 
Dry  heat  at  140°  C.  must  be  applied  for 
several  hours  in  order  to  kill  the  spores 
with  certainty,  and  they  may  be  placed  in 
a  5  per  cent,  solution  of  carbolic  acid  for  a 
considerable  time  without  being  killed.  Un- 
like the  bacilli  in  the  spore-free  condition, 
they  can  pass  through  the  stomach  un- 
altered, and  thus  reach  the  intestine  in  a 
virulent  condition.  The  facts  stated  with 
regard  to  the  conditions  of  formation  of 
spores,  and  their  powers  of  resistance,  are  of 
the  greatest  importance  in  relation  to  the  life- 
history  of  the  organism,  and  the  mode  of 
spread  of  the  disease. 

Relations  to  the  disease.— When  inocu- 
lated into  susceptible  animals  (such  as  mice, 
rabbits,  guinea-pigs,  &c.)  even  in  the  minutest 
quantities,  this  organism  causes  a  rapidly 
fatal  disease.  The  bacilli  generally  soon  reach 
the  blood,  and  rapidly  multiply,  so  that 
they  may  be  present  in  enormous  numbers ; 
in  the  spleen  also  they  are  very  nume- 
rous in  some  animals,  and  this  organ  in 
most  animals  shows  marked  enlargement. 
Death  generally  takes  place  in  one  or  two 
da73-  The  oth(jr  post-mortem  changes  are 
chiefly  those  of  a  severe  septicemia—  con- 
gestion and  cloudy  swelling  of  organs,  and 
often  small  htemojrhages,  which  are  in  many 
cases  associated  with  plugging  of  the  capil- 


laries with  small  masses  of  the  bacilli.  At 
the  seat  of  inoculation  there  may  be  inflam- 
matory oedema,  with  extravasation  of  blood ; 
or  there  may  be  little  change.  In  sections  of 
the  tissues  the  bacilli  are  found  in  enormous 
numbers  in  the  capillaries  (in  comparatively 
small  numbers  in  the  larger  vessels);  in  fact, 
so  numerous  are  they  in  the  capillaries  of 
the  kidneys,  liver,  intestines,  peritoneum,  and 
lungs,  that  in  stained  specimens  these  may 
appear  as  if  injected  with  a  coloured  material. 
Animals  may  be  infected  by  inhalation  either 
of  the  bacilli  or  their  spores,  the  former 
generally  producing  a  pneumonic  condition, 
whereas  the  latter  may  be  rapidly  absorbed, 
and  produce  a  general  infection  with  com- 
paratively little  local  change.    Infection  by 
the  spores  may  also  take  place  by  the  intes- 
tinal tract,  and  this  is  probably  the  common 
mode  in  the  natural  disease  in  sheep  and 
cattle.  The  modes  of  infection  in  the  human 
subject,  and  the  lesions  produced,  are  de- 
scribed under  Pustule,  Malignant.  Certain 
animals  enjoy  a  natm-al  immunity  against 
the  action  of  the  anthrax  bacillus,  for  ex- 
ample, adult  dogs,  white  rats,  many  birds, 
and  frogs  ;  though  the  susceptibility  may  be 
modified  by  altered  conditions  of  tempera- 
ture. 

In  view  of  the  enormous  numbers  of  bacilli 
which  may  be  present  in  the  blood,  it  was 
formerly  thought  that  their  effects  were  pro- 
duced partly  mechanically,  and  partly  by 
their  using  up  the  oxygen  of  the  blood.  And 
though  they  do  act  in  both  of  these  ways,  it 
is  now  known  that,  in  common  with  other 
pathogenic  bacteria,  the  anthrax  bacilli  pro- 
duce specific  chemical  poisons.  A  so-called 
toxalbumen  was  separated  by  Brieger  and 
Fraenkel,  whilst  Sidney  Martin  has  separ- 
ated albumoses  and  a  poisonous  alkaloid. 
Sidney  Martin  finds  that  the  action  of  the 
bacillus  on  the  proteids  of  the  body  is  very 
similar  to  that  of  the  tryptic  ferment,  an  alka- 
loid being  one  of  the  products  of  the  breaking 
up  of  the  peptones.  This  alkaloid  is  a  local 
irritant,  producing  inflammatory  oedema,  and 
it  also  causes  fever,  whilst  the  albumoses 
produce  coma  in  animals.  He  was  able  to 
separate  these  substances  both  from  anthrax 
cultures,  and  from  the  blood  and  spleen  of 
animals  which  had  died  of  the  disease. 
Hankin  also  isolated  an  albumose  which  was 
fatal  to  guinea-pigs  and  mice  in  very  minute 
doses. 

So  numerous  and  various  are  the  experi- 
ments on  the  subject  of  the  production  of 
artificial  immunity  against  anthrax,  that  only 
one  or  two  of  the  most  important  results  can 
be  stated.  In  the  various  methods  employed 
there  are  two  chief  principles  involved — first, 
that  one  attack  of  the  disease  protects  from 
subsequent  attacks  for  a  considerable  period 
of  time;  and,  secondly,  that  the  virulence 
of  the  organism  may  be  so  modified  by  the 
conditions  of  its  growth,  &o.,  that  when 
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inoculated  it  produces  a  much  milder  form 
of  the  disease,  but  one  which  is  still  capable 
of  producing  immunity  for  a  time.    At  the 
outset,  to  correct  a  common  misconception  on 
this  subject,  it  may  be  definitely  stated  that 
the  earliest  successful  results  were  obtained 
by  English  workers.    Duguid  and  Burdon- 
Sanderson  found  that  if  bovine  animals  were 
directly  inoculated  from  guinea-pigs  suffering 
from  anthrax,  the  disease  produced  was  not 
a  fatal  one.    Greenfield  confirmed  this  dis- 
covery, and  also  found  that  the  bacilli  ob- 
tained from  guinea-pigs  retained  their  pro- 
perties in  cultivations,  and  could  therefore  be 
used  as  a  protective  vaccine  for  cattle.  He 
also  found  that  when  grown  through  succes- 
sive generations  in  aqueous  humour,  their 
virulence  became  greatly  attenuated.  These 
facts  were  published  before  the  work  of  the 
French  observers.     Toussaint  very  shortly 
afterwards  stated  that  if  the  blood  taken  from 
an  affected  animal  and  containing  the  bacilli 
were  exposed  to  a  temperature  of  55°  0.  for  a 
certain  time,  it  acted  as  a  protective  agent 
when  injected  into  animals.    Pasteur  some- 
what later  published  his  method  of  attenua- 
tion and  preventive  inoculation,  regarding 
which  the  foUowing  are  his  chief  statements. 
Anthrax  bacilli  grown  at  42-5°  C.  do  not  form 
spores,  and  after  twenty-four  days  are  so 
modified  that  they  do  not  kill  rabbits  or 
sheep,  though  they  are  still  fatal  to  mice.  A 
cultivation  thus  prepared  is  employed  as  the 
■premier  vaccin.     Cultivations  kept  under 
the  same  conditions  for  twelve  days  have 
their  virulence  less  diminished,  and  constitute 
the  deuxieme  vaccin.  Sheep  inj  ected  with  the 
premier  vaccin,  and  fifteen  days  later  with 
the  deuxieme  vaccin,  enjoy  an  immunity 
against  the  most  virulent  cultures.  Pasteur's 
results  have  been  utilised  in  France  and 
elsewhere  for  the  protection  of  cattle  and 
sheep,  apparently  with  success,  but  great 
care  is  requisite' in  the  preparation  of  the 
vaccine  in  order  to  obtain  safe  and  effective 
inoculation.     The  immunity  produced  in 
this    way  is    not  permanent.  Pasteur's 
method  has  been  criticised  by  Koch  and 
other  German  workers.     These  have  ac- 
knowledged the  efficacy  of  the  method  as  a 
means  of  conferring  immunity,  but  have 
called  in  question  its  applicability  as  a  means 
of  general  vaccination  against  the  disease. 
Other  methods  of  modifying  the  virulence  of 
the  anthrax  bacillus  have  been  discovered ; 
for  example,  Chamberland  and  Eoux  found 
that  this  was  effected  by  adding  a  small 
quantity  of  carbolic  acid  to  the  medium 
(1  to  000),  and  Chauveau  obtained  a  similar 
result  by  growing  it  in  compressed  air. 

Eecently  Hankin  has  found  that  the  albu- 
mose  which  he  has  separated  from  cultures 
of  the  baciUus,  when  injected  in  very  small 
quantities,  is  capable  of  producing  immu- 
nity, even  in  mice,  which  are  the  most  sus- 
ceptible of  the  animals  commonly  used,  in 


the  case  of  anthrax,  therefore,  one  of  the 
poisonous  products  of  the  bacillus  acts  as  the 
protecting  agent  against  subsequent  attacks. 
It  is  also  interesting  to  note  that  he  found 
that  the  bacilli  of  the  premier  vaccin  pro- 
duce much  less  albumose  than  is  found  in 
virulent  cultures,  and  therefore  Pasteur's 
method  would  appear  to  be  a  gradual 
acclimatising  of  the  organism  to  the  albu- 
mose poison.  The  soluble  products  of  a 
micro-organism  had  in  several  instances  been 
proved  to  be  capable  of  conferring  immunity 
against  its  action,  but  this  is  the  first  case  in 
which  a  definite  chemical  substance  posses- 
sing this  property  has  been  isolated.    E.  M. 

18.  Diphtheria. — The  presence  of  bac- 
teria and  other  organisms  of  various  kinds  in 
the  false  membranes  in  diphtheria  has  long 
been  recognised.  Within  a  comparatively 
recent  period  the  most  careful  research  had 
only  established  the  almost  constant  presence 
of  micrococci,  masses  of  which  can  be  readily 
observed,  not  only  in  the  false  membranes, 
but  also  in  the  deeper  tissues,  in  the  swollen 
lymphatic  glands  of  the  neck,  in  the  kid- 
neys, and  sometimes  in  other  organs.  Their 
constancy  and  association  with  the  parts 
most  especially  attacked  by  the  disease  were 
strong  arguments  in  favour  of  their  specific 
relation. 

But  further  research  has   shown  that, 
although  almost    constantly  present,  the 
micrococci  cannot  be  regarded  as  the  peculiar 
and  specific  agent  of  the  diphtheritic  virus, 
but  only  as  associated  with,  and  possibly  con- 
cerned in,  some  of  the  secondary  phenomena. 
The  true  agent  of  diphtheritic  infection  is 
almost  conclusively  proved  to  be  the  diph- 
theria bacillus.    Klebs  had  described  and 
studied  bacilli  of  special  characters  m  the 
false  membranes  in  1875,  but  the  most  com- 
plete description  of  the  bacillus  and  working 
out  of  the  subject  are  due  to  Loffler.  Hence 
the  bacillus  is  commonly  known  as  Loffler' s 
diphtheria  bacillus,  or  less  commonly  as  the 
Klebs-Loffler  bacillus.    Loffler's  original  ob- 
servations (Mitth.  aus  d,  K.  Gesundh.,  1884) 
have  been  in  the  main  confirmed  and  largely 
extended  by  many  subsequent  observers. 
Some  of  them  are  referred  to  below.    Ot  the 
highly  interesting  and  important  observations 
only  a  brief  summary  of  the  best-established 
facts  can  here  be  given.    The  bacillus  is  con- 
stantly present,  not  only  m  epidemic,  but 
also  in  sporadic  diphtheria,  and  m  mem- 
branous croup.    The  proportion  of  cases  in 
which  it  has  been  discovered  microscopically, 
cultivated,  studied  by  inoculation,  Ixc.,  by 
every  observer  who  has  investigated  any 
series  of  cases,  is  so  large  that  the  exceptions 
are  readily  accounted  for  by  accidental  con- 
ditions or  defects  in  method.  _  Speaking 
generally,  its  special  habitat  is  in  the  false 
membranes;  and  it  produces  the  peculiar 
toxic  phenomena  by  means  of  a  poison  wnicn 
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is  there  generated  and  absorbed  into  the 
system. 

At  hrst  the  bacilli  are  found  in  sinall 
numbers  upon  and  in  the  superficial  layers 
of  the  epithelium  of  the  mucous  membrane, 
especially  where  excoriated  ;  and  as  the  false 
membrane  is  formed  they  multiply,  especi- 
ally in  its  older  and  therefore  more  super- 
ficial parts.  (That  the  part  in  which  it  is 
found  may  not  alwa ys  be  actually  the  most 
superficial  is  due  to  the  fact  that  in  some 
positions  layers  of  fibrinous  exudation  may 
be  superposed  at  a  later  period,  though  this 
is  not  the  common  mode  of  occvuTence.  A 
detailed  account  of  the  various  modes  of 
formation  of  the  false  membrane  would  here 
be  out  of  place.)  Where  the  epithelium  has 
been  entirely  detached,  some  bacilli  may  be 
found  penetrating  it,  especially  in  those  parts 
infiltrated  with  serum  or  sero-fibrinous  exu- 
dation. But,  with  rare  exceptions,  they  do 
not  appear  to  penetrate  more  deeply,  or  to 
become  diffused  throughout  the  organism. 

In  those  parts  where  the  diphtheria  bacilli 
are  found  they  may  be  scattered,  or  in  lines 
or  patches,  or,  not  uncommonly,  in  spheroidal 


Fio.  90.— Diphtheria.— a.  Part  of  false  membrane 
from  a  case  of  diphtheria,  containing  both  strepto- 
cocci and  bacilli,  b.  Streptococci ;  c.  Becilli, 
viewed  separately.    X  950  diarn. 


masses,  which  may,  if  the  preparation  is  de- 
fectively stained  or  insufficiently  magnified, 
be  readily  mistaken  for  masses  of  micrococci 
{see  fig.  90), 

The  diphtheria  bacillus  is  minute,  of  very 


variable  length,  the  rods  not  usually  exceed- 
ing G  to  8  n  in  length,  the  individual  elements 
1*5  to  2*5  fx.1  Both  in  the  fresh  condition 
and  in  sections  it  may  be  straight  or  slightly 
curved,  often  somewhat  swollen,  and  showing 
either  at  the  ends  or  centre  of  the  rods  more 
deeply  stained  portions,  the  relations  of 
which  to  spores  will  be  discussed  later. 

More  important  are  the  facts  as  to  the 
cultivation  and  pathogenic  reactions  of  the 
bacillus. 

Cultivation.  —  Loffier  first  succeeded  in. 
obtaining  pure  cultures  of  the  diphtheria 
bacillus  on  a  mixture  of  serum  and  gelati- 
nised meat -infusion.  His  medium  is  com- 
posed of  three  parts  of  calf  or  sheep  blood- 
serum  mixed  with  one  part  of  neutral  gela- 
tinised veal-broth,  to  which  have  been  added 
1  per  cent,  of  peptone,  1  per  cent,  of  grape 
sugar,  and  "5  per  cent.  NaCl.  It  can  also  be 
grown  on  blood-serum  alone,  on  glycerine- 
agar,  and  in  slightly  alkaline  meat-broth 
(veal-broth  to  be  preferred). 

Growth  proceeds  almost  solely  above  a 
temperature  of  20°  C,  and  well  at  37°  C. 
(roughly  speaking,  70°  to  99°  F.)  A  moist 
temperature  of  60°  C.  kills  diphtheria  ba- 
cilli, whether  in  the  cultivations  or  false 
membranes  ;  but  when  dried  they  may  resist 
a  temperature  of  98°  C.  for  nearly  an  hour. 
When  grown  on  Loffier' s  serum  they  form 
greyish-white  colonies,  which  extend  rapidly 
on  the  surface,  and  become  visible  to  the 
naked  eye  in  twenty-four  to  thirty-six  hours. 
It  is  found  that  the  growth  of  the  first  culti- 
vation from  false  membrane  is  slower  than 
that  of  the  subsequent  generations,  probably 
owing  to  the  more  complete  acclimatisation. 

On  agar  the  growth  has  a  brownish  colour, 
and  the  edges  are  more  irregular.  In  broth 
the  bacilli  form  small  whitish  clumps,  which 
fall  to  the  bottom  or  adhere  to  the  sides  of 
the  vessel.  They  can  also  be  readily  grown 
in  milk.  Liquefaction  of  semi- solid  media  is 
never  produced. 

The  diphtheria  bacillus  is  one  which  grows 
best  in  the  presence  of  oxygen,  although  in 
liquids  it  appears  to  be  capable  of  some 
growth  in  the  absence  of  free  oxygen  (;  capa- 
bly anaerobic '). 

The  vitality  of  the  bacilli  appears  to  be 
very  great.  It  has  been  already  mentioned 
that  in  fluids  they  are  readily  killed  by  a 
temperature  of  G0°  C.  But  at  ordinary  tem- 
peratures their  duration  of  life  is  remarkable, 
and  still  more  their  power  of  resistance  to 
drying,  which  is  commonly  soon  fatal  to 
spore-free  bacilli. 

1  In  this  wo  have  an  illustration  of  the  great 
variety  of  statements  by  different  observers,  due  to 
modes  of  preparation  and  examination.  LbfflVr  said 
they  were  about  the  length  of  tubercle  bacilli,  but 
twice  as  thick.  Others  Bay  :  average  0  fx  long,  -10  fx 
diameter;  Ziirniko,  15  to  2-5  fx  long,  -8  fx  broad. 
The  latter  is  npprnxiiiintcly  correct  for  the  fresh 
cultivated  bacilli,  but  in  hardened  and  mounted 
specimens  the  diameter  appears  much  smaller. 
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Serum  cultivations  kept  under  ordinary 
conditions  were  found  by  Eoux  and  Yersin 
to  be  living  and  active  for  five  months  (Ann. 
de  l'Instit.Past.1890),  by  Spronck  (Centr.f. 
allgem.  Path.  April  1,  1890,  p.  217)  for  three 
months.  If  ah  and  light  were  excluded  a 
similar  result  was  observed  after  thirteen 
months  (Eoux  and  Yersin).  Even  in  broth 
the  vitality  may  be  retained  for  three  months 
(Spronck). 

Still  more  remarkable  is  the  result  of  dry- 
ing. Thus,  bacilli  dried  on  threads  have 
been  recultivated  after  four  months  (Eoux 
and  Yersin),  or  even  after  six  months  by 
Spronck  (loc.  cit.),  and  showed  no  diminution 
in  vitality  or  alteration  in  character.  Portions 
of  false  membrane  carefully  dried  and  kept 
in  the  dark  have  been  found  to  contain  living 
and  active  bacilli  after  four  months. 

The  bearing  of  these  facts  on  the  persist- 
ence of  infection  is  of  extreme  importance. 
They  have  also  great  interest  in  relation  to 
the  question  of  the  presence  or  absence  of 
spores  in  diphtheria  bacilli,  and  constitute  a 
strong  argument  against  the  commonly  ac- 
cepted view  that  they  are  devoid  of  spores. 

Modes  of  Staining. — The  bacilli  can  be 
readily  stained  in  the  fresh  condition  either 
in  the  false  membrane  or  in  cultivations. 
Minute  fragments  or  scrapings  are  squeezed 
between  two  cover-slips  in  the  usual  manner, 
and  then  dried.  They  may  then  be  stained 
with  alcoholic  methylene-blue  solution.  They 
can  also  be  stained  with  gentian  violet,  with 
or  without  Gram's  method.  Various  other 
methods  may  also  be  employed,  such  as  dahlia 
and  methyl  green  in  watery  solutions. 

"When  thus  stained,  these  bacilli,  like  many 
others  of  analogous  structure,  show  deeply 
coloured  portions  at  the  ends  or  centre  of 
the  rods,  which  are  by  many  regarded  as 
aggregations  of  protoplasm  which  take  on  a 
deeper  stain,  and  as  having  no  relation  to 
spore-formation,  especially  as  these  so-called 
polar  granules  (PolJcorner)  do  not  stain  with 
the  special  spore-staining  methods.  It  would 
lead  us  too  far  to  discuss  this  subject  fully,  but 
it  appears  to  the  writer  that  this  conclusion 
is  not  warranted,  for  similar  conditions  are 
observed  in  many  other  bacilli  in  which  these 
'granules'  almost  undoubtedly  have  the  re- 
lation of  spores.  The  fact  of  possible  variety 
in  the  character  and  formation  of  spores  ap- 
pears to  have  been  lost  sight  of  by  many 
observers. 

In  addition  to  these  granules,  other  gran- 
ules, highly  refracting  and  sometimes  staining 
deeply,  may  be  seen,  especially  in  old  culti- 
vations, and  the  rods  may  show  bulbous 
swelling  of  the  ends  or  centre.  These  are 
doubtless  degenerative  changes  or  '  involu- 
tion forms.' 

In  hardened  and  preserved  sections  the 
discovery  of  the  bacilli  is  often  a  matter  of 
far  greater  difficulty :  they  may  sometimes 
be  successfully  stained  with   gentian  or 


methyl  violet,  or  with  magenta.  But,  as 
with  most  preserved  specimens,  it  is  found 
that  the  number  of  bacilli  is  apparently  far 
less  than  in  freshly  cut  sections  or  scrapings. 

Virulence  and  mode  of  action  of  diph- 
theria bacilli. — When  cultivated  under  suit- 
able conditions  their  virulence  may  be  main- 
tained through  a  long  series  of  generations 
(150,  Spronck).  But  the  intensity  of  the 
virulence  has  been  found  by  several  careful 
observers  to  be  subject  to  considerable  modi- 
fications, and  to  vary  much  under  conditions 
not  yet  explained.  Some  of  these  variations 
may  be  dependent  on  the  different  modes 
of  cultivation ;  for  example,  when  grown  on 
glycerine-agar  they  appear  to  lose  virulence 
sooner  than  on  serum  or  on  broth.  Some  defi- 
nite observations  indicate  that  this  loss  of 
virulence  may  depend  on  too  long  intervals 
between  the  generations,  and  on  exposure  to 
light  and  to  excess  of  air.  Indeed,  Eoux  and 
Yersin  state  that  if  cultures  made  at  40°  C. 
have  a  stream  of  air  driven  constantly  through 
them  for  several  days,  the  virulence  may  be 
almost  entirely  abolished. 

On  the  other  hand,  it  is  found  that  old 
cultivations  are  highly  toxic — i.e.  when  minute 
doses  are  injected  they  may  produce  the 
serious  or  fatal  results  of  diphtheria,  namely, 
general  blood-poisoning,  paralyses,  or  albu- 
minuria, without  the  production  of  local 
lesions. 

These  facts  are  explained  by  a  remarkable 
series  of  researches,  especially  those  of  Eoux 
and  Yersin,  confirmed  by  others,  which  show 
that  a  poison  is  generated  by  the  growth  of 
the  bacilli,  which  can  be  isolated,  and  to 
which  the  general  symptoms  of  diphtheria 
are  due.  These  researches  are  not  only  of 
great  importance  in  relation  to  diphtheria 
itself,  but  throw  a  most  valuable  light  on  the 
general  history  of  contagious  diseases.  They 
may,  therefore,  be  selected  as  an  illustration 
of  the  mode  of  investigation,  and  of  the  kind 
of  evidence  we  have  upon  this  important 
subject. 

If  a  cultivation  made  in  weakly  alkaline 
broth  is  kept  at  a  regular  temperature,  it  is 
found  after  a  time  to  become  acid,  and  later 
again  alkaline  to  a  greater  degree  than  be- 
fore. At  this  period  it  becomes  more  highly 
toxic— that  is,  smaller  quantities  injected  into 
the  blood  cause  paralysis  or  death.  If  such 
a  cultivation  is  filtered  by  a  Chamberland 
filter,  the  resulting  fluid  which  has  thus  been 
freed  from  the  bacilli  is  found  to  retain  its 
toxic  properties.  The  filtrate  contains  at' 
least  two  separable  proteid  substances,  one 
of  which  has  the  special  toxic  properties, 
and  is  soluble  in  water  but  insoluble  in  alco- 
hol. On  concentrating  the  filtrate  to  one- 
third  of  its  bulk  by  evaporation  in  vacuo  at 
40°  C.  and  pouring  it  into  absolute  alcohol, 
to  which  a  small  quantity  of  acetic  acid  has 
been  added,  a  greyish-white  flaky  precipitate 
occurs,  which  gradually  sinks  to  the  bottom. 
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By  redissolving  in  water,  and  repeated^  pre- 
cipitation in  alcohol,  with  subsequent  filtra- 
tion and  dialysis,  this  substance  may  be  ob- 
tained in  an  almost  pure  condition,  and  may 
be  dried  in  vacuo  at  a  temperature  of  30°  C. 

The  material  thus  separated  is  a  whitish 
amorphous  powder,  readily  soluble  in  water, 
and  easily  decomposed  by  a  temperature 
over  55°  C.  From  its  characters  it  appears 
to  belong  to  the  group  of  organic  substances 
allied  to  ferments,  which  have  been  called 
enzymes.  In  solution  it  dialyses  with  some 
difficulty  through  animal  membranes,  a  fact 
which  may  explain  its  slow  absorption  in 
some  cases.  It  can  be  kept  unaltered  for 
five  months  in  vessels  from  which  light  and 
air  are  excluded,  but  deteriorates  if  air  has 
free  access  to  it. 

The  animals  which  have  been  found  to 
be  especially  susceptible,  both  to  inoculated 
diphtheria  bacilli  aud  to  the  action  of  the 
separated  poison,  are  rabbits,  guinea-pigs, 
and  pigeons;  but  even  dogs  can  be  affected 
by  the  poison.  Mice  and  rats  appear  to  be 
insusceptible. 

When  the  poison  or  its  solution  is  injected 
subcutaneously,  or  into  the  veins,  it  causes, 
if  in  sufficient  dose,  rapid  prostration  and 
death.  If,  however,  the  animal  survives 
long  enough,  paralytic  phenomena  are  ob- 
served, the  parts  usually  first  affected  being 
the  hind  limbs,  followed  later  by  an  irregu- 
larly distributed  general  paralysis,  from  which 
recovery  sometimes,  but  rarely,  occurs.  Albu- 
minuria also  frequently  occurs ;  this  usually 
in  the  case  of  rabbits  begins  about  the  third 
to  the  fifth  day  (Spronck). 

Anatomically  there  are  found  hsemorrhagic 
exudations  in  the  peritoneum;  scattered 
minute  haemorrhages,  acute  nephritis  or 
extensive  degeneration  of  the  renal  epithe- 
lium; and  fatty  degeneration  of  the  liver. 
But  no  false  membrane  is  observed,  either  at 
the  point  of  inoculation  or  on  the  mucous 
membranes. 

Similar  results  may  be  produced  by  injec- 
tions of  the  culture-fluid  itself,  but  the  special 
reactions  of  the  bacilli  may  then  also  occur. 

Amongst  the  more  striking  facts  known 
about  the  diphtheria  poison  is  the  neutralis- 
ing effect  of  acids  upon  it.  If  a  highly  toxic 
alkaline  culture  is  strongly  acidulated  even 
with  lactic  or  acetic  acid,  the  toxic  property 
disappears,  but  on  neutralising  the  fluid  it  re- 
appears. Other  vegetable  acids  also  appear 
to  hinder  the  growth  of  the  bacillus,  sali- 
cylic acid  1  in  2,000,  or  citric  acid  5  per 
cent.,  having  this  property  (d'Espine  and  de 
Marignac). 

From  these  and  other  observations,  the 
important  conclusion  appears  warranted 
that  the  toxic  effects  of  the  diphtheritic 
virus  are  due  to  a  poison  which  is  generated 
by  the  growth  of  the  bacillus;  that  it  is 
formed  locally  in,  and  in  the  vicinity  of, 
the  false  membrane,  and  is  absorbed  thence 


into  the  general  system.  The  absence  of 
the  bacillus  in  the  internal  organs,  a  fact 
confirmed  by  all  observers,  is  thus  of  no 
importance  as  an  argument  against  its  causal 
relation. 

Brieger  and  Fraenkel  have  confirmed  the 
results  of  Roux  and  Yersin  in  great  part, 
but  believe  the  poison  of  diphtheria  not  to  be 
an  enzyme,  but  a  substance  closely  allied  to 
serum-albumen,  and  which  they  call  a  tox- 
albumen. 

Very  important  work  on  this  subject  has 
recently  been  done  by  Sidney  Martin  (Goul- 
stonian  Lectures,  1892) — important  not  only 
on  account  of  the  results  already  obtained 
by  him,  but  also  on  account  of  the  extensive 
field  of  inquiry  thereby  opened  up.  He  has 
separated  from  the  tissues  of  patients  who 
have  died  of  diphtheria  two  kinds  of  chemi- 
cal substances,  namely,  albumoses  (proto-  and 
deutero-),  and  an  organic  acid,  both  of  which 
have  poisonous  properties  of  the  same  nature, 
but  those  of  the  former  are  much  more 
powerful.  When  injected  into  rabbits  in 
certain  doses  certain  symptoms  follow — 
fever,  diarrhoea,  paresis,  and  loss  of  weight. 
The  paresis  generally  begins  in  the  posterior 
limbs,  but  the  rest  of  the  body  becomes  in- 
volved, the  heart  and  the  respiratory  muscles 
also  becoming  affected.  He  finds  that  the 
paralysis  is  due  to  certain  well  -  marked 
changes  in  the  nerves,  affecting  first  the 
myelin  sheath,  which  breaks  up  into  frag- 
ments and  disintegrates ;  the  axis-cylinder 
becomes  thin,  and  may  ultimately  break 
across,  so  that  in  a  motor  nerve  a  degenera- 
tion spreads  along  the  part  beyond.  These 
changes  occur  regularly  in  patches,  and 
affect  sensory  as  well  as  motor  nerves,  whilst 
the  central  nervous  system  is  unaffected. 
Fatty  changes  are  found  in  the  associated 
muscle-fibres,  and  the  heart  also  shows  signs 
of  fatty  degeneration.  The  extract  of  the 
proteids  of  the  diphtheritic  membrane,  pre- 
pared in  the  same  way,  has  the  same  action, 
but  is  much  more  powerful ;  and  he  con- 
siders this  to  be  due  to  the  presence  of  a 
ferment  (enzyme)  in  the  membrane,  which 
when  introduced  into  the  body  is  capable  of 
producing  more  albumoses  with  the  same 
properties.  The  chain  of  events  is  thus  the 
following :  The  bacillus  by  its  growth  in  the 
membrane  produces  a  ferment,  which  by  its 
local  action  produces  albumoses  in  the  mem- 
brane, and  is  also  absorbed  into  the  circulation, 
forming  from  the  proteids  of  the  blood,  espe- 
cially in  the  spleen,  similar  albumoses,  which 
have  certain  definite  poisonous  actions,  the 
most  important  being  on  the  nervous  system. 
He  finds  that  these  products  are  similar, 
both  chemically  and  in  their  physiological 
action,  to  the  substances  produced  by  the 
organism  when  grown  in  meat-broth  with 
alkali-albumen  added. 

As  a  general  result  of  the  experiments  of 
several  observers,  it  has  been  found  that  when 
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the  diphtheria  bacillus  is  introduced  into  the 
fauces  or  trachea  of  an  animal,  it  has  no 
effect  unless  the  mucous  membrane  has  been 
abraded,  but  if  previously  abraded  it  causes 
local  spreading  inflammation  with  the  for- 
mation of  false  membrane.  The  false  mem- 
brane is  soft  and  pultaceous  in  many  cases, 
and  spreads  rapidly.  It  contains  the  bacillus 
in  great  quantity,  and  otherwise  corresponds 
generally  with  the  human  disease.  In  some 
cases,  if  injected  into  the  trachea  by  puncture, 
the  diphtheritic  process  may  start  in  the  small 
wound  made.  Subcutaneous  or  intravenous 
injections  are  without  effect,  unless  the  quan- 
tity of  the  poison  present  is  sufficient  to  be 
harmful,  or  unless  some  local  reaction  occurs 
superficially  at  the  site  of  puncture,  as  the 
bacillus  cannot  grow  in  the  blood  or  viscera. 

Although  there  are  undoubted  gaps  in  our 
knowledge,  the  conclusion  from  the  facts  here 
briefly  summarised  seems  almost  inevitable 
that  the  virus  of  diphtheria  is  the  Klebs- 
Loffler  bacillus.  One  or  two  objections  may 
be  briefly  mentioned.  It  is  alleged  that  a 
bacillus,  indistinguishable  from  the  diphtheria 
bacillus,  is  present  commonly  in  the  secretions 
of  the  mouth  of  healthy  children;  and  in  a 
few  cases  of  sore-throat  of  doubtful  nature  this 
'  pseudo- diphtheritic  bacillus  '  has  also  been 
found.  Attempts  have  been  made  to  estab- 
lish precise  morphological  distinctions  be- 
tween the  '  pseudo-diphtheritic  '  and  the  true 
diphtheria  bacillus,  but  these  distinctions  of 
form  and  mode  of  growth  are  not  highly 
characteristic. 

Roux  and  Yersin,  who  carefully  examined 
the  secretions  of  the  mouth  of  fifty-nine 
healthy  children  in  a  district  remote  from 
diphtheria,  found  these  pseudo -diphtheritic 
bacilli  in  twenty-six  cases  ;  and  they  further 
state  that  cultivations  of  these  differed  hardly 
perceptibly  from  those  of  the  true  diphtheria 
bacilli,  which  had  been  partially  rendered 
innocuous  by  the  air-stream  method  above 
described. 

But  they  found  that  the  virulence  of  the 
diphtheria  bacilli  could  be  restored  if  they 
were  inoculated,  together  with  Fehleisen's 
erysipelas  micrococcus,  into  guinea-pigs,  re- 
gaining entirely  their  original  vigour  after  a 
few  transmissions  from  animal  to  animal. 
No  such  result  has  been  attained  with  the 
pseudo-diphtheritic  bacillus. 

In  reality  there  is  very  little  ground  in  the 
objection  that,  because  a  bacillus  closely  re- 
sembling the  diphtheria  bacillus  is  innocuous, 
the  latter  is  only  a  common  innocuous 
bacillus,  which  has  acquired  accidental  toxic 
properties.  Our  means  of  distinguishing  the 
different  species  are  as  yet  very  imperfect, 
and  the  pseudo-diphtheritic  bacillus  may  be  as 
injurious  to  some  animals  as  the  diphtheritic 
to  others,  the  latter  itself  being  innocuous  to 
mice.  The  essential  specific  distinction  is 
the  poison  it  generates,  and  the  peculiar  effects 
which  it  produces.    Many  of  its  other  charac- 


ters are  common  to  bacteria  which  are  widely 
distributed  in  nature. 

It  may  be  asked  what  part  is  played  by  the 
micrococci  which  are  so  frequently  present, 
in  the  false  membrane,  in  the  tissues  of  the 
throat,  and  in  the  swollen  glands,  and  with 
less  constancy  in  the  other  organs.  It  is 
highly  probable  that  they  aid  in  exciting 
inflammation  and  subsequent  suppuration. 
The  experiments  of  Eoux  and  Yersin  already 
referred  to  will,  if  confirmed,  tend  to  support 
the  suggestion  that  they  may  aid  in  the  pre- 
paration of  a  suitable  nidus  for  the  otherwise 
insufficiently  active  diphtheritic  virus. 

From  the  facts  thus  related  some  practical 
inferences  may  be  drawn.  The  diphtheritic 
virus  has  a  high  degree  of  tenacity  of  life, 
and  can  remain  long  dormant  when  dry. 
Hence  the  great  importance  of  very  thorough 
disinfection  of  all  infected  rooms,  houses, 
fomites,  &c,  and  especially  those  which  may 
have  been  in  contact  with  the  secretions  of 
the  mouth  or  throat.  The  recurrence  of 
diphtheria  in  dwellings  is  readily  explained 
by  the  known  bacteriological  facts. 

The  diphtheria  bacilli  are  found  to  remain 
in  the  oral  secretions  of  patients  for  some 
days  after  apparent  convalescence.  Hence 
all  cases  should  be  kept  isolated,  and  the 
mouth  disinfected,  for  at  least  a  week  or  two 
after  apparent  cure. 

The  fact  that  the  poison  is  secreted  in  and 
around  the  false  membranes  suggests  their 
removal  where  possible,  or  constant  disinfec- 
tion, and  points  to  the  probable  value  of  lactic 
or  acetic  acid  as  local  agents  for  neutralising 
the  poison  ;  though  it  must  be  remembered 
that  this  action  is  only  temporary.  Early 
local  disinfectant  treatment  should  be  adopted 
in  all  suspicious  cases,  especially  during  epi- 
demics, as  the  bacillus  multiplies  with  great 
rapidity  in  the  mouth  and  fauces. 

Prophylactic  inoculation  has  not  been 
found  possible.  Clinical  experience  shows 
that  diphtheria  is  not  one  of  the  diseases 
which  affords  protection  against  a  second 
attack.  Very  recently  it  has  been  alleged 
that  one  of  the  proteid  substances  obtained 
from  cultivations  of  the  bacillus  renders  ani- 
mals insusceptible  after  the  lapse  of  a  certain 
time;  but  further  confirmatory  evidence  as 
to  this  statement  is  required. 

19.  Typhoid  Fever.— Enteric  or  typhoid 
fever  is  one  of  the  diseases  in  which  the  ap- 
parently constant  presence  of  a  bacterium 
possessing  peculiar  characters  in  the  parts 
especially  affected  by  the  disease,  has  led  to 
the  belief  in  its  pathogenic  nature.  The 
organism  is  now  generally  known  as  the 
typhoid  bacillus.  As  yet  we  lack  complete 
experimental  evidence  of  its  causal  con- 
nexion with  the  disease.  But  its  peculiar 
characters,  and  its  definite  association  with 
the  special  lesions  in  the  intestines,  mesenteric 
glands,  and  spleen,  particularly  in  the  earlier 
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stages  of  the  disease,  render  its  provisional 
inclusion  amongst  pathogenic,  bacteria  justifi- 
able. It  is  true  that  the  entrance  of  bacteria 
into  diseased  parts  of  the  intestine  is  easy, 
and  that  the  characters  which  this  bacillus 
presents  may  be  proved  later  to  be  not  dis- 
tinctive ;  but  the  early  and  special  association 
with  the  diseased  parts,  and  the  absence  of 
other  common  bacteria  at  the  same  period, 
add  weight  to  its  claims. 

The  first  definite  discovery  was  announced 
by  Eberth  in  1880  (Virchow's  Arch.  83,  p. 
486) ;  and  the  more  accurate  study  and  cul- 
tivation of  it  by  Gaflky  (Mitth.  a.  d.  K. 
i.Ttsundheitsamte,  ii.)  in  1884.  Their  work 
has  to  a  large  extent  been  subsequently  con- 
firmed by  numerous  observers. 

Site. — The  typhoid  bacillus  is  found  in  the 
swollen  Peyer's  patches  and  solitary  glands 
during  the  early  stages  of  the  fever,  and  also 
in  the  mesenteric  glands,  spleen,  and  liver. 
It  is  usually  in  colonies  or  clusters,  formed 
of  bacilli  closely  massed  together  (but  the 
colonies  widely  scattered),  and  around  them 
there  is  active  proliferation  and  degeneration 
of  the  tissue-elements.  The  bacilli  are 
usually  short,  somewhat  thick,  with  slightly 
rounded  ends,  measuring  about  *4  to  -6  /x 
in  diameter,  and  2  to  6  fi  in  length.  In 
some  situations  their  length  may  be  greater. 
They  frequently  show  spore-like  bodies  at  the 
ends  and  centre,  whose  relations  have  been 
discussed  above  (see  Diphtheria).  They  may 
be  brought  into  view  by  various  aniline 
dyes,  especially  by  methylene  blue,  but  often 
require  special  methods  and  careful  search. 
They  are  usually  decolorised  by  Gram's 


Fio.  91. — Typhoid  Bacilli  in  section  of  a  swollen 
Peyer's  patch.  Showing  the  usual  appearance  in 
stained  sections,    x  950. 


method,  unle«3  the  sections  have  been  pre- 
viously treated  with  corrosive-sublimate  solu- 
tion: even  then  they  may  be  difficult  to 
stain.  As  the  disease  advances,  they  appear 
to  diminish  in  number,  or  are  much  more 
difficult  to  detect.  Their  presence  has  also 
been  demonstrated  in  the  dejecta  of  typhoid 
patients  (Pfeiffer;. 

Gaffky  succeeded  in  cultivating  typhoid 


bacilli  on  nutrient  j  elly.  They  appear  as  some- 
what rounded  colonies  on  the  surface  of  the 
jelly,  which  coalesce  and  spread  upon  the  sur- 
face, forming  a  thin  layer  which  acquires  a 
slightly  brownish  tinge.  They  do  not  liquefy 
the  jelly.  In  puncture -cultivations  growth  ap- 
pears as  a  whitish  fine  along  the  needle-track, 
but  spreads  specially  on  the  surface  as  a  flat 
whitish  layer  with  a  shining  appearance, 
which  may  reach  the  wall  of  the  test-tube. 
From  the  mode  of  growth  they  are  evidently 
highly  aerobic,  but  are  said  also  to  be  capably 


Fig.  92.— Typhoid  Bacilli.— Stained  to  show  cilia, 
x  2,000  diam.  Prom  a  specimen  prepared  in  the 
Berlin  Health  Laboratory. 

anaerobic.  In  fluids  they  grow  freely,  as 
in  broth  or  milk,  causing  but  little  change 
in  the  latter.  Some  growth  occurs  even  in 
water.  They  are  found  to  be  motile  when 
examined  in  fluids,  and  show  a  peculiar 
wavy  or  serpent-like  motion,  which  is  seen 
best  in  the  longer  threads.  When  grown 
upon  potatoes  they  produce  a  delicate  trans- 
parent layer,  which  is  almost  invisible  if  the 
potatoes  have  an  acid  reaction,  slightly  yel- 
lowish or  grey  if  alkaline.  The  surface  be- 
comes covered  in  about  two  days  at  a  warm 
temperature  (38°  C),  in  three  to  four  days  at 
ordinary  temperature.  Longer  filaments  are 
formed  in  cultures  than  in  the  tissues. 

A  recent  discovery  of  considerable  import- 
ance is  that  of  the  peculiar  characters  of 
the  cilia  of  typhoid  bacilli,  seen,  by  means  of 
Loffler's  method,  best  in  young  cultivations 
(six  to  eight  hours)  on  serum.  Each  bacillus 
appears  to  be  surrounded  by  a  hyaline  sheath, 
from  which  a  large  number  of  irregularly 
arranged  cilia  run  outwards  in  all  directions, 
most  being  lateral.  Their  appearanco  is  well 
seen  in  fig.  92.  This  character  was  at  first 
believed  to  be  unique,  but  some  other  bacilli 
have  since  been  found  to  possess  cilia 
arranged  in  the  same  way.  Besides,  we  can- 
not with  our  present  means  determine  the 
constant  presence  of  these  cilia  under  all 
conditions  in  fluids  or  in  sections,  and  their 
value  as  a  diagnostic  aid  would  be  limited 
by  this  fact,  even  if  they  were  peculiar  to 
this  bacillus.     Nor  are  any  of  tho  other 


122 


MICEO-OBGANISMS 


complex  and  delicate  methods  which  have 
been  proposed  of  distinguishing  by  cultivating 
under  different  conditions,  &c,  sufficiently 
certain  to  afford  a  foundation  for  absolute 
diagnosis. 

It  has  also  been  alleged  that  the  typhoid 
bacilli  possess  a  greater  power  of  resistance 
to  heat  than  some  others  which  are  closely 
allied  to  them,  and  that  they  can  develop  in 
the  presence  of  carbolic  acid  in  the  proportion 
of  2  to  1,000.  This  fact,  first  stated  by  Chan- 
temesse  and  Widal  to  be  characteristic, 
has  proved  to  be  common  to  them  with  some 
other  bacilli.  Moreover,  some  observers  have 
failed  to  cultivate  in  this  way  some  bacilli 
which  had  all  the  other  common  characters 
of  typhoid  bacilli  (Martinotti  and  Barbacci). 

Very  numerous  experiments  have  been 
made  by  inoculations  of  cultivations  of  the 
typhoid  bacillus  in  animals.  Injections  have 
been  made  subcutaneously,  into  the  blood, 
into  the  peritoneum,  directly  into  the  duo- 
denum, &c,  but  in  no  case  with  results  which 
are  at  all  conclusive.  Many  animals  die  in 
a  day  or  two  with  symptoms  of  septicsemia, 
sometimes  with  emaciation  and  diarrhoea, 
whilst  swelling  of  the  spleen  and  of  the  lym- 
phoid patches  in  the  intestine  has  been  found 
in  certain  cases  ;  but  similar  conditions  have 
been  produced  by  sterilised  cultures,  and  the 
results  appear  to  be  of  the  nature  of  an 
'intoxication'  rather  than  a  disease  with 
specific  localised  lesions.  Moreover,  similar 
results 'have  been  produced  by  the  injection 
of  the  products  of  other  organisms,  and  there- 
fore they  are  not  characteristic  of  the  typhoid 
bacillus.  A  disease  essentially  similar  in  its 
characters  and  lesions  to  typhoid  has  not 
been,  and  possibly  cannot  be,  produced  m 
the  lower  animals. 

In  the  absence,  therefore,  of  direct  experi- 
mental proof,  our  knowledge  must  be  chiefly 
guided  by  the  presence  of  the  organism  in 
cases  of  typhoid,  its  relations  to  the  spread 
of  the  disease,  &c.  Here,  however,  there 
arises  the  difficulty  of  definitely  distinguish- 
ing this  bacillus  from  others  which  have 
been  found  to  resemble  it  closely.  For  ex- 
ample, Cassedebat  found  in  Marseilles  water 
'  three  pseudo-typhoid '  bacilli,  which  resem- 
bled the  typhoid  bacillus  in  all  the  chief  par- 
ticulars, and  could  only  be  separated  from  it 
by  the  change  produced  by  their  growth  in 
gelatine  coloured  with  aniline  dyes,  by  the 
de°ree  of  turbidity  produced  in  broth,  and 
by3 some  minor  differences  observed  when 
they  were  grown  side  by  side.  Accordingly, 
various  peculiarities  of  the  typhoid  bacillus 
have  been  described  as  an  aid  m  diagnosis, 
such  as  the  growth  in  media  containing  a 
small  quantity  of  carbolic  acid  (Chantemesse 
and  Widal),  the  negative  indol  reaction 
(Kitasato),  the  growth  in  acid  peptone  gela- 
tine coloured  with  gentian  violet  (Uffel- 
mann).  The  method  of  growing  it  m  the 
presence  of  carbolic  acid,  introduced  by  the 


writers  mentioned,  and  since  modified  in 
various  ways,  though  not  sufficient  to  dis- 
tinguish the  typhoid  bacillus  from  all  other 
bacteria,  has  been  found  in  the  hands  of 
many  to  aid  in  its  separation  when  many 
putrefactive  organisms  are  present.  Vincent, 
for  example,  found  that,  by  adding  -7  per 
cent,  of  carbolic  acid  to  the  medium  and  in- 
cubating at  42°  C,  most  organisms  are  killed ; 
and  by  this  method,  followed  by  plate-culti- 
vations, he  succeeded  in  cultivating  the 
typhoid  bacillus  from  the  Seine  water  in 
Paris.  Thoinot,  Loir,  and  others  also  culti- 
vated it  from  the  same  source.  None  of  the 
methods  mentioned  have  yet  been  accepted 
as  giving  results  which  are  quite  character- 
istic of  this  organism,  though  by  taking  all 
the  characters  together  it  may  be  found  pos- 
sible to  separate  it  from  all  other  organisms. 

Statements  regarding  the  discovery  of  the 
bacillus  in  earth,  water,  &c,  must  therefore 
be  received  with  a  certain  degree  of  caution, 
though  the  results  in  some  cases,  ascertained 
with  great  care,  may  be  perfectly  reliable. 
The  bacilli  have  been  found  to  remain 
alive  in  water  for  a  considerable  length  of 
time,  and  cultivations  have  been  made  from 
faces  which  had  been  kept  in  a  sterilised 
tube  for  fifteen  days.  The  facts  known 
therefore  with  regard  to  their  conditions  of 
growth,  &c,  make  it  probable  that  in  sewage- 
water  they  can  live  for  a  considerable  length 
of  time,  and  even  multiply  to  some  extent. 
Gaffky  found  that  at  a  suitable  temperature 
typhoid  bacilli  formed  terminal  spores,  and 
that  the  spore-bearing  bacilli  could  withstand 
drying  for  three  months  at  least.  The  con- 
ditions of  life  and  of  growth  of  the  typhoid 
bacillus  are  such  as  to  make  a  saprophytic 
existence  outside  the  body  very  probable.  _ 

The  large  number  of  cases  of  typhoid  in 
which  the  bacillus  has  been  found,  the  defi- 
nite relations  to  the  lesions,  and  its  vital 
properties,  make  it  very  probable  that  it  is 
causally  related  to  the  disease,  but  complete 
proof  is  still  wanting.  Moreover,  much  work- 
still  remains  to  be  done  in  the  dnection  of 
separating  and  distinguishing  the  members 
of  what  appears  to  be  a  group  of  bacilli, 
closely  allied  to  the  typhoid  bacillus.  Ac- 
cording to  Babes  (and  apparently  Klebs  holds 
a  like  opinion),  considerable  varieties  also 
exist  in  the  precise  characters  of  the  bacilli 
cultivated  from  different  forms  of  typhoid. 

It  does  not  appear  to  the  writer  that  there 
are  as  yet  sufficient  means  of  distinction  of 
typhoid  from  other  bacilli  by  form  of  growth 
or  modes  of  cultivation.  A  study  of  speci- 
mens of  cultures  from  various  laboratories 
has  shown  them  that  the  organisms  winch 
are  being  studied  in  different  places  as 
'typhoid  bacilli,'  whilst  closely  similar  m 
appearance  and  mode  of  growth,  do  not  pre- 
sent the  same  kind  of  ciliation  when  studied 
by  Lomer's  method.  A  revision  of  the  entire 
subject  appears  to  be  necessary,  before  we 
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can  arrive  at  definite  conclusions  as  to  the 
relations  of  the  bacillus  to  the  disease. 

20.  Influenza. — During  the  recent  epi- 
demics of  this  disease  a  vast  amount  of 
bacteriological  work  has  been  done  with  a 
view  to  discovering  the  specific  virus,  and 
a  great  many  micro-organisms  have  been 
isolated  from  the  bronchial  secretion,  blood, 
Ac.  Of  these  the  most  commonly  men- 
tioned are  diplococci,  very  similar  to  the 
'diplococcus  lanceolatus'  of  pneumonia,  as 
described  by  Babes,  Kirchner,  Weichselbaum, 
and  others.  Recent  observations  have,  how- 
ever, shown  that  these  are  probably  not 
peculiar  to  the  disease,  and  that  the  influ- 
enza microbe  is  an  exceedingly  minute  bacil- 
lus with  definite  character.  An  account  of 
this  organism  was  published  simultaneously 
in  January  1892  by  Pfeiffer,  Kitasato,  and 
Canon  (Deutsch.  med.  Woch.),  though  the 
bacillus  may  be  one  of  the  many  organisms 
previously  observed  by  others.  The  two 
first-mentioned  observers  found  it  in  the 
bronchial  secretion,  and  succeeded  in  obtain- 
ing pure  cultivations.  Canon  observed  the 
same  bacillus  in  the  blood  of  influenza 
patients,  especially  during  the  fever,  and 
later  succeeded  in  cultivating  it  from  the 
blood.  The  bacilli  are  exceedingly  thin 
and  relatively  short,  and  are  found  in  the 
sputum  in  enormous  numbers,  occurring 
singly,  in  pairs,  or  in  short  rows.  In  the 
blood  they  are  generally  very  few  in  num- 
ber. (One  of  the  writers  observed  similar 
bacilli  in  the  blood  during  the  high  fever 
in  influenza  in  February  1891.)  They  are 
stained  with  some  difficulty,  a  dilute  Ziehl's 
carbol-fuchsin  solution  or  warm  methyl-blue 
solution  (Loffler's)  being  very  suitable.  On 
glycerine- agar,  growth  appears  as  minute 
colourless  drops,  for  some  time  almost  in- 
visible to  the  naked  eye,  which  generally 
remain  separate,  having  little  tendency  to 
run  together.  Kitasato  examined  the  sputum 
in  a  large  number  of  other  diseases,  and 
never  found  this  organism.  Pfuhl  {Gen- 
tralb.  f.  Brikter.  1892,  i.  p.  397)  has  found 
the  same  organism  in  the  sputum  in  influ- 
enza, and  obtained  pure  cultivations  from 
nine  cases,  but  has  found  it  only  excep- 
tionally in  the  blood.  It  is  the  opinion  of 
some  that  the  common  site  of  the  organ-  j 
ism  is  the  mucous  membrane  of  the  respi-  ' 
ratory  passages,  and  that  it  enters  the  blood 
only  at  certain  stages. 

Much  more  extensive  observations  are 
necessary,  and  a  full  account  of  the  action 
<*{  the  bacillus  on  animals  is  still  wanting.  ] 
It  is,  however,  evident  from  what  we  now  | 
know  of  this  affection,  that  if  a  bacillus  with 
peculiar  characters  can  be  cultivated  both 
from  the  bronchial  secretion  and  from  the 
blood  in  influenza,  there  is  a  very  strong 
probability  that  it  is  causally  related  to  the 
disease. 


Group  VI. — Other  Diseases  in  which  a 
Bacterial  Virus  has  been  assumed  or  alleged, 
but  is  at  present  doubtful. 

21.  Other  Diseases. — In  addition  to  the 
above  diseases,  whose  relation  to  micro- 
organisms has  been  more  or  less  satisfactorily 
established,  there  are  a  number  of  others 
which,  from  their  analogous  characters,  we 
should  expect  to  be  due  to  a  somewhat  simi- 
lar cause.  Such  are,  for  example,  scarlet 
fever,  measles,  yellow  fever,  &c.  From  time 
to  time  discoveries  have  been  announced  of 
bacteria  as  the  specific  agents,  but  as  yet  it 
cannot  be  said  that  any  sufficient  proof  has 
been  given  of  their  causal  relation.  With 
regard  to  yellow  fever,  specific  micro-organ- 
isms are  asserted  to  have  been  found  by 
various  observers,  and  even  a  method  of 
preventive  inoculation  has  been  announced ; 
out  since  the  work  has  not  yet  been  accepted 
as  possessing  scientific  accuracy,  it  appears 
unnecessary  to  give  details.  In  dysentery, 
also,  various  organisms  have  been  discovered, 
and  some  observers  are  in  favour  of  the  view 
that  dysentery  is  not  due  to  a  bacterium  but 
to  the  amoeba  coli,  which  has  been  found 
in  the  intestine,  and  also  in  the  secondary 
abscesses  in  the  liver  in  this  disease.  But 
whether  its  presence  is  only  accidental,  or 
has  any  causal  relation,  is  yet  uncertain. 

Malarial  Fever. — An  article  of  this 
kind  would  be  incomplete  if  no  reference 
were  made  to  the  discoveries  of  organisms 
in  the  blood  in  malarial  fevers,  which  are  now 
accepted  by  nearly  all  competent  authori- 
ties as  causally  related  to  the  disease. 

The  early  observations  of  Tommasi-Crudeli 
and  Klebs,  on  the  presence  of  a  characteristic 
bacillus  in  malaria,  have  not  been  confirmed, 
and  there  is  now  a  general  consensus  of 
opinion  that  the  specific  organisms  present 
are  not  bacteria,  but  belong  to  the  group  of 
protozoa.  These  organisms  were  discovered 
by  Laveran  in  Algeria,  and  described  in 
November  1880,  and  his  observations  have 
been  substantially  confirmed  by  numerous 
observers  in  various  parts  of  the  world — by 
Marchiafava,  Celli,  and  -Golgi  in  Italy ;  by 
Osier,  Councilman,  and  James  in  America; 
by  Vandyke  Carter  in  India ;  and  by  many 
others.  Some  of  these,  notably  Marchiafava 
and  Celli,  made  the  discovery  independently, 
although  at  a  later  date  than  Laveran. 

The  organisms  occur  in  several  forms,  in 
the  numerous  descriptions  of  which  there  is 
considerable  uniformity,  though  the  appear- 
ances have  been  variously  interpreted.  La- 
veran arranges  them  into  four  classes,  as 
follows  : — 

(1)  Spherical  bodies,  which  measure  from 
1  to  9  fi  in  diameter,  and  occur  within  the 
red  corpuscles,  and  also  free  in  the  serum. 
They  are  small  masses  of  hyaline  protoplasm, 
and  possess  active   amoeboid  movements, 
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which  can  be  studied  by  means  of  a  warm 
stage.  With  the  exception  of  the  smallest, 
they  contain  dark  pigment-grannies,  which 
are  evidently  formed  from  the  haemo- 
globin, which  is  destroj'ed  as  they  grow 
within  the  red  corpuscles,  the  largest  of  the 
bodies,  as  a  rule,  containing  most  pigment. 
As  many  as  four  may  be  found  within  a  red 
corpuscle,  though  they  generally  occur  singly. 
The  spherical  bodies  are  those  most  com- 
monly seen. 

(2)  Flagella  and  flagellated  organisms. — ■ 
The  flagella  appear  to  form  by  an  outgrowth 
from  certain  of  the  larger  spherical  bodies, 
which  have  become  free,  and  there  may 
be  one  to  four  flagella  attached  to  one 
organism.  They  have  a  very  rapid  lashing 
movement,  which  is  best  seen  when  be- 
coming slow  owing  to  cold  or  coagulation. 
The  length  of  the  flagella  measures  three  to 
four  times  the  diameter  of  a  red  corpuscle, 
and  they  are  of  extreme  tenuity.  They  may 
become  detached,  and  then  possess  an  in- 
dependent movement  of  their  own  in  the 
serum.  The  flagellated  organisms  are  fre- 
quently observed,  but  less  often  than  the 
spherical  bodies. 

(3)  Crescentic  bodies. — These  are  found 
free  in  the  serum,  are  non-amceboid,  and 
measure  8-9  fi  in  length.  They  are  generally 
crescenticin  shape,  sometimessausage-shaped, 
and  a  fine  curved  line  is  occasionally  seen 
joining  the  extremities,  which  has  been  re- 
garded by  some  as  indicating  the  remains  of 
a  red  corpuscle,  whose  haemoglobin  has  been 
absorbed  by  the  parasite.  They  are  colourless 
and  transparent,  and  generally  show  a  small 
collection  of  dark  pigment  about  their  middle. 
Some  of  them  afterwards  become  round  or 
oval.  They  are  most  commonly  found  in 
malarial  cachexia  (Laveran),  or  in  the  irre- 
gular types  of  fever  (Golgi  and  others). 

(4)  Rosette-shaped  or  segmented  bodies. — 
These  are  somewhat  spherical  bodies,  gene- 
rally a  little  larger  than  a  red  corpuscle, 
presentinga  central  mass  of  pigment-granules, 
sometimes  surrounded  by  a  hyaline  enve- 
lope. From  the  centre  radiating  lines  pass 
to  the  periphery,  indicating  a  regular  seg- 
mentation of  the  protoplasm,  and  they  appear 
to  split  into  smaller  ovoid  or  elongated 
bodies.  This  form  is  rarer  than  the  others, 
and  is  seen  especially  in  the  quartan  type. 
They  are  generally  regarded  as  formed  by  a 
segmentation  of  the  intra -cellular  spherical 
bodies. 

Methods  of  examination.  —  All  these 
varieties  are  best  studied  in  the  fresh  blood 
on  a  warm  stage.  Dried  films  of  the  blood, 
after  being  fixed  by  heating,  may  be  stained 
for  thirty  seconds  in  a  saturated  watery  solu- 
tion of  methyl  blue,  and  then  washed  in 
water.  They  may  be  mounted  dry,  or  in 
Canada  balsam.  These  preparations  show 
all  the  forms  except  the  flagella. 

Eegarding  the  relations  of  these  different 


forms  to  one  another,  there  has  been,  and 
still  is,  much  dispute.    That  the  spherical 
bodies  gradually  enlarge  within  the  red 
corpuscles,  destroying  the  haamoglobin,  and 
may  afterwards  undergo  segmentation,  pro- 
ducing in  some  cases  the  rosette-shaped 
bodies,  all  observers  are  practically  agreed. 
According  to  Golgi,  Celli,  and  other  Italian 
observers,  the  crescents  and  flagellated  organ- 
isms represent  sterile  vegetation  forms,  which 
have  become  free  before  segmentation  has 
occurred,  and  are  incapable  of  further  de- 
velopment ;  whereas  Laveran  considers  the 
flagellated  body,  at  least,  to  represent  the 
stage  of  full  development,  which  is  extra- 
cellular.   Laveran  also  considers  that  all  the 
different  forms  are  merely  stages  of  the  same 
organism,  and  that,  although  some  of  these 
are  more  commonly  present  in  certain  varie- 
ties of  fever,  yet  they  are  not  strictly  related 
to  the  clinical  types,  e.g.  though  the  rosettes 
are  most  commonly  found  in  the  quartan 
type,  they  are  not  peculiar  to  it.    Most  of 
the  Italian  observers,  on  the  other  hand,  hold 
that  there  are  distinct  kinds  of  parasite,  cor- 
responding to  the  types  of  malarial  fever, 
some  considering  that  there  are  three  varie- 
ties of  parasite,  others  that  there  are  only 
two.    They  consider  that  the  different  varie- 
ties of  parasite  have  different  periods,  during 
which  they  pass  through  the  whole  cycle  of 
their  development,  and  that  these  periods 
determine  the  type  of  the  fever.    This  view 
of  distinct  varieties  of  parasites,  however,  as 
Laveran  points  out,  is  not  fully  supported  by 
the  appearances  found  in  the  blood,  and  is 
difficult  to  harmonise  with  clinical  facts. 

The  evidence  that  these  organisms  are 
causally  related  to  the  disease  may  be  briefly 
summed  up  thus.  Their  presence  in  the 
blood  in  malarial  fever  has  been  observed  in 
widely  distant  parts  of  the  world,  and  practi- 
cally all  are  agreed  regarding  the  microscopic 
appearances ;  and  they  have  been  found  in 
the  human  subject  in  no  other  conditions. 
They  are  present  in  the  blood  during  the 
paroxysms  of  fever,  and  almost  completely 
disappear  when  the  fever  subsides.  They 
also  disappear  from  the  blood  under  the  in- 
fluence of  quinine,  an  exception  being  formed 
by  the  crescents,  which  may  persist  for  some 
time.  They  account  for  the  destruction  of 
red  corpuscles  with  consequent  antenlia,  and 
also  for  the  pigmentation  consequent  on  what 
was  formerly  called  melansemia,  the  pigment- 
granules  being  taken  up  chiefly  by  leucocytes, 
and  deposited  in  various  parts  of  the  body. 
And,  lastly,  although  cultivations  of  the 
organisms  outside  the  body  have  not  been 
obtained,  inoculation  with  blood  containing 
them  has  reproduced  the  disease  in  man, 
with  their  multiplication  in  the  blood  (Celli 
and  others),  and  it  is  also  stated  that  a 
similar  result  has  been  obtained  in  apes.  It 
is  still  quite  unknown  where  and  in  what 
form  they  exist  outside  the  human  body,  how 
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they  gain  entrance  into  the  body,  and  by 
what  means  they  produce  the  fever. 

It  is  also  interesting  to  note  that  a  some- 
what similar,  though  quite  distinct,  variety 
of  organism  has  been  found  in  the  blood  of 
birds,  in  which  they  cause  a  certain  disease. 
Here,  again,  they  are  situated  within  the  red 
corpuscles,  the  haemoglobin  of  which  they 
destroy.  Papers  on  this  subject  have  been 
published  by  Danilewsky  and  others,  and 
the  work  which  is  being  done  is  certain  to 
throw  light  on  many  points  which  are  yet 
obscure  in  connexion  with  malaria. 

W.  S.  Greenfield. 

Robert  Muir. 

MICROSCOPE  in  MEDICINE. — 

It  must  at  the  outset  be  recognised  that 
the  microscope  is  but  an  aid  to  one  of  our 
senses.  It  merely  extends  our  means  of 
observation,  of  seeing  what  is.  The  range 
of  our  vision  being  limited,  this  optical 
arrangement  permits  a  wider  field,  a  greater 
depth  of  perception.  Of  itself  the  microscope 
allows  the  hitherto  hidden,  only  because  too 
minute,  to  be  seen,  whilst  it  discloses  nothing 
that  does  not  already  exist ;  it  renders,  in 
short,  the  eye  for  the  time  being  and  in  one 
direction  more  perfect. 

The  formation  of  a  diagnosis,  which  may 
be  regarded  as  the  first  aim  of  practical 
medicine,  is  the  result  of  a  judgment  founded 
upon  observation  of  the  case,  guided  by  ex- 
perience and  with  due  regard  to  external 
circumstances.  Any  agent  that  extends  the 
means  of  observation,  or  renders  such  more 
accurate,  is  obviously  a  great  gain ;  and  on 
this  ground  the  microscope  ranks  with  the 
stethoscope,  the  thermometer,  the  ophthal- 
moscope, and  the  probe,  which  permit  a 
wider  application  of  the  senses  of  hearing, 
sight,  and  touch.  But  whilst  perhaps  it  may 
be  conceded  that  the  microscope  for  daily 
practice  is  not  of  such  necessity  as  either  of 
those  instruments,  it  has  a  further  and  greater 
claim  on  the  consideration  of  the  medical 
man,  for  what  it  has  done  and  is  doing  in 
laying  the  foundation  of  the  science  on  which 
his  practice  depends. 

That  which  characterises  the  theories  of 
pathology  at  the  present  day,  and  which 
markedly  distinguishes  them  from  any  and 
all  hitherto  taught,  is  the  recognition  of  the 
association  and  dependence  of  function  upon 
structure,  with  the  subsequent  corollary  that 
disease  is  but  altered  function  due  to  altered 
structure.  Whilst  the  knowledge  of  the 
structure  of  the  body — anatomy — was,  pre- 
vious to  the  present  century,  of  the  coarsest 
character,  the  theories  of  disease  were  limited 
only  by  fancy  and  empiricism.  But  as  the 
great  truth  which  established  the  connexion 
of  physiology,  and  hence  of  pathology,  with 
anatomy  came  more  and  more  to  be  recog- 
nised, the  principles  of  morbid  action,  the 
explanation  of  symptoms,  and  the  suggestion 


of  rational  treatment  followed  on  truly 
scientific  grounds.  It  was  in  establishing, 
and  is  now  in  maintaining  and  following  this 
truth,  that  the  microscope  ranks  highest 
among  our  instruments  of  research. 

The  Instrument. — In  face  of  the  many 
and  excellent  instruments  that  are  offered, 
it  would  be  invidious  to  recommend  any 
particular  one;  but  the  following  remarks 
are  intended  to  be  a  guide  as  to  the  kind  of 
microscope  that  is  sufficient  for  the  ordinary 
requirements  of  the  practitioner,  it  being 
assumed  that  the  optical  principles  of  a 
compound  microscope  are  understood,  and 
that  its  various  parts  are  known  by  name, 
and  that  the  workmanship  of  the  instrument 
shall  be  of  the  best.  The  ordinary  work  of 
a  microscope  may  be  said  to  consist  of  ex- 
amining various  secretions,  histological  speci- 
mens, &c,  for  which  powers  not  greater  than 
one-quarter  to  one-sixth  inch  are  required. 
But  for  certain  kinds  of  work  (as  the 
examination  of  micro-organisms)  much  higher 
powers  are  necessary,  and  the  employment 
of  these  demands  corresponding  changes  in 
the  stand  and  its  accessories. 

Of  a  microscope-stand,  one  of  its  principal 
merits  should  be  steadiness,  a  quality  derived 
from  its  shape  and  not  from  factitious  weight- 
ing. The  tube  should  be  movable  quickly  up 
and  down  by  a  '  coarse  '  adjustment  and 
slowly  by  a  '  fine  '  adjustment.  The  import- 
ance of  the  latter  can  hardly  be  overrated, 
for  in  one  sense  a  microscope-stand  may  be 
expressed  as  a  fine  adjustment.  The  tube 
should  be  capable  of  being  inclined  and  of  re- 
maining steady  in  any  position  between  the 
perpendicular  and  horizontal,  the  latter  posi- 
tion being  reqiured  for  drawing  with  the 
camera  lucida  and  for  photographic  purposes. 
The  tube  should  be  fitted  with  a  nose-piece, 
an  apparatus  for  carrying  two  to  four  objec- 
tives which  are  made  to  focus  at  the  same 
level  by  means  of  '  adapters.' 

Every  microscope  should  possess  a  '  sub- 
stage  condensor,'  fitted  so  that  it  may  be 
focussed  by  a  rackwork  and  accurately  cen- 
tred. The  best  form  is  the  '  Abbe '  achro- 
matic condensor,  and  the  amount  of  light 
may  be  conveniently  regulated  by  an  '  iris ' 
diaphragm  ;  but  this  may  also  be  effected  by 
means  of  a  '  turnout '  arm,  in  which  are 
placed  '  stops '  of  various  size  and  shape. 
The  '  mirror '  for  reflecting  the  light  is  flat 
on  one  side  and  concave  on  the  other.  The 
'  plane  '  surface  should  be  used  in  conjunc- 
tion with  the  condensor. 

The  most  important  part  of  a  microscope 
is  the  optical,  viz.  the  objectives  and  the  eye- 
pieces. These  nre  constructed  of  different 
kinds  of  glass.  Ordinary  lenses  made  by  com- 
binations of  crown  and  flint  glass  are  known 
as  '  achromatic  '  lenses  from  their  quality  of 
rendering  the  '  dispersion  '  comparatively  in- 
appreciable. There  always  remains,  how- 
ever, more  or  less  of  this  dispersiveness,  a 
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condition  known  as  the '  secondary  spectrum.' 
Comparatively  recently  a  new  vitreous  com- 
pound has  been  devised,  and  from  this  are 
made  '  apochromatic '  lenses  by  which,  in 
combination  with  specially  constructed  eye- 
pieces, the  secondary  spectrum  is  quite 
abolished  and  the  image  is,  when  properly 
focussed  and  illuminated,  really  achromatic. 
These  objectives  are  specially  valuable  for 
photomicrography  and  for  the  examination 
of  micro-organisms. 

The  lens  is  also  '  dry '  or  '  immersion  '  ac- 
cording as  the  preparation  is  viewed  through 
air  or  some  liquid  medium — water  or  oil — 
placed  between  the  cover-glass  and  the  face 
of  the  objective,  the  main  object  of  the 
immersion  being  to  increase  the  amount  of 
light ;  for  as  the  power  of  the  lens  increases 
so  does  its  face  decrease  in  size,  and  con- 
sequently the  amount  of  light  admitted  be- 
comes necessarily  limited.  Passing  through 
air,  light  is  more  scattered  or  deflected  than 
through  liquid,  hence  the  loss  is  naturally  les- 
sened by  the  immersion  lens.  Cedar  oil  is 
generally  used,  having,  when  inspissated,  a 
refractive  index  of  1-51.  But  the  latest  de- 
velopment has  been  to  make  the  immersion 
system  '  homogeneous ; '  in  other  words,  to 
have  all  the  media  between  the  objective 
and  the  preparation  of  similar  refractive  and 
dispersive  power.  High-power  lenses  are, 
or  should  be,  provided  with  a  screw  collar,  in 
order  to  correct  for  different  thicknesses  of 
cover-glass. 

The  remainder  of  the  necessary  optical 
apparatus  consists  of  eye-pieces  or  oculars. 
These  are  '  positive '  or  '  negative  '  according 
as  they  focus  within  or  without  the  ocular 
when  used  as  a  simple  microscope.  They 
are  made  of  various  strength,  and  this  is 
inversely  as  their  length — i.e.  the  longer  they 
are  the  weaker  they  are.  The  weaker  eye- 
pieces have  less  magnifying  power;  but 
much  more  light  and  better  definition  are 
obtained  with  them  than  with  the  short 
oculars  with  their  greater  magnification. 
For  apochromatics  the  eye-pieces  are  of 
special  construction,  and  in  order  to  '  com- 
pensate '  for  the  lens  they  are  '  over  corrected.' 
They  are  of  two  classes,  the  '  working '  eye- 
piece and  the  'projection'  eye-piece,  the 
latter  being  chiefly  employed  for  photo- 
graphic purposes. 

For  artificial  illumination — which  is  often 
preferable  to  daylight— a  common  mineral 
oil  lamp,  with  a  flat  half-inch  wick,  is  all  that 
is  necessary  even  for  the  best  work;  but  a 
lamp  which  is  provided  with  a  black  metal 
chimney,  can  be  placed  in. any  position,  and 
can  be  fed  without  being  moved,  is  of  great 
advantage  to  the  worker.  The  edge  of  the 
flame  gives  better  illumination  than  the  side 
when  the  light  passes  through  a  condenser. 

We  have  now  touched  upon  the  microscope 
and  its  indispensable  accessories  as  it  affects 
the  requirements  of  the  medical  student  and 


practitioner  in  prosecuting  ordinary  histo- 
logical work,  the  examination  of  urine,  of 
various  secretions,  &c,  for  which  purposes  an 
inch  and  one-sixth  inch  are  the  only  objectives 
absolutely  necessary.  But  now,  from  the 
almost  hourly  need  of  examining  tissues  and 
secretions  for  micro-organisms,  it  is  obvious 
that  the  instrument  must  be  more  expensive, 
because  additional  apparatus  is  required, 
which  in  turn  necessitates  greater  costliness 
in  the  stand  and  its  accessories.  Ten  years 
ago  ten  pounds  was  enough  to  spend  on  a 
microscope,  which  fulfilled  all  professional 
needs.  To-day  twice  that  sum  is  barely 
sufficient. 

In  selecting  an  instrument  suitable  for  work- 
ing purposes,  we  should  advise  a  medium- 
sized  stand,  having  a  roomy  stage,  fitted  with 
double  or  triple  nose-piece,  an  Abbe  con- 
denser, an  iris  diaphragm,  three  objectives — 
viz.  1-inch,  £,  and  ^  oil-immersion,  and  two 
oculars. 

With  regard  to  the  apochromatics,  it  may 
be  admitted  that  their  price  renders  them 
microscopical  luxuries ;  and  yet  the  dry  £ 
apochromatic,  having  a  magnification  equal 
to  that  of  an  ordinary  ^  oil-immersion, 
possesses  inestimable  advantages  for  the 
examination  of  fresh  fluids,  and  especially  for 
observations  on  the  blood. 

On  the  border-line  between  indispensable 
and  dispensable  comes  the  '  mechanical 
stage,'  an  arrangement  whereby  the  prepara- 
tion can  be  moved  up  and  down  and  to  and 
fro  by  rackwork.  But  a  small  amount  of 
practice  with  the  fingers,  and  the  fixation  of 
the  slide  with  a  couple  of  spring  clips,  will 
enable  most  persons  to  move  a  slide  about 
with  equal  smoothness  and  precision  to  the 
mechanical  stage.  Indeed,  the  presence  of 
the  milled  heads,  which  project  to  one  side 
of  the  stage,  are  to  be  regarded  as  an 
encumbrance.  But  the  advantages  of  both 
J  conditions  may  be  combined  by  having  a 
'  movable  stage.' 

Another  accessory  is  the  'finder,'  of 
which  there  are  several  varieties,  the  most 
convenient  being  that  where  the  vertical  and 
horizontal  stage-plates  are  graduated.  By 
noting  the  numbers  on  the  scales,  the  situa- 
tion of  any  given  spot  on  a  preparation  can 
be  recorded,  and  the  slide  can  thus  be  placed 
in  the  same  position  at  any  future  time. 

Measuring.— This  is  effected  by  either  the 
stage  or  eye-piece  micrometer.  The  former 
is  merely  a  slide  on  which  are  a  series  of 
parallel  lines  ruled  according  to  the  English 
or  to  the  decimal  scale ;  say  that  the  lines 
are  xfo  or        of  an  inch  upart. 

One  form  of  eye-piece  micrometer  is  a 
simple  and  inexpensive  apparatus,  in  which 
case  it  consists  of  a  glass  plate  to  be  slipped 
into  the  eye-piece,  and  on  it  are  marked  a  series 
of  parallel  lines.  Now  since  the  value  of  the 
marks  in  the  stage  micrometer  are  fixed  and 
known  quantities,  it  follows  that  for  any 
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given  tube-length  the  value  of  the  distance 
between  the  marks  in  the  ocular  micrometer 
is  obtained.  Except  tor  low  and  medium 
powers  this  is  not  a  very  accurate  method, 
and  for  minute  objects  the  'screw  micro- 
meter eye-piece '  is  required. 

Drawing> — It  is  frequently  necessary  that 
an  accurate  drawing  should  be  made  of  the 
object  seen;  and  this  may  be  done  by  means 
of  the  camera  lucida,  an  apparatus  which  is 
fitted  on  to  the  eye-piece.  According  to  its 
construction,  the  camera  is  used  with  the 
microscope  in  the  horizontal  and  in  the 
vertical  position,  and  also  at  an  angle  of  45°. 
The  simplest  and  cheapest  is  the  neutral-tint 
reflector.  In  using  this  it  is  necessary  to 
keep  the  paper  and  instrument  in  exactly  the 
same  position,  and  to  '  balance '  the  lights. 
This  means  that  the  light  of  the  room  and 
the  illumination  of  the  specimen  must  be 
so  arranged  or  balanced  that  both  the  outline 
of  the  image  and  the  pencil-point  are  well 
seen.  The  distance  between  the  slide  and 
the  eye-piece  and  that  between  the  eye-piece 
and  the  paper  (the  microscope  being  hori- 
zontal) must  be  the  same,  for  if  the  latter  be 
greater  than  the  former  then  the  paper- 
image  will  be  greater  than  the  object-image, 
and  vice  versa. 

It  is  an  easy  inference  from  the  use  of  the 
stage  micrometer  and  of  the  camera  that  a 
combination  of  the  two  may  be  used  for 
ascertaining  the  magnifying  power  of  a  lens ; 
thus,  if  the  lines  on  the  stage  micrometer 
x^jy  inch  apart  are,  when  thrown  on  the  paper, 
measured  to  be  equal  to  1  inch,  then  its 
power  is  represented  as  '  x  100,'  and  so  on. 

Apparatus  and  Eeagents. — Bearing  in 
mind  that  it  is  for  the  clinical  use  of  the  in- 
strument, rather  than  as  a  means  of  histolo- 
gical research,  tbat  the  microscope  is  here 
considered,  the  actual  reagents  and  apparatus 
required  are  very  few.  The  following  are 
requisites  :  A  pair  of  small  curved  scissors, 
a  pair  of  fine  pointed  forceps,  a  pair  of  cover- 
glass  '  forceps,  for  which  epilation  forceps 
are  admirably  adapted,  a  few  sharp  needles, 
mounted  in  handles,  those  with  cutting  edge 
being  preferable,  slides  and  cover-glasses, 
which  latter  cannot  be  too  thin,  several  camel's 
hair  brushes,  one  or  two  glass  rods,  lifter, 
bibulous  paper,  and  pipettes.  The  slides  and 
cover-glasses,  used  as  well  as  new,  are  best 
cleaned  by  immersing  them  for  several  hours 
in  strong  nitric  or  sulphuric  acid,  and  then 
washing-thern  in  running  water  to  completely 
remove  the  acid.  They  should  be  kept  in 
covered  jars  containing  strong  methylated 
spirit. 

Except  for  the  examination  of  tumours  and 
new-growths,  which  may  require  hardening 
and  staining,  the  medical  man  chiefly  wants 
a  microscope  to  ascertain  the  nature  of 
various  secretions  and  discharges,  which  are 
mostly  of  a  fluid  nature,  and  do  not  require 
the  addition  of  any  medium  ;  but  should  any 
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such  be  needed,  it  is  desirable  that  it  should 
be  inert,  acid  as  nearly  as  possible  of  tho 
density  of  the  blood-serum  with  which  the 
tissues  are  normally  moistened.  For  this 
purpose  a  f  per  cent,  solution  of  chloride  of 
sodium,  or  a  3  per  cent,  solution  of  glycerine 
in  distilled  water,  to  which  a  few  crystals 
of  carbolic  acid  have  been  added  to  prevent 
the  growth  of  fungi,  is  most  convenient. 

For  fixing  and  hardening  portions  of 
tissue  the  safest  method  is  to  immerse  pieces 
in  Midler's  fluid  (bichromate  of  potassium  2^, 
sulphate  of  sodium  1,  water  100)  or  in  2  per 
cent,  bichromate  of  ammonium  solution. 
The  fluid  must  be  constantly  changed  until 
it  remains  clear.  According  to  the  size  of 
the  pieces,  the  preparation  will  be  sufficiently 
fixed  in  a  few  days  to  a  few  weeks.  When 
required  for  examination  the  pieces  should  be 
further  hardened  by  immersing  them  for  one 
to  several  days  in  strong  methylated  spirit. 
The  spirit  is  then  extracted  in  water  and  the 
pieces  soaked  in  mucilage  of  acacia  (B.P.) 
for  twenty-four  hours,  after  which  they  are 
sectioned  by  means  of  an  ether  freezing  micro- 
tome, the  best  form  of  which  is  the  '  Wil- 
liams.' In  using  this  instrument  it  is  only 
necessary  to  be  careful  that  the  knife-edge 
is  perfectly  parallel  to  the  plate.  The  gum 
having  been  dissolved  out  in  lukewarm  and 
afterwards  distilled  water,  the  sections  are 
stained.  This  is  best  done  with  one  of  the 
numerous  logwood  solutions,  and  afterwards 
with  some  red  or  red  and  yellow  dye  such 
as  picrocarmine  or  acid-rubin,  or  the  latter 
in  combination  with  acid-orange.  The  sec- 
tions are  then  mounted  either  in  an  aqueous 
or  a  resinous  medium.  If  the  former,  then 
after  having  been  '  cleared  up '  in  gly- 
cerine solution,  they  are  best  permanently 
preserved  in  Farrant's  medium.  If  the  latter, 
then,  after  having  been  dehydrated  in  alcohol, 
they  are  cleared  up  in  oil  of  cloves  and 
mounted  in  balsam  or  dammar  dissolved  in 
xylol,  benzol,  turpentine,  &c. 

The  foregoing  is  a  very  brief  sketch  of  a 
practicable  procedure,  attainable  by  any  one 
in  a  comparatively  short  time  and  at  a  very 
moderate  cost. 

Space  does  not  permit  more  than  merely 
to  mention  the  more  elaborate  processes  of 
the  paraffin  and  celloidin  methods.  These 
not  only  require  more  time,  but  are  more 
costly  than  the  method  just  outlined.  Nor 
can  we  allude  to  the  numberless  methods  of 
staining  requisite  for  demonstrating  particu- 
lar elements,  but  we  append  a  few  formulae 
which  are  in  general  use  for  staining  sections 
and  cover-glass  preparations. 

1.  Ehrlich  hematoxylin  solution. — Dis- 
solve ha;matoxylin  crystals  1*5-2  grammes  in 
100  c.c.  absolute  alcohol ;  add  distilled  water 
and  glycerine  ila  100  c.c,  glacial  acetic  5  c.c, 
and  as  much  potash  alum  as  the  mixture  will 
take  up.  Do  not  filter  and  expose  to  the  light 
until  the  solution  is  of  a  port-wine  hue.  When 
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'  ripe,'  add  a  few  drops  of  this  solution  to  a 
watchglassful  of  distilled  water.  The  sec- 
tions stained  red  are  transferred  to  tap  water, 
wherein  they  become  a  beautiful  blue. 

2.  Picrocarmine,  to  be  used  as  a  contrast 
stain,  is  better  purchased  than  made  ;  one  of 
the  most  efficient  formulae  is  that  invented 
by  Eanvier. 

3.  Acid  rubin. — The  solid  pigment  is  dis- 
solved in  distilled  water.  A  few  drops  of  the 
strong  solution  to  a  watchglassful  of  distilled 
water. 

4.  Alkaline  methylene-blue  solution. — Satu- 
rated alcoholic  solution  of  methylene  blue,  1 
vol.,  KHO  (1-10,000  FFO)  3  vols. 

5.  Aeid  methylene-blue  solution.  —  Satu- 
rated alcoholic  solution  of  methylene  blue,  1 
vol.,  acetic  acid  (0-3  per  cent.),  3  vols. 

Both  these  methylene-blue  solutions  are 
very  useful  for  micro-organisms,  either  in 
sections  or  in  cover-glasses.  If  the  alkaline 
be  not  successful,  the  acid  often  is. 

6.  Gram's  method. — Saturated  alcoholic 
solution  of  gentian  violet,  10  c.c,  anilin  oil 
water,  100  c.c.  After  staining,  the  preparations 
are  treated  with  the  following  until  they  turn 
black  :  Iodine  1,  iodide  of  potassium  2,  water 
300 ;  then  with  alcohol ;  the  after-treatment 
being  the  same  as  for  other  section  or  cover- 
glass  preparations. 

7.  Stain  for  tubercle  bacillus  and  leprosy 
bacillus,  &e : — 

(a)  Saturated  alcoholic  solution  of  fuch- 
sin  10  c.c. ;  carbolic  acid  in  5  per  cent, 
solution  100  c.c. 

(6)  Sulphuric  acid  20  c.c. ;  alcohol  30  c.c. ; 
water  100  c.c;  methylene  blue  to  satura- 
tion; filter. 

Cover-glass  preparations  are  made  by 
allowing  a  thin  stratum  of  fluid  to  dry  on  a 
cover-glass,  or  if  viscid — e.g.  sputum — by 
squeezing  a  small  quantity  flat  between  two 
glasses,  and  by  drawing,  not  pulling,  them 
apart.  The  layer  should,  be  thin  and  even,  a 
mere  film.  The  '  cover  '  is  next  dried  in  air 
and  'fixed'  by  waving  it  two  or  three  times 
through  the  flame  of  a  spirit-lamp.  The  covers 
may  then  be  stained  by  floating  them  on  any 
appropriate  solution,  or  by  the  method  for 
staining  tubercle  bacilli  as  described  below. 
See  Section  D,  Sputum. 

Clinical  Uses. — The  microscope  may  be 
applied  to  the  investigation  of  the  various 
discharges  and  secretions  from  the  body, 
with  the  result  of  obtaining  information, 
which,  though  often  of  but  imperfect  value, 
may  on  other  occasions  be  of  the  most  posi- 
tive and  precise  character,  determining  a 
diagnosis  which  without  it  would  be  uncer- 
tain. 

(A)  Urine. — It  may  be  taken  as  a  funda- 
mental principle  that  perfectly  healthy,  fresh 
urine  should  have  no  visible  deposits.  A 
small  quantity  of  flocculent  mucus,  entan- 
gling a  few  epithelial  cells,  is,  however,_  of 
such  frequent  occurrence  and  of  such  trifling 


importance  as  practically  to  come  within  the 
limits  of  health.  More  than  that  is  abnormal, 
and  demands  investigation.  It  may  be  that 
they  are  only  the  result  of  changes  in  the 
urine  after  it  is  passed,  or,  on  the  contrary, 
they  may  have  been  voided  as  such.  Occa- 
sionally absolutely  clear-looking  urine  may 
contain  tube-casts,  which  the  microscope 
only  can  detect. 

It  is  important,  therefore,  to  know-  the  age 
of  any  Bample  of  urine  that  is  examined,  and, 
when  possible,  a  portion  of  the  whole  twenty- 
four  hours'  quantity  should  be  taken.  Wher6 
this  cannot  be  done,  what  is  passed  in  the 
morning  on  rising  should  be  chosen,  since  it 
is  in  such  a  specimen  that  certain  objects 
are  most  likely  to  be  present.  Frequently 
an  examination  for  several  successive  days 
may  be  necessary,  for  there  are  some  con- 
ditions of  kidney-disease  in  which  but  very 
few  casts  are  passed,  and  would  most  probably 
escape   one   examination  of  a  haphazard 
specimen.    The  urine  should  be  collected 
in  conical  glasses,  holding  about  four  ounces, 
which  must  be  scrupulously  clean,  and,  if  in 
frequent  use,  are  best  kept  in  a  closed  vessel 
of  water,  since  thereby  dust  is  prevented 
from  accumulating  at  the  bottom  ;  and  it  is 
well  to  pour  a  little  strong  nitric  acid  into 
such  glasses  occasionally,  to  effectually  re- 
move all  dust  and  deposits,  subsequently,  of 
course,  thoroughly  washing  them  in  cold 
water.    The  urine  should  be  allowed  to  stand 
six  or  eight  hours  at  least  in  a  cool  place, 
and  be  covered  by  a  plate  of  glass  or  a  paper 
cap,  to  prevent  the  entrance  of  dust.  "With 
a  clean  glass  pipette  a  few  drops  of  the  lowest 
portion  of  the  fluid  may  be  removed.  A 
collecting-glass  has  been  invented  whereby 
the  lower  strata  of  urine  may  be  drawn  off 
from  the  bottom  by  a  tap;  but  a  pipette 
answers  all  ordinary  purposes.    It  is  con- 
venient to  have  the  glass  slide  to  which  the 
drops  are  transferred  provided  with  a  cell, 
made  by  a  very  thin  circle  of  gold  size, 
since  not  infrequently  large  casts  are  crushed 
by  the  pressure  of  the  cover-glass.    The  cell 
also  answers  the  purpose  of  confining  the 
fluid,  any  excess  of  which  can  be  removed 
with  blotting-paper.    Such  an  arrangement 
is  not  suitable  when  it  is  required  to  add  any 
reagents  to  the  specimen. 

The  following  objects  may  occur,  the  clini- 
cal significance  of  which  is  treated  of  else- 
where: —  _ 

1.  Adventitious  matter,  dust,  <tc. — Jiven 
with  the  greatest  care  in  collecting  and  pre- 
paration, foreign  bodies  are  extremely  apt  to 
be  met  with,  the  commonest  of  which  are 
hairs,  wool,  cotton  and  flax  fibres,  minute 
particles  of  feathers  or  wood,  starch-granules, 
sand,  and  oil-globules.  Besides  these,  a 
number  of  extraneous  substances  may  occur, 
such  as  sputmn  and  fasces,  the  source  of 
which  is  obvious,  whilst  occasionally  sub- 
stances are  purposely  added  by  malingerers 
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or  by  others  for  the  purpose  of  deceit.  It  is 
absolutely  essential  that  an  acquaintance 
with  the  microscopic  appearance  of  such 
objects  should  be  possessed  by  the  medical 
man. 

2.  Mucus. — This  material  presents  itself 
as  hnely  granular  streaks  and  smears  of  every 
variety  of  size  and  shape,  often  mistaken  for 
casts,  and  occasionally  simulated  by  scratches 
on  the  slide  or  cover-glass. 

3.  Epithelial  cells. —These  may  be  derived 
from  ah  parts  of  the  urinary  tract ;  and  they 
include  glandular  spheroidal  or  polyhedral 
cells,  from  the  kidney,  especially  the  con- 
voluted tubules ;  columnar  cells  from  the 
ureter  and  the  greater  portion  of  the  urethra ; 
and  flattened  tesselated  scales  from  the  pelvis 
of  the  kidneys,  and  the  orifice  of  the  urethra. 
Very  large  polygonal  cells  of  the  same  variety 
come  from  the  vagina.  The  vesical  epithe- 
lium is  very  variable  in  appearance,  but  is 
generally  either  flattened  or  pyriform,  of 
large  size,  and  not  always  to  be  distinguished 
from  the  scales  from  other  parts. 

4.  Spermatozoa. — Spermatozoa  occasion- 
ally occur  in  the  urine,  without  being  of 
serious  importance.  Their  characteristic 
appearance  is  not  easily  recognised  under  a 
magnifying  power  of  less  than  300  diameters. 

5.  Blood. — Blood-corpuscles  in  the  urine 
differ  considerably  from  their  normal  bicon- 
cave disc  shape,  and  may  shrink  into  irregu- 
larly shaped  particles,  but  usually  they  swell 
up  and  become  globular  in  appearance,  these 
changes  being  due  to  alterations  in  the 
density  of  the  fluid.  Under  such  circum- 
stances the  corpuscles  are  not  very  easy  of 
detection,  appearing  as  very  faint  yellowish 
rings,  and  if  but  very  few  in  number  may 
not  always  be  recognised  with  certainty, 
especially  as  there  are  many  other  objects, 
such  as  spores  of  fungi,  which  closely  re- 
semble them.  If  the  blood  be  present  in 
moderate  quantity,  it  gives  a  characteristic 
colour  to  the  urine,  which  suggests  the  pre- 
sence of  corpuscles.  The  discs  more  rapidly 
disappear  in  alkaline  than  acid  urine,  re- 
maining in  the  latter  for  a  considerable  time. 

6.  Leucocytes. — Bodies  identical  with  white 
blood-corpuscles  are  sometimes  seen  en- 
tangled in  the  shreds  of  mucus  (mucous  cor- 
puscles), or  may  be  derived  from  the  inflamed 
epithelial  surface;  and,  if  present  in  large 
amount,  constitute  pus-corpuscles, originating 
from  pyelitis,  cystitis,  urethritis,  leucorrhcea, 
rupture  of  an  abscess  into  the  urinary  tract, 
and  other  conditions. 

7.  Portions  of  new-growths.— Cells,  fibres, 
and  other  elements,  from  cancerous  and 
other  neoplasms  of  the  urinary  organs  or 
adjacent  structures,  such  as  the  uterus  and 
the  rectum,  may  be  detected  in  the  urine; 
but  it  is  very  seldom  that  the  diagnosis  of 
the  existence  of  these  new-growths  rests 
npon  their  recognition  under  such  circum- 
stances. 

n. 
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8.  Renal  tube-casts. — The  appearances, 
nature,  and  origin  of  these  bodies  have  been 
fully  treated  of  in  the  article  Casts. 

9.  Living  organisms.  —  Perfectly  fresh, 
healthy  urine  should  be  quite  free  from  living 
organisms,  but  very  shortly  after  being  passed 
various  forms  are  liable  to  be  met  with,  to 
some  of  which  the  alkaline  decomposition  of 
the  fluid  is  due.  Among  the  species  which 
gain  entrance  to  the  urine  after  it  is  voided, 
and  are  to  be  found  in  almost  all  specimens 
after  a  few  hours  unless  special  precautions  he 
taken  to  exclude  them,  are  various  cocci,  of 
which  Micrococcus  urese  (the  determining 
cause  of  the  ammoniacal  fermentation  of  the 
urea)  and  Sarcina  ureee  are  the  most  abundant, 
together  with  numerous  bacteria  and  bacilli, 
all  belonging  to  the  Schizomycetes  or  fission 
fungi.  In  saccharine  urine  yeast  fungi 
(Saccharomyces  or  Torula  cerevisise)  are  very 
quickly  and  abundantly  developed;  and  in 
stale  diabetic  urine  after  the  alcoholic  fer- 
mentation has  ceased  members  of  the  group 
of  Hyphomycetes  or  Moulds  are  to  be  found — 
e.g.  Poenicillium  glaucum  and  species  of  Mucor. 
Certain  animal  forms,  infusoria  and  amcebse 
similar  to  those  occurring  in  the  feces,  have 
been  exceptionally  found  in  urine  which  has 
become  alkaline  after  being  some  time 
passed. 

Micro-organisms  and  other  parasites  which 
are  seen  in  urine  as  it  comes  from  the  bladder 
are  usually  of  serious  import.  They  may 
have  been  introduced  ab  extra,  as  by  a  catheter 
causing  the  urine  to  decompose  in  the  blad- 
der, or  may  have  escaped  into  the  urinary 
passages  as  the  sequence  of  specific  affections 
of  the  organs,  and  of  these  the  tubercle 
bacillus  is  the  most  characteristic.  Other 
forms  have  been  reported  as  occurring  in  the 
urine  in  nephritis,  idcerative  endocarditis, 
and  typhoid  fever.  Certain  entozoa  are  oc- 
casionally found  in  the  urine,  the  most  im- 
portant of  which  are  the  Filaria  sanguinis 
hominis  and  the  eggs  of  Bilharzia  hsemo- 
tobia.  Hooklets  and  fragments  of  echino- 
cocci  from  rupture  of  hydatid  cysts  into  the 
urinary  passages  may  sometimes  be  detected 
in  the  urine. 

10.  Fat. — In  the  condition  known  as  chy- 
luria,  large  quantities  of  fat  in  a  state  of  fine 
molecules  and  minute  globules,  with  a  few 
leucocytes,  red  blood-corpuscles,  and  fre- 
quently embryos  of  the  filaria,  are  seen  by 
the  aid  of  the  microscope.  In  extreme  fatty 
degeneration  of  the  kidney,  as  from  phos- 
phorus poisoning,  fat-granules  may  be  de- 
tected  in  the  mine.  The  possible  presence 
of  oil-globules  in  the  urine  after  the  passage 
of  a  catheter  should  be  remembered. 

11.  Salts. — The  solid  constituents  of  the 
urine,  which  are  normally  held  in  solution, 
are  apt  to  be  deposited  as  the  result  of  defi- 
nite discaso,  or  may  occur  in  association  with 
states  on  the  border- land  between  it  and 
health,  or  may  be  entirely  due  to  fermentative 
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changes  in  the  secretion  after  it  has  been 
voided. 

These  various  precipitates  may  be  grouped 
as  amorphous,  colloidal,  and  crystalline, 
either  separately  or  mixed,  and  for  the  most 
part  are  sufficiently  abundant  to  be  recog- 
nised by  the  naked  eye,  requiring,  however,  the 
microscope  for  their  complete  recognition. 

(i)  Amorphous. — As  a  concentrated  acid 
urine  cools  after  being  passed  there  will 
probably  be  thrown  down  a  granular  deposit, 
ranging  in  tint  from  a  faint  pink  or  cream 
colour  to  a  deep  red,  the  well-known  '  brick- 
dust  '  precipitate  of  urates — quadrurates  of 
Bence-Jones  and  Eoberts — of  sodium,  po- 
tassium, and  ammonium,  and  occasionally 
of  calcium  and  magnesium.  The  coloration 
of  these  substances  is  owing  to  their  associa- 
tion with  the  urinary  pigments.  Later, 
during  the  '  alkaline  fermentation '  a  white 
deposit  falls  of  tribasio  calcic  phosphate, 
which  may  also  be  thrown  down  in  acid  .urine. 
Under  the  microscope,  these  bodies  appear 
as  shapeless  granules  in  masses,  with  no 
distinctive  appearances  except  as  regards 
colour — not  always  absolute — and  the  solu- 
bility of  the  urates  on  applying  heat,  which 
does  not  dissolve  the  phosphates. 

(ii)  Colloidal. — Under  certain  as  yet  un- 
ascertained physical  conditions  —  but  of 
which  some  degree  of  viscidity  appears  to 
be  one — the  urinary  solids  tend  to  deposit  in 
spheroidal,  ovoid,  or  dumb-bell  form,  which, 
falling  short  of  the  definite  regularity  of 
crystals,  are  known  as  submorphous  or 
colloidal.  The  most  frequent  salt  thus  to 
occur  is  the  calcic  oxalate  as  well-marked 
dumb-bells  in  acid  urine;  much  less  com- 
monly the  calcic  sulphate  ;  also  in  acid  urine, 
and  the  calcic  carbonate,  both  as  dumb-bells 
and  spheres,  in  an  alkaline  fluid.  Mere 
microscopic  examinations  maybe  insufficient 
to  distinguish  these  substances  from  one 
another ;  and  their  behaviour  to  reagents, 
such  as  the  solubility  of  the  first  mentioned 
and  the  insolubility  of  the  second  in  strong 
hydrochloric  acid,  the  solubility  of  the  car- 
bonate and  the  insolubility  of  the  oxalate  in 
acetic  acid,  muBt  be  ascertained.  Sodium 
and  ammonium  urates  may  occur  in  alka- 
line urine  as  spheres  or  ovoids,  rarely  as 
dumb-bells,  and  sometimes  as  spiny  sphe- 
roids, the  so-called  '  hedgehog  crystals.' 

(iii)  Crystalline.  —  Uric  acid,  which  in 
excess  forms  cayenne-pepper-like  grains,  or 
gravel,  is  remarkably  variable  in  the  crystal- 
line shapes  it  assumes  when  deposited  from 
acid  urine ;  typically  occurring  as  hexagonal 
plates  and  four-sided  rhombs,  but  often 
ovoid,  lozenge,  barrel,  or  comb  shaped,  singly 
or  aggregated  into  irregular  or  rosette-like 
masses,  and  of  the  greatest  diversity  m  size. 
Owing  to  the  affinity  of  the  urinary  pigments 
for  uric  acid  and  its  salts,  such  crystals  are 
always  slightly  tinted— straw-colour  to  pale 
brown,  but  are  colourless  when  chemically 


pure.  Further  characteristics  of  these 
crystals  are  their  solubility  in  liquor  potassee, 
and  the  purple  colour  which  they  give  on 
the  addition  of  ammonia  after  evaporating 
with  nitric  acid  (the  murexide  test). 

Calcic  oxalate,  found  also  in  acid  urine, 
especially  after  the  ingestion  of  rhubarb, 
tomatoes,  and  certain  other  articles  of  food, 
occurs  as  octahedra  composed  of  two  four- 
sided  pyramids  placed  base  to  base,  appear- 
ing when  seen  in  the  short  diameter  as  a 
square  marked  by  two  bright  cross  lines ;  they 
are  soluble  in  mineral  acids,  but  unaffected  by 
heat,  acetic  acid,  or  liquor  potassse. 

Ammonio -magnesium  or  triple  phosphates 
are  deposited  in  alkaline  or  very  faintly  acid 
urine  as  triangular  prisms  with  bevelled 
ends,  of  varying  lengths ;  when  very  short 
simulating  the  oxalate  of  lime  octahedra, 
and  when  long  known  as  the  '  coffin  lid '  or 
'  knife  rest '  form.  Stellate  feathery  crystals 
of  the  same  substance  have  been  seen. 

Neutral  calcic  phosphate  occurs  as  pris- 
matic or  wedge-shaped  crystals  arranged  in 
very  characteristic  rosettes.  Rhombic  tab- 
lets of  basic  magnesium  phosphate  are  very 
occasionally  met  with. 

Calcium  sulphate,  of  very  rare  occurrence, 
appears  as  long  needles. 

Hippuric  acid,  also  of  very  exceptional 
occurrence  in  human  urine,  assumes  the 
form  of  four-sided  prisms. 

12.  Exceptional  substances.  —  Cystin 
forms  regular  hexagonal  tablets  of  various 
size,  which  are  usually  laid  one  on  the 
other ;  much  less  often  it  appears  as  square 
prisms. 

Leucim  as  it  occurs  in  the  urine  is  impure, 
and  appears  as  yellowish  highly  refracting 
spheres,  almost  like  oil-globules  and  tending 
to  aggregate.    See  Leucin. 

Tyrosin,  which  usually  accompanies  the 
preceding,  forms  tufts  of  very  fine  needles. 

Hcematoidin,  derived  from  the  haemo- 
globin and  associated  with  the  escape  of 
blood  into  the  urinary  tract,  has  been  found 
as  minute  yellow  or  reddish  acicular  crystals. 

Indigo  has  been  seen  in  decomposing 
urine,  both  as  blue  needle-shaped  crystals 
and  as  amorphous  granules. 

For  the  simple  detection  of  most  of  the 
above-mentioned  objects  no  reagents  are 
necessary  ;  but  the  more  transparent  bodies, 
such  as  casts  and  epithelial  cells,  are  often 
rendered  easier  of  detection  by  slightly  tint- 
ing the  field  with  a  drop  of  magenta  solution 
or  tincture  of  iodine.  The  crystalline  de- 
posits may  be  preserved  by  mounting  in 
Canada  balsam  or  Farrant's  medium,  sub- 
sequent to  washing  in  spirit  and  turpentine ; 
but  attempts  to  keep  for  any  time  either 
casts,  or  epithelium,  are  usually  very  unsatis- 
factory, though  occasionally  successful  in 
very  weak  carbolised  glycerine  solution. 

(B)  Fseces. — It  is  not  often  that  the 
matters  passed  by  the  bowel  are  submitted 
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to  microscopic  examination — not  so  often 
perhaps  as  they  should  be.  The  greater  bulk 
of  the  motions  appears  to  consist  microscopic- 
ally of  amorphous  granular  substance  of  no 
special  character,  consisting  for  the  most 
part  of  dead  epithelial  cells  shed  from  the 
mucous  membrane,  and  masses  of  semi- 
digested  proteid  and  other  matters. 

The  distinctly  recognisable  objects  are  : 

(a)  Those  derived  from  the  food  -  con- 
stituents which  have  escaped  digestion  or 
are  indigestible,  and  obviously  vary  consider- 
ably with  the  diet.  Such  are  starch-granules 
and  shreds  of  vegetable-tissue,  both  cells  and 
fibres;  oil -globules,  elastic  and  muscular 
fibres — the  latter  exhibiting  but  faint  indica- 
tions of  striation,  and  filaments  of  areolar 
tissue.  An  excessive  proportion  of  any  of 
these,  making  due  allowance  for  the  cha- 
racter of  the  diet,  would  suggest  some  flaw 
in  their  digestion  demanding  investigation. 
All  occur  to  some  extent  in  normal  faeces, 
and,  like  most  of  the  constituents,  are  more 
or  less  bile-stained. 

(3)  Certain  crystalline  substances  are  fre- 
quently to  be  found;  some  are  food-deriva- 
tives, and  unless  in  abundance  are  to  be 
regarded  as  normal,  whilst  others  are  of 
pathological  significance.  Among  the  former 
are  acicular  crystals,  commonly  aggregated  in 
tufts,  of  the  higher  fatty  acids  in  combination 
with  calcium  and  magnesium.  Occurring  in 
all  faeces,  they  are  specially  abundant  when 
the  bile  is  excluded  from  the  intestine,  or 
when  there  is  a  large  amount  of  fat  in  the  food, 
as  in  a  milk  diet.  Crystals  of  cholesterin 
are  rarely  seen  in  the  stools,  and  leucin  and 
tyrosin  probably  not  at  all.  Calcic  salts,  of 
which  the  oxalate  is  the  most  frequent,  but  also 
the  phosphate,  and  occasionally  the  carbonate, 
sulphate,  and  lactate,  are  seen,  presenting  the 
same  microscopic  appearance  of  crystalline 
and  colloid  form  described  in  the  preceding 
section.  Their  significance  is  uncertain,  but 
some  at  least  appear  to  be  more  abundant 
in  catarrhal  states  of  the  bowel;  and  the 
same  may  be  said  in  respect  to  crystals  of 
the  triple  or  ammonio-magnesian  phosphate 
which  are  frequently  met  with  in  fluid  stools. 
Hsematoidin  crystals  in  the  feces  are  to  be 
considered  of  morbid  import,  occurring  as 
they  do  in  association  with  gastro-intestinal 
haemorrhage ;  and  the  Charcot-Leyden  crys- 
tals, similar  to  those  found  in  sputum,  are  of 
occasional  occurrence  in  the  stools  of  typhoid 
fever  and  phthisis. 

(y)  Among  the  tissue- elements  derived 
from  the  gastro-intestinal  tract  which  are 
found  in  the  evacuations,  epithelium  cells — 
columnar  and  goblet  cells— arealways  present, 
having  all  appearances  from  characteristic 
individual  cells  but  slightly  altered,  such  as 
are  shed  in  catarrh,  to  shrunken  and  de- 
generated cells  singly,  or  amorphous  masses, 
-iney  are  frequently  yellowish  from  bile- 
staining.    Red  blood-corpuscles  and  leuco- 


cytes are  seldom  seen,  the  former  being 
rapidly  disintegrated  among  the  fecal  mat- 
ters, and  the  latter  only  being  appreciably 
present  when  there  is  ulceration  of  the 
bowel,  or  an  abscess  has  burst  into  the  canal. 
When  the  corpuscles  cannot  be  recognised, 
blood  may  be  detected  by  the  hsemin  crys- 
tals, which  form  after  heating  a  fragment  of 
the  dried  feces,  with  a  grain  or  two  of  chloride 
of  sodium,  in  a  few  drops  of  glacial  acetic 
acid. 

(5)  The  numerous  living  organisms,  vege- 
table and  animal,  which,  infesting  the  in- 
testines, may  be  found  in  the  feces,  are  enu- 
merated and  described  in  the  articles,  Intes- 
tines, Diseases  of :  17.  Micro-organisms  of ; 
and  20.  Parasites  of.  For  the  detection  of 
the  various  bacilh,  the  film  of  fecal  matter 
dried  on  the  cover-glass  should  be  soaked  for 
some  time  in  solutions  of  the  appropriate 
dyes,  such  as  methylene  blue,  fuchsin,  &c. 
See  Micro-organisms. 

To  investigate  these,  it  is  merely  sufficient 
to  flatten  out,  by  means  of  slight  pressure 
on  the  cover-glass,  a  small  portion  of  the 
motion,  in  a  drop  of  some  indifferent  medium, 
such  as  a  1  per  cent,  saline  solution  or  very 
dilute  glycerine.  The  micro-organisms  are 
best  examined  as  '  cover-glass  preparations,' 
as  described  above  and  in  Section  D  on  the 
Sputum ;  or  in  some  of  the  sediment  re- 
moved by  a  pipette,  after  a  small  portion  of 
the  fecal  matter  has  been  shaken  up  with 
a  large  excess  of  distilled  water,  and  allowed 
to  stand. 

(C)  Vomit. — This  should  be  examined  as 
soon  as  possible  after  expulsion,  and  the  lia- 
bility to  the  presence  of  all  kinds  of  extra- 
neous matter  should  be  borne  in  mind. 
Small  portions  may  be  spread  out  in  dilute 
glycerine;  or  it  may  be  necessary  to  shake 
up  the  matter  with  distilled  water,  and  take 
up  a  few  drops  of  the  mixture  with  a 
pipette. 

As  in  the  feces,  the  ejected  contents  of  the 
stomach  consist  microscopically  of  masses 
and  flakes  of  material  presenting  no  morpho- 
logical characters,  as  well  as  food-particles 
in  varying  stages  of  digestive  disintegration, 
with  consequent  loss  of  distinctive  features. 
It  is  impossible  to  give  any  accurate  de- 
scription of  these  substances,  but  those  which 
are  to  be  recognised  with  more  or  less  cer- 
tainty are  fat  globules,  muscidar,  elastic,  and 
areolar  tissue  fibres,  starch-granules,  and 
shreds  of  vegetable  tissue.  Epithelial  cells, 
both  squamous  and  columnar,  and  occasional 
red  and  white  blood-corpuscles,  may  also  be 
1  detected.  The  micro-organisms  are  very 
variable,  but  on  the  whole  are  less  numerous 
than  in  the  intestines,  the  acid  medium  of 
the  stomach  being  less  favourable  to  their 
development;  and  it  is  more  particularly 
when  the  food  is  unduly  delayed  in  the 
stomach,  as  in  gastro-ectasis,  that  they  are 
|  to  be  found.    Soveral  species  of  yeast  fungi, 
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which  cause  the  various  fermentations  of 
carbohydrates,  producing  alcohol,  lactic  and 
butyric  acids,  &c,  are  perhaps  the  most 
abundant,  although  micrococci,  bacilli,  and 
sareinse  are  to  be  met  with,  especially  the 
last  named.  Fragments  of  new-growths, 
cancer-cells,  i&c,  are  occasionally  seen. 

(D)  Sputum. — In  the  examination  of  the 
expectoration  the  microscope  is  often  of  great 
value,  as  thereby  the  exact  nature  of  the 
morbid  changes  in  the  lungs  may  be  deter- 
mined.   Small  shreds  of  the  sputum  should 
be  separated  and  spread  out  on  the  slide,  and 
covered  at  once ;  sometimes  a  drop  of  a  watery 
solution  of  methylene  blue  is  required  to  ren- 
der more  evident  some  of  the  very  transparent 
objects.    It  is  obvious  that  the  expectoration 
is  liable  to  contain  all  kinds  of  objects  that 
have  not  come  from  the  lungs  —fragments  of 
food,  epithelial  scales  from  the  tongue  and 
mouth,  hairs,  &c. ;  but,  excluding  all  such 
bodies,  the  sputum  consists  of  a  menstruum 
of  viscid  mucus,  which  is  hardly  recognisable 
under  the  microscope,  except  as  a  very  finely 
granular  film,  entangled  in  which  are  innu- 
merable air-bubbles  of  all  sizes,  with  a  few 
leucocytes,  and  occasionally  a  few  squamous 
and  more  or  less  distinctly  ciliated  epi- 
thelium cells  from  the  air-passages.    If  a 
drop  of  acetic  acid  be  floated  in  beneath  the 
cover -glass,  the  mucus  assumes  a  finely 
striated  appearance,  and  the  nuclei  of  the 
cells  are  rendered  very  distinct.    "With  all 
degrees  of  catarrh  and  inflammation  of  the 
mucous  tract  the  number  of  leucocytes  and 
epithelial  cells  becomes  more   and  more 
abundant,  with  occasional  red  blood -cor- 
puscles, which  increase  in  proportion  to  the 
degree  of  pulmonary  haemorrhage,  and  oil- 
globules  liberated  from  cells  that  have  under- 
gone fatty  degeneration.    When  the  lung  is 
actually  breaking  down,  fragments  of  pul- 
monary tissue  may  be  readily  recognised 
under  the  microscope  by  the  characteristic 
elastic  fibres,  which  frequently  retain  the 
arrangement  they  normally  have  in  the  walls 
of  the  air-cells.   They  are  rendered  especially 
distinct  by  the  addition  of  acetic  acid,  or  by 
previously  boiling  the  sputum  for  a  short 
time  with  solution  of  caustic  soda  (20  grams 
to  the  ounce),  which  clears  up  other  matter, 
leaving  the  elastic  tissue  untouched.  Vege- 
table fibres  derived  from  the  food,  and  which 
also  resist  the  action  of  the  alkali,  must  not 
be  mistaken  for  the  lung-tissue.    Fibres  of 
connective  tissue,  and  particles  of  cartilage 
from  the  bronchi,  may  occasionally  be  detected 
in  destructive  lung-disease. 

Besides  the  above-mentioned  epithelium, 
there  are  occasionally  to  be  seen  flattened 
tesselated  scales,  with  large  nuclei,  derived 
from  the  alveoli  of  the  lungs,  and  more  fre- 
quently spheroidal  or  elliptical  nucleated 
cells,  also  supposed  to  come  from  the  alveoli. 
These  often  contain  grannies  of  pigment,  or 
of  soot  or  metallic  dusts  which  have  been 


inhaled,  or  their  granular  protoplasm  may 
be  almost  completely  replaced  by  fat  granules- 
and  globules.  Their  real  significance  is  un- 
certain, but  they  are  surely  pathological. 
Microscopic  fibrinous  casts  of  the  ultimate 
bronchioles  and  air-vesicles  are  seen  in  the- 
sputa  of  acute  pneumonia,  and  in  the  condi- 
tion known  as  plastic  bronchitis.  See  Casts. 

Apparently  associated  with  pulmonary 
haemorrhage,  may  be  seen  in  the  expectora- 
tion objects  somewhat  resembhng  starch - 
granules — corpora  amylacea — though  it  is 
doubtful  whether  they  are  really  amyloid  in 
composition.  In  the  sputum  of  asthma  and 
capillary  bronchitis,  and  less  often  of  pneu- 
monia, peculiar  spiral  bodies  are  sometimes 
seen  even  with  the  naked  eye,  and  frequently 
of  considerable  length ;  they  would  seem  to- 
be  composed  of  mucin  or  some  similar  sub- 
stance, and  are  known  as  Curschmann'* 
spirals.  Epithelial  cells  are  apt  to  be  en- 
tangled among  the  finer  fibrils  which  twist 
around  the  central  spiral  thread  of  which 
they  are  composed. 

Various  crystals  may  be  found  in  the 
sputum  in  disease,  and  those  termed  Charcot- 
Leyden  crystals  are  the  most  peculiar.  Occur- 
ring in  the  expectoration  of  an  asthmatic 
paroxysm,  and  also  in  bronchitis,  they  appear 
as  colourless  elongated  flattened  octahedra, 
very  variable  in  size,  and  soluble  in  warm 
water,  mineral  and  acetic  acids,  and  alkalis, 
but  insoluble  in  cold  water,  alcohol,  and 
chloroform.  Their  exact  nature  and  compo- 
sition are  unknown,  but  they  are  probably 
derived  from  the  epithelial  cells  of  the  bron- 
chioles. Crystals  of  ha;matoidin,  indicative 
of  previous  haemorrhage  into  the  air-passagesr 
with  subsequent  decomposition  of  the  blood ; 
of  cholesterin  and  salts  of  the  fatty  acids, 
showing  caseous  degeneration  of  inflamma- 
tory products ;  also  leucin  and  tyrosin,  and 
occasionally  oxalate  of  calcium,  and  ammonio- 
magnesium  phosphate— all  these  may  be 
seen,  but  are  of  no  great  diagnostic  value. 

The  examination  of  the  sputum  for  micro- 
organisms, especially  the  bacillus  tuberculosis, 
hall  become  a  matter  of  routine,  and  affords 
valuable  diagnostic  information.  Among  the 
various  methods  of  procedure  which  have 
been  recommended,  the  following  is  here 
selected  as  a  convenient  example  ot  the 
'  cover-glass  preparation.' 

Take  up  with  forceps  the  cover- glass,  the 
sputum-layer  being  uppermost,  and  drop 
thereon  with  a  pipette  just  enough  of  solu- 
tion a  (see  formula  7,  p.  1350)  to  form  a  com- 
plete layer,  and  heat  it  over  a  spirit-lamp 
flame  until  it  begins  to  boil.  Then,  having 
thrown  off  the  staining  solution,  press  the 
cover-glass  lightly  between  two  folds  of  filter- 
paper.  Next  immerse  the  red-stained  cover- 
glass  in  solution  b  for  a  few  seconds.  This 
done,  wash  it  in  water  to  neutralise  the  acid. 
The  sputum-layer  should  now  be  of  a  pale 
blue  tint  (if  any  red  remain  the  process  must 
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be  repeated).  The  cover-glass  should  then 
be  dried  on  blotting-paper,  and  finally  dehy- 
drated by  waving  it  to  and  fro  a  few  times 
through  the  spirit-lamp  flame.  The  prepara- 
tion is  finished  by  mounting  it  in  balsam. 
The  time  required  for  preparing,  staining, 
and  demonstrating  tubercle  bacilli  in  sputum 
by  this  method  need  not  be  longer  than 
three  minutes. 

Besides  the  tubercle  bacillus,  the  diplococci 
of  pneumonia  and  (though  rarely)  actinomy- 
cosis and  species  of  protozoa,  are  to  be  found. 
Fragments  of  echinococcus  cyst  and  hooklets, 
as  well  as  the  ova  of  Bilharzia  haematobium, 
may  be  detected. 

(E)  Blood. — The  microscopic  examination 
of  the  blood  is  concerned  with  (a)  the  formed 
elements  of  that  fluid,  and  (6)  foreign  bodies 
which  may  have  been  developed  in  it  or  have 
gained  entrance  to  the  stream. 

(a)  As  regards  the  former,  the  red  and  white 
corpuscles  and  blood-plates,  they  may  be  al- 
tered in  quantity  or  in  character.  The  method 
of  enumeration  of  the  corpuscles  is  elsewhere 
described  (see  Hemacytometer)  ;  by  it  are 
detected  the  conditions  known  as  polycy- 
themia (excess  of  red  corpuscles)  and  oligo- 
•cythaemia  (deficiency  of  the  same),  leuco- 
cythEemia  or  leukaemia  (permanent  excess  of 
white  corpuscles)  and  lencocytosis  (a  transient 
excess  in  their  number).  Variations  in  the 
number  of  blood-plates  are  less  easily  de- 
tected, and  the  significance  of  such  is  imper- 
fectly known,  but  an  excess  has  been  noted 
in  pregnancy  and  some  chronic  maladies, 
whilst  in  fever  they  are  said  to  be  fewer ; 
but  it  cannot  be  said  that  their  normal  pro- 
portion to  the  other  corpuscles  has  been  accu- 
rately determined.  See  Blood,  Morbid  Con- 
ditions of. 

Much  care  is  required  for  the  proper  inter- 
pretation of  the  changes  observed  in  the 
appearance  of  the  corpuscles,  since  these  ele- 
ments, especially  the  red,  are  very  susceptible 
of  alterations  of  form  determined  by  an  in- 
creased or  diminished  density  of  the  plasma, 
tending  to  swell  up  and  lose  their  bicon- 
cavity  or  to  become  crenated  or  even  stellate. 
Some  of  these  changes  may  take  place  after 
the  blood  has  been  drawn  from  the  body,  due 
to  want  of  proper  precautions  in  maintaining 
the  normal  conditions,  or  are  even  wholly 
post-mortem  effects.  Apart  from  these  acci- 
dental alterations,  very  definite  differences 
from  the  standard  size  of  the  corpuscles  have 
been  noted,  varying  from  a  third  (microcytcs) 
to  double  that  of  the  normal  diameter  (macro- 
vytes).  These  varieties  may  be  of  very  tem- 
porary duration,  and  their  explanation  is 
unknown ;  but  they  are  more  prone  to  occur  in 
such  blood-states  as  chlorosis  and  pernicious 
anaemia,  in  certain  toxic  conditions,  and  in 
burns.  More  noticeable  are  extreme  altera- 
tions in  the  shape  of  the  red  corpuscles ;  seen 
«  the  maximum  in  pernicious  anaemia, 
though  also  met  with  in  severe  chlorosis  or 


other  cachectic  states,  as  the  cancerous.  In 
place  of  the  normal  flattened  discs  the  cor- 
puscles may  be  oval,  tailed,  reniform,  or  of 
irregular  contour,  perhaps  to  be  attributed  to 
an  exaggerated  protoplasmic  contractility: 
to  this  condition  the  term  poikilocytosis  is 
applied.    Nucleated  cells  tinged  with  haemo- 
globin, and  representing  intermediate  stages 
between  the  red  and  white  corpuscles,  are  to 
be  found  in  such  profound  blood-affections 
as  leukaemia.     Structural    perversions  of 
the  leucocytes  recognisable  by  the  micro- 
scope refer  chiefly  to  the  behaviour  of  these 
bodies  with  staining  agents,  particularly  eosin, 
as  well  as  considerable  differences  in  their 
size.    Attempts  have  been  made,  though  of 
doubtful  certainty,  to  distinguish  between  the 
various  forms  of  leukaemia,  and  between  these 
affections  and  Hodgkin's  disease,  by  the  dif- 
ferences in  the  extent  to  which  the  proto- 
plasmic granules  of  the  leucocytes  take  the 
eosin  staining.  Those  cells  which  exhibit  the 
greatest  preference  for  the  dye  are  termed 
'  eosinophile,'  and  are  supposed  to  indicate  in 
proportion  to  their  number  a  true  leukae- 
mia rather  than  a  temporary  leucocytosis. 
But  identical  cells  have  been  found  in  condi- 
tions quite  apart  from  leukaemia,  and  their 
diagnostic  value  is  very  uncertain.    As  is 
well  known,  the  red  corpuscles  of  healthy 
blood  after  being  shed  tend  to  run  into  rou- 
leaux ;  but  in  some  diseases  no  such  tendency 
is  observed,  and  the  cells  remain  entirely 
separate  or  aggregated  into  irregular  heaps. 

(6)  Among  the  adventitious  bodies  found 
in  the  blood  are  pigment-granules  and 
masses,  often  free  but  sometimes  included 
in  the  white  corpuscles,  and  constituting  the 
condition  known  as  melancemia,  as  seen  in 
severe  intermittent  and  remittent  fevers. 
Colourless  octohedral  crystals,  similar  to  if 
not  identical  with  those  described  in  the 
previous  section  as  Charcot-Leyden  crystals, 
have  been  said  to  occur  in  leukaemic  blood, 
but  it  is  doubtful  whether  they  are  not  due  to 
post-mortem  change. 

The  most  important  objects  of  this  group 
are  wholly  extraneous  in  origin,  namely,  para- 
sites, both  micro-organisms  and  members  of 
the  class  Vermes.  To  the  former  belong  the 
bacillus  of  tubercle,  anthrax,  glanders,  typhoid 
fever,  malarial  fever,  the  streptococci  of  ery- 
sipelas, and  spirillum  of  relapsing  fever — all 
described  elsewhere.  The  two  higher  haema- 
tozoa,  namely,  Distoma  haematobium,  ova 
and  perfect  worm,  and  Filaria  sanguinis- 
hominis,  are  also  fully  treated  of  under  other 
headings. 

To  examine  blood,  the  finger,  having  been 
carefully  cleansed,  should  be  pricked  in  its 
extensor  aspect  with  a  lancet-needle  without 
being  squeezed  or  constricted  by  ligature,  &c. 
The  cover-glass  should  he  just  touched  at  its 
centre  with  the  blood-drop,  and  then  pressed 
very  lightly  on  the  slide,  so  that  a  thin  and 
uniform  layer  is  obtained.     It  is  of  the 
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greatest  importance  that  the  slide  and  cover- 
glass  should  be  perfectly  clean,  for  otherwise 
crenation  sets  in  very  rapidly.     A  ring  of 
some  indifferent  oleaginous  material,  such  as 
thin  vaseline,  applied  round  the  edge  of  the 
cover-glass  will  prevent  evaporation,  and  keep 
the  blood  fresh  for  many  hours.    For  the  ex- 
amination of  fresh  blood  this  is  sufficient, 
but  for  permanent  preparations  the  following 
technique  is  advisable.    Expose  the  cover- 
glasses  with  their  thin  films  of  blood  to  the 
vapour  of  1  to  2  per  cent,  osmic  acid  for 
some  minutes.  Then  dry  them  thoroughly  by 
placing  them  in  front  of  a  good  fire  carefully 
protected  {e.g.  under  a  watch-glass)  from 
dust,  &c.  They  may  then  be  stained  by  float- 
ing them  in  an  aqueous  solution  of  fuchsin, 
or  of  phenol-fuchsin  {see  formula  7),  and  then 
contrast  stained  with  alkaline  methylene  blue 
{see  formula  4).  Other  good  second  stains  are 
phenol-methylene  blue,  phenol-iodine  green 
(made  up  like  phenol-fuchsin),  anilin  oil,  or 
gentian  violet.    The  red  corpuscles  pick  up 
the  red  dye,  and  the  leucocytes  the  blue  or 
green.    In  any  case  the  blood-plates  will  be 
stained,  though  they  are  best  seen  if  the 
cover-glass  be  treated  by  Gram's  method. 
Eosin  is  frequently  used  for  staining  blood 
films,  and  a  convenient  formula  is  eosin 
(soluble  in  water)  1  grm.,  alcohol  60  c.c, 
water  160  c.c.    "When  the  cover-glasses  are 
sufficiently  stained  they  may,  after  removing 
the  superfluous  fluid  with  bibulous  paper,  be 
dried  in  the  flame  and  mounted,  but  it  is 
better  to  pass  them  through  absolute  alcohol 
very  quickly,  then  mop  up  on  filter  paper, 
pass  through  flame,  and  mount  in  balsam. 
A  similar  method  of  using  various  dyes  is 
suitable  for  the   demonstration  of  micro- 
organisms in  the  blood. 

(F)  Milk. — A  drop  of  milk,  placed  on  a 
slide  and  covered  with  a  thin  glass,  discloses 
on  examination  fatty  granules  and  globules 
of  all  sizes,  with  sharply  defined  outlines,  and 
kept  separate  from  one  another  by  surround- 
ing invisible  films  of  proteid  matter.  In  the 
milk  secreted  immediately  before  and  imme- 
diately after  delivery  will  be  seen  colostrum 
corpuscles,  and  a  few  leucocytes  and  occasional 
epithelial  cells.  Pathogenic  bacilli,  of  which 
bacillus  tuberculosis  is  the  most  important, 
have  been  demonstrated  in  milk. 

(G)  Morbid  Discharges. — The  micro- 
scope is  frequently  of  value  in  examining 
discharges  from  surfaces — for  instance,  in 
leucorrhcea ;  or  from  abscesses  which  may 
have  burst.  In  the  latter  cases,  besides  the 
pus-cells,  fragments  of  tissue  may  be  seen, 
indicating  the  situation  of  the  abscess;  or 
the  existence  of  a  new-growth  may  be  mani- 
fested by  finding  small  portions  in  the 
discharge.  Vaginal  secretions,  especially  in 
catarrhal  states,  in  addition  to  numerous 
leucocytes,  are  apt  to  contain  an  infusorian, 
the  Trichomonas  vaginalis,  an  oval-tailed 
animalcule  of  about  the  size  of  a  white  blood- 


corpuscle  provided  with  flagella  and  cilia ; 
micrococci  are  usually  abundant.  The 
microscopic  objects  in  the  seminal  fluid  are 
the  spermatozoa,  which  may  be  deficient  in 
number,  the  seminal  cells  from  which  they 
are  developed,  squamous  and  columnar  epi- 
thelial cells,  and  occasionally  red  blood- 
corpuscles,  leucocytes,  and  Charcot-Leyden 
crystals,  the  last-named  being  probably  only 
formed  after  the  preparation  has  stood  some 
hours. 

The  different  morbid  exudations  from 
serous  surfaces  exhibit  leucocytes  and  red 
blood-corpuscles,  fatty  granules,  and  crystals 
of  heematoidin,  cholesterin,  and  fats  in  vary- 
ing abundance.  Certain  micro-organisms 
which  invariably  accompany  suppuration, 
namely,  micrococci,  as  well  as  bacilli  of  tu- 
bercle, and  also  actinomycosis,  may  be  de- 
monstrated by  cover-glass  preparations  as 
above  described. 

(H)  Contents  of  Cysts. — These  are  for 
the  most  part  fluid  or  gelatinous,  and  leave 
very  little  for  microscopic  examination,  be- 
sides a  varying  number  of  red  and  white 
blood-corpuscles  and  epithelial  cells  of  various 
kinds.  Exception  must  be  made  to  the 
echinococcus  hooklets  of  hydatid  cysts,  the 
hairs  of  dermoid  cysts,  the  fatty  matter  of 
sebaceous  cysts,  and  cholesterine  crystals,  so 
commonly  met  with  in  ovarian,  and  indeed 
in  all  forms  of  cysts. 

(I)  New-Growths. — The  microscopical 
characters  of  tumours  are  fully  described 
under  the  heads  of  Cancer  and  Tumours. 

(K)  Parasites. — The  value  of  the  micro- 
scope for  the  detection  of  micro-organisms  in 
the  different  situations  in  which  they  occur 
has  been  already  referred  to.  Scarcely  less 
useful  is  the  instrument  for  the  recognition 
of  the  various  species  of  Tinea  and  Pediculi 
which  infest  the  skin  and  hairs.  See  Epi- 
phytic Skin-Diseases. 

(L)  Adulterations  of  Pood,  Drugs, 
&C. — By  means  of  the  microscope  many  im- 
purities and  adulterations  may  be  discovered, 
which  would  otherwise  remain  unrecognised. 
The  following  substances  which  are  exten- 
sively used  are  at  once  detected  under  the 
microscope,  and  many  of  them  in  this  way 
only — namely,  starch  of  various  kinds,  im- 
properly added  to  cocoa  and  mustard ;  leaves 
of  willow  or  plum,  substituted  for  tea ;  chicory, 
a  root  of  a  species  of  dandelion,  mixed  with 
coffee  ;  sand  with  sugar ;  red  lead  with  cay- 
enne pepper;  and  many  pigments— indigo, 
Venetian  red,  umber,  turmeric;  as  well  as 
different  salts,  sulphate  and  carbonate  of 
lime.  ,  . 

(M)  Medico-Legal  Inquiries.— Stams 
of  blood,  semen,  &c.  on  clothing  should  be 
moistened  with  a  few  drops  of  distilled  water 
or,  better  still,  a  i  per  cent,  solution  of  chlo- 
ride of  sodium,  and  scraped  with  a  sharp 
knife ;  and  the  fluid  then  transferred  to 
a  glass  slide,  and  examined  in  the  usual 


MICROSCOPE  IN  MEDICINE 


MICTURITION,  DISORDERS  OF  135 


manner.  The  microscopical  characters  of 
spermatozoa  and  blood  have  been  already 
referred  to. 

DESCRIPTION  OF  FIGURES. 

Fig.  9S. — Ked  blood-corpuscles— human. 

a.  Normal,  singly  and  in  rouleaux.  6.  Cre- 
nated  and  shrunk  from  drying  or  treatment 
with  a  concentrated  fluid,  c.  Distended  and 
globular  from  absorption  of  water. 

Fig.  94. — Leucocytes.   Pus,  mucous  or  white  blood- 
corpuscles. 

a.  Normal,    b.  After  treatment  with  acetic 
acid ;  nuclei  very  distinct. 
Fig.  95. — Epithelial  cells. 

a.  Scaly,  from  mouth,vagina,  &c.  6.  Columnar 
and  goblet,  from  gastro-intestinal  canal,  c. 
Ciliated,  from  air-passages,    d.  Irregular  and 
transitional  forms  from  urinary  tract. 
Fig.  96. — Spermatozoa. 
Fig.  97. — Hooklets  of  echinococcus. 
Fig.  98.— Crystals. 

a.  Etamatoidin.  b.  Heemin.  c.  Charcot-Ley- 
den  crystals. 
Fig.  99.— Milk. 

a.  Colostrum-corpuscles,  b.  Oil-globules,  very 
variable  in  size,  and  with  sharply  defined  out- 
line. 

Fig.  100. — Objects  seen  in  vomited  matter. 

a.  Muscle-fibres  partially  digested,  b.  Starch- 
granules,  some  showing  the  characteristic  con- 
centric marking,  others  broken  up  by  digestion, 
c.  Fragments  of  vegetable-tissue,  d,.  Sarcinse. 
e.  Torulse. 

Fig.  101. — Objects  seen  in  sputum. 

a.  Elastic  fibres  from  the  lung-tissue.  6.  Mi- 
nute fibrinous  coagula  occurring  in  acute  pneu- 
monia,   c.  Alveolar  epithelium. 

Fig.  102. — Adventitious  objects. 

a.  Hairs,  showing  cortex,  epidermis,  and  me- 
dulla, b.  Cotton-fibres,  showing  characteristic 
twist,  c.  Linen-fibres,  d.  Air-bubbles  in  vary- 
ing focus. 

Fig.  103. — Tyrosin ;  needles. 

Fig.  104. — Triple  or  ammonia- magnesium  phos- 
phates. 

Fig.  105. — Cholesterin;  plates. 

Fig.  106. — Chloride  of  sodium ;  cubes. 

Fig.  107. — Oxalate  of  calcium ;    dumb-bells  and 

octahedra. 
Fig.  108.— Cystin. 

Fig.  109. — Uric  acid ;  various  forms. 

W.  H.  AlLCHIN. 

R.  G.  Hebb. 

MICEOSPOR.ON  (jiiKpos,  small;  and 
trrropos,  a  spore). — Microsporon  furfu/r  is 
the  fungus  of  tinea  versicolor,  and  Micro- 
spore™, rwinu tissimum  of  erythrasma.  Sec 
Epiphytic  Skin-Diseases;  and  Erythrasma. 

MICTURITION,  Disorders  of.— 
Under  this  term  will  he  considered  those 
conditions  which  interfere  with  the  normal 
performance  of  micturition,  regarded  as  a 
physical  act.  Thus  suppression  of  urine  is 
not  included  in  this  category,  for  in  the  state 
so  described  no  urine  is  secreted  by  the 
kidney,  and  the  absence  of  the  secretion  is 
not  due  to  any  physical  cause  in  the  bladder 
or  urethra.  The  following  will  be  treated  of 
as  disorders  of  micturition: — 

L  Irritability  of  the  bladder  in  the  adult. 

2.  Diminished  size  of  stream. 


8.  Retention  of  urine,  partial  and  com- 
plete. 

-  4.  Urine  passing  by  an  abnormal  channel. 

5.  Incontinence  and  overflow  of  urine  in 
the  adult. 

6.  Incontinence  of  urine  in  the  child. 

1.  Irritability  of  the  bladder. — This  term 
is  never  to  be  employed  as  defining  any 
morbid  condition  of  the  bladder,  since  it  is 
too  vague  to  denote  anything  else  than  a 
symptom,  of  which  the  practitioner  has  to 
discover  the  cause.  It  is  commonly  used  in 
widely  differing  senses,  and  conveys  therefore 
no  definite  meaning  to  the  hearer.  As  de- 
noting a  symptom,  it  may  he  held  to  imply 
the  simple  fact  of  unduly  frequent  micturi- 
tion, and  should  never  be  used,  either  in 
writing  or  otherwise,  in  any  other  sense. 
Whenever,  therefore,  this  phenomenon  is 
present,  instead  of  regarding  it  as  due  to 
some  specific  morbid  state,  indicated  by  the 
term  '  irritability  of  the  bladder,'  as  too  fre- 
quently happens,  the  problem  to  be  solved  is 
What  is  the  cause  of  the  irritability  ?  In  all 
maladies  of  the  bladder,  and  in  most  that 
affect  the  kidney  also,  unnaturally  frequent 
micturition  is  present.  It  may  vary  in  de- 
gree, and  exist  alone  as  a  single  symptom ;  or 
it  may,  as  is  much  more  usually  the  case,  be 
accompanied  by  other  symptoms,  which  aid 
the  diagnosis.  Thus  it  is  present  in  all  the 
inflammatory  conditions  of  the  bladder,  and 
whenever  calculi,  foreign  bodies,  or  tumours 
exist  there.  Also  when  the  bladder  is  full, 
and  either  habitually  does  not  empty  itself, 
or  when  absolute  retention  is  present,  in 
either  case  the  wants  to  pass  water  are  fre- 
quent and  pressing.  It  is  often  present  in 
stricture  of  the  urethra,  and  in  inflammations 
of  that  passage;  also  in  chronic  pyelitis, 
simple  or  calculous,  in  chronic  nephritis,  in 
Bright's  disease,  in  diabetes  melhtus,  as  a 
result  of  the  increased  quantity  of  urine,  or 
when  urine  is  morbidly  acid.  It  is  present 
likewise  during  hysterical  states,  and  under 
emotional  excitements  in  many  persons  of 
either  sex ;  and  whenever  the  watery  ele- 
ments of  the  urine  are  rapidly  and  abun- 
dantly secreted. 

2.  Diminished  size  of  stream. — This  may 
occur  either  with  or  without  organic  obstruc- 
tion in  the  passage.  It  is  always  present,  of 
course,  in  congenital  narrowing  of  the  prepuce 
or  of  the  external  meatus ;  in  organic  stric- 
ture of  the  urethra ;  and  mostly  in  enlarged 
prostate.  It  may  be  occasioned  by  inflamma- 
tion of  the  urethra  and  prostate ;  and  by 
impaired  power  in  the  bladder  to  expel  its 
contents,  from  partial  paralysis,  atony,  or 
other  cause.  Occasionally  the  channel  is 
narrowed  by  irregular  actions  of  the  sur- 
rounding muscles,  and  thus  1  spasmodic  stric- 
ture '  (an  objectionable  term)  is  spoken  of  as 
producing  a  diminution  of  the  stream. 

8.  Retention  of  urine. — Retention  of  urine, 
partial  or  complete,  is  not  to  be  confounded 
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with  '  suppression,'  the  latter  being  of  course 
defective  action  of  the  secreting  organ,  so 
that  no  urine  is  produced,  and  the  bladder 
remains  empty.  Retention  is  the  result  in 
almost  all  cases  of  mechanical  obstruction, 
such  as  enlarged  prostate  from  hypertrophy, 
tumour,  presence  of  blood-clots  in  the  ure- 
thra or  bladder,  and  occasionally  from  rupture 
of  that  organ.  One  of  its  most  common  causes 
is  a  narrow  stricture  of  the  urethra,  espe- 
cially when  inflammation  follows  the  use  of 
instruments ;  inflammation  alone  may  also 
occasion  retention,  as  during  an  attack  of 
gonorrhoea.  Impacted  calculus  is  not  infre- 
quently the  cause  ;  sometimes  also,  but  most 
rarely,  the  spasmodic  action  referred  to  above. 

Treatment. — As  the  cause  is  a  purely 
mechanical  one  in  the  great  majority  of  in- 
stances, the  remedy  which  should  be  applied 
without   delay  is  also  a  mechanical  one, 
namely,  a  catheter  of  appropriate  size  and 
kind.    If  a  suitable  instrument,  however,  is 
not  within  reach,  medicinal  agents  may  be 
of  service  until  it  can  be  obtained.    At  the 
head  of  these  no  doubt  is  opium,  which 
allays  involuntary  straining,  and  sometimes 
thus  enables  the  patient  to  relieve  himself 
by  the  natural  method,  at  all  events  to 
some  extent.    It  should  be  given  in  full 
doses,  for  the  purpose  either  of  relieving 
the  patient's  suffering  and  anxiety,  or  of 
acting  favourably  on  the  function ;  and  the 
error  in  practice  which  has  been  most  com- 
mon is  to  give  doses  of  10  to  15  minims  of 
laudanum  or  liquor  opii,  when  30  to  40  or 
more  were  necessary,  and  might  have  been 
highly  useful.    Of  course  the  form  of  opiate 
may  be  varied,  according  to  the  habits  of  the 
patient  or  the  views  of  the  attendant.  Simple 
opium  is  merely  mentioned  here  as  the  type. 
Local  bathing,  as  hot  as  it  can  be  borne,  is 
also  a  valuable  adjunct ;  as,  for  example,  a 
hip-bath,  commencing  at  100°  F.,  which 
may  with  advantage  be  carried  gradually  up 
to  110°  in  these  circumstances.  Diuretics, 
often  given,  are  for  the  most  part  injurious  ; 
that  is  to  say,  when  the  cause  is  a  mechanical 
one  ;  the  same  must  be  said,  in  such  circum- 
stances, of  the  tincture  of  the  perchloride  of 
iron,  once  in  some  repute  in  retention  of 
urine.    As  a  general  principle,  also,  it  is  not 
to  be  forgotten  that  active  purgation  com- 
monly promotes  the  expulsive  action  of  the 
bladder,  often  materially  so,  and  tends  to 
afford  relief. 

4.  Urine  passing  by  abnormal  passages. — 
The'  urine  may  escape  by  abnormal  channels, 
passing  from  different  parts  of  the  urethra 
to  the  surface,  most  commonly  by  that  of 
the  perinteum,  constituting  urinary  fistula. 
This  condition  is  necessarily  named  as  one 
of  the  '  disorders  of  micturition,'  but  its  treat- 
ment belongs  exclusively  to  the  experienced 
practical  surgeon. 

5.  Incontinence  and  overflow  of  urine  m 
the  adult.— The  conditions  so  denoted  here 


are  among  those  disorders  of  micturition 
which  it  is  very  important  to  understand. 
It  not  infrequently  happens  that  a  man  be- 
tween fifty  and  sixty  years  of  age  finds  him- 
self gradually  compelled  to  pass  urine  oftener 
than  has  been  his  custom  hitherto,  and  that, 
the  tendency  still  increasing,  he  is  compelled 
to  pass  it  every  hour  or  two,  both  by  day  and 
night ;  and  sometimes  even,  especially  if  not 
relieved  by  treatment,  he  may  pass  it  with- 
out his  will  or  knowledge,  during  sleep. 
During  the  earlier  stages  of  the  affection,  it 
is  by  no  means  uncommon  that  the  indi- 
vidual learns  or  believes  that  his  experience 
is  natural  to  age,  and  is  either  not  amenable 
to  treatment,  or  is  not  worthy  of  serious 
notice.    Many  a  life  has  been  endangered 
most  certainly,  and  some  have  been  lost,  by 
such  an  estimate  of  these  symptoms.  Again, 
the  condition  described  is  often  loosely  spoken 
of  as  '  incontinence  '  of  urine ;  of  which,  how- 
ever, it  is  not  only  not  an  example,  but 
indeed  indicates  the  presence  of  a  condition 
precisely  contrary.  It  is  extremely  important 
not  to  confound  these  two  opposite  states 
when  making  our  diagnosis.  What  does  pro- 
duce frequent  micturition  and  so-called  '  in- 
continence '  in  such  a  case,  is  a  bladder  un- 
able to  empty  itself,  always  therefore  par- 
tially if  not  completely  filled,  from  which  the 
surplus  must  be  either  frequently  discharged, 
or  be  passed  'incontinently.'  The  important 
point,  then,  is  never  to  lose  sight  of  the  fact 
that  frequent  micturition,  and  above  all 
urine  involuntarily  passed  by  elderly  men, 
in  nineteen  cases  out  of  twenty  indicates 
retention  (requiring  the  catheter),  and  not 
incontinence. 

True  incontinence,  which  means  inability 
to  retain,  on  the  part  of  the  bladder,  is  a 
very  rare  occurrence,  and  is  present  almost 
invariably  only  in  cases  of  disease  in  the 
nervous  centres  producing  paralysis  in  other 
parts  of  the  body,  as  well  as  the  bladder. 
When  the  bladder-symptoms  alone  are  pre- 
sent, and  no  signs  of  paralysis  elsewhere 
exist,  it  may  be  held  as  almost  absolutely 
certain  that  the  bladder  itself  is  not  para- 
lysed. It  may  be  over-distended  with  fluid 
from  enlarged  prostate  ;  or  its  coats  may  be 
thinned  and  atonied,  and  so  unable  to  con- 
tract on  their  contents  ;  but  there  is  no  true 
paralysis  of  the  bladder  (commonly  as  that 
term  is  often  employed)  without  central 
lesions  of  the  kind  above  referred  to,  and 
affecting  other  functions  also  besides  that  of 
micturition.  . 

Treatment. — In  these  partial  retentions  ot 
urine,  producing  its  overflow  and  involuntary 
discharge,  the  remedy  consists,  in  the  more 
or  less  frequent  use,  according  to  circum- 
stances, of  a  soft  or  flexible  catheter,  and  the 
case  is  mainly  surgical.  There  are  some  in- 
stances in  which  restoration  of  the  power  of 
the  bladder  may  be  attempted  by  medicinal 
agents,  such  as  strychnine  and  iron,  or  by 
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electricity,  but  their  effect  is  little  or  none, 
apart  from  the  habitual  emptying  of  the 
organ  by  artificial  means.  In  some  cases 
perhaps  they  may  be  advantageously  asso- 
ciated with  the  surgical  treatment. 

6.  Juvenile  incontinence. — A  brief  sketch 
of  this  common  and  well-known  affection  is 
all  that  our  limits  will  admit.  Nevertheless 
it  is  one  relative  to  which  much  might  be 
written,  without  exhausting  a  subject  the 
pathology  of  which  has  wide  and  manifold 
relations. 

In  the  earliest  periods  of  childhood  an 
undue  frequency  of  passing  water  is  often  to 
be  observed  among  individuals  of  both  sexes, 
more  commonly  in  boys  than  in  girls.  As 
age  advances  the  infirmity  usually  lessens, 
and  then  disappears;  whilst  in  exceptional 
instances  it  continues,  without  change,  to 
puberty,  and  even  for  some  years  after  that 
period  has  arrived.    But  the  peculiarity  of 
the  case  is  that  the  urine  is  passed  unconsci- 
ously during  sleep,  and  this  forms  the  most 
serious  symptom.  In  spite  of  all  precautions, 
a  quantity  of  urine  is  discharged  every  night 
during  deep  sleep,  an  occurrence  of  which 
the  child  is  quite  unaware,  and  which  as  he 
advances  in  age  he  is  wholly  unable  to  con- 
trol, however  strong  may  be  his  disposition 
to  do  so.   On  the  bladder  becoming  distended 
reflex  action  of  the  vesical  muscular  coats 
takes  place,  and  the  contents  are  discharged. 
The  flow  of  urine  is  determined,  as  it  would 
appear,  not  by  inability  on  the  part  of  the 
bladder  to  retain  the  ordinary  quantity  of 
urine,  for  the  patient  does  so  by  day,  but  by 
its  undue  excitability  or  readiness  to  contract, 
so  that  the  water  is  passed  while  conscious- 
ness is  lost,  during  sleep.  In  a  few  instances, 
certain  aberrations  from  a  good  standard  of 
health  seem  to  favour  the  production  of  these 
phenomena,  especially  sources  of  irritation 
in  the  rectum,  which  produce  activity  in 
that  muscular  apparatus,  involving  also  the 
kindred  muscles  of  the  bladder,  which  are  so 
closely  associated.    Thus  the  presence  of  as- 
caride3  or  other  foreign  agents  may  suffice  to 
occasion  expulsive  action  in  the  bladder. 
During  the  period  of  infancy  and  early  child- 
hood the  nervous  system  is  highly  impres- 
sionable, and  the  habit  in  question  being 
accidentally  set  up,  its  persistence  may  result 
solely  from  repetition  through  the  force  of  \ 
•custom,  long  after  the  original  cause  has  dis- 
appeared. 

Sometimes  slight  malformations  of  the 
male  organ  favour  the  occurrence  of  incon- 
tinence; such  as  a  narrow  meatus,  or  a  long 
prepuce  which  is  never  retracted  and  is  con- 
sequently in  an  unhealthy  state. 

Precocious  development  and  extreme  ac- 
tivity of  the  mental  faculties,  producing  dis- 
turbed sleep,  seem  to  favour  the  occurrence 
of  incontinence.  On  the  other  hand,  it  is 
sometimes  associated  with  a  morbid  deficiency 
of  intelligence. 


Treatment.  —  The  treatment  ordinarily 
necessary  may  be  to  some  extent  inferred, 
when  examination  of  the  patient  has  deter- 
mined the  presence  or  absence  of  the  con- 
ditions named.    This  done,  the  next  indica- 
tion is  to  subdue  the  activity  of  the  expulsive 
function  of  the  bladder  by  some  agent  which 
possesses  that  power.    The  most  powerful 
for  this  purpose  is  undoubtedly  belladonna ; 
one  of  the  most  notable  qualities  of  this 
drug  is  its  temporary  influence  to  produce  a 
paralysed  condition  of  the  vesical  muscles. 
Thus,  if  administered  to  an  adult  whose 
powers  of  expelling  urine  are  feeble,  such, 
for  example,  as  are  commonly  met  with  in 
advancing  years,  complete  retention  of  urine 
is  often  produced.    Of  this  the  writer  has 
seen  many  marked  illustrations.    Now,  as 
has  already  been  observed,  in  not  a  few  of 
the  cases  of  so-called  'juvenile  incontinence,' 
its  existence  is  due  solely  to  persisting  habit 
after  the  original  occasion  of  it  has  long 
ceased ;  and  these  are  almost  certainly  and 
sometimes  rapidly  cured  by  administering 
the  agent  in  question.     The  object  is  to 
induce  a  partial  paralysis  of  the  bladder  for 
a  period  of  some  weeks,  and  if  the  case  is 
obstinate,  even  for  two,  three,  or  four  months, 
and  by  this  means  not  only  to  destroy  the 
old  habit,  but  to  develop  a  new  one,  namely, 
a  habit  of  retention,  and  the  annoyance  dis- 
appears entirely  and  for  ever.    On  meeting, 
therefore,  with  a  case,  whether  in  childhood 
or  youth,  the  first  indication  is  to  correct 
any  manifest  deviation  from  the  ordinary 
standard  of  general  health ;  and,  secondly,  to 
administer  belladonna  persistently.  Small 
doses,  suited  to  the  age  of  the  patient,  suffice 
at  first,  and  may  be  given  every  afternoon 
and  evening  only — say  from  six  to  twelve 
minims  of  the  tincture  on  each  occasion 
during  the  first  week.    In  the  second  and 
third  weeks  of  treatment,  the  dose  may  be 
augmented  one-fourth  ;  in  the  fourth  and 
fifth  weeks  the  original  dose  is  raised  a  third 
or  half;  meantime  some  improvement  will 
almost  certainly  by  this  time  be  manifest. 
Since  the  ability  to'  bear  belladonna  increases 
rapidly  as  the  system  becomes  habituated  to 
it,  a  larger  dose  may  be  given  during  a  further 
term  of  three  successive  weeks,  by  which  time 
the  involuntary  discharge  of  urine  probably 
ceases.    If  not,  a  gradually  increased  dose 
must  still  be  continued.    After  this  the  dose 
may  be  gradually  diminished,  and  at  a  rate 
more  rapid  than  that  by  which  it  was  aug- 
mented :  the  habit  of  retention  has  probably 
been  formed  by  this  time,  and  when  cessa- 
tion from  medicine  takes  place,  no  recurrence 
of  the  symptoms  will  be  observed.    Such  is 
the  writer's  experience  in  a  considerable 
proportion  of  the  cases  which  have  fallen  in 
his  way.    But  it  must  be  confessed  that  a 
troublesome  minority  is  met  with  in  which 
the  influence  of  the  belladonna  has  not  been 
permanent.    It  almost  invariably  produces 
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some  improvement,  however,  and  it  is  worth 
while  to  be  careful  that  the  drug  has  been 
well  prepared.  Thus  the  writer  has  been 
successful  with  the  belladonna  of  one  che- 
mist, after  failure  with  that  of  others.  Now, 
in  regard  of  these  obstinate  and  exceptional 
cases,  what  remains  to  be  done  ?  It  may 
be  assumed  that  an  exhaustive  observation 
has  been  made  of  all  the  functions,  especially 
of  those  which  perform  digestion,  and  that  it 
is  unnecessary  to  insist  further  on  this  score, 
or  to  suggest  the  numerous  details  which 
such  consideration  gives  rise  to.  All  this 
done,  there  still  remain  modes  of  treatment 
of  a  local  character,  which  ultimately  almost 
always  prove  successful  in  these  cases.  These 
do  not  include  blisters  on  the  sacrum ;  appa- 
ratus to  prevent  the  patient  lying  on  his 
back,  when  asleep  ;  arrangements  to  arouse 
him  during  the  night  once  or  twice  to  pass 
water  voluntarily,  and  such  measures— all  of 
which  are  palliative  means,  and  do  little 
towards  a  radical  cure,  and  which  consti- 
tuted the  chief  agencies  employed  some 
years  ago. 

Superior  to  all  these  in  the  writer's  hands 
has  been  the  application  of  a  solution  of 
nitrate  of  silver  to  the  urethra,  whether  in 
the  male  or  female.  Even  the  use  of  a 
flexible  bougie,  small  of  course  for  children, 
passed  daily,  and  removed  in  the  course  of  a 
minute  or  so,  is  sometimes  successful.  But 
if  this  fails,  the  injection  by  means  of  a 
sufficiently  long  tube  of  the  solution  named 
to  the  prostatic  portion  of  the  urethra  and 
neck  of  the  bladder,  is  a  remedy  of  no  mean 
value.  The  process  generally  known  to 
surgeons  as  '  instillation,'  by  means  of  a 
syringe  and  a  flexible  tube,  is  perhaps  the 
best.  For  young  women  up  to  the  age  of 
eighteen  or  twenty  in  whom  this  unfortunate 
infirmity  still  exists,  the  writer  has  found 
it  almost  always,  if  not  invariably,  successful. 
It  should  be  applied  immediately  after  the 
bladder  is  emptied,  in  quantity,  say,  of  a 
drachm,  and  of  a  minimum  strength  of  ten 
grains  to  the  ounce,  up  to  treble  that  strength 
if  necessary  for  subsequent  applications. 
Enough  should  be  employed  to  produce 
decided  smarting,  which  shall  continue  for 
a  day  or  two.  A  week  or  two  should  be 
permitted  to  elapse  between  each  applica- 
tion. 

It  would  not  be  right  to  omit  the  mention 
of  other  remedies  besides  belladonna,  which 
may  be  used  either  alone  or  in  combination 
with  it.  Such  are  the  tincture  of  the  per- 
chloride  of  iron ;  strychnine ;  tincture  of  can- 
tharides ;  and  bromide  of  potassium.  The 
last-mentioned,  given  at  night  only,  has 
sometimes  a  manifestly  beneficial  effect. 

Henry  Thompson. 

MIDDLE  PARK  HOT  SPRINGS, 
in  Grand  County,  Colorado,  U.S.A. — 
Thermal  waters.    See  Mineral  Waters. 


MIGRAINE. — A  synonym  for  megrim. 
See  Megrim. 

MIGRATION  OF  CORPUSCLES. 

The  escape  of  blood- corpuscles  through  the 
walls  of  minute  vessels,  and  their  passage 
into  the  surrounding  tissues.  The  process 
is  chiefly  seen  in  inflammation.  See  In- 
flammation. 

MILIARIA  {rwiUum,  a  millet-seed). — 
Synonv  :  Sudamina  ;  Fr.  Miliaire ;  Ger. 
Friesel. 

Definition. — A  vesicular  eruption  of  the 
skin,  generally  associated  with  profuse  sweat- 
ing, and  sometimes  with  pyrexia. 

Description. — The  proximate  causes  of 
miliaria  are  heat  and  sweating.  The  vesicles 
have  the  bulk  of  millet-seeds ;  are  developed 
close  to  the  pores  of  the  skin ;  are  generally 
discrete  ;  and  are  dispersed  irregularly  over 
the  surface.  They  are  thin,  and  contain  at 
first  a  pellucid  fluid;  in  a  more  advanced 
stage  they  sometimes,  though  rarely,  become 
inflamed,  and  then  the  serum  becomes  milky 
and  opaque,  and  the  eruption  is  called  miliaria 
alba.  When  left  to  themselves  the  vesicles 
subside  and  dry  up  into  an  extremely  thin 
scale. 

Treatment. — The  treatment  of  miliaria 
consists  in  subduing  whatever  feverish  symp- 
toms may  be  present ;  in  lightening  the  cloth- 
ing and  coverings  ;  in  the  use  of  tepid  baths 
and  tepid  sponging ;  and,  after  the  bath,  dust- 
ing the  skin  with  some  absorbent  powder, 
such  as  fuller's  earth.  Sponging  with  lime- 
water  is  also  useful ;  and  the  use  of  a  lotion 
in  which  oxide  of  zinc  is  suspended  in  lime- 
water,  in  the  proportion  of  40  grains  to  an 
ounce.  This  should  be  painted  on  the  affected 
parts  of  the  skin,  and  allowed  to  desiccate 
thereon.  Erasmus  Wilson. 

MILIARY  ANEURYSMS.— Minute 
dilatations  in  connexion  with  the  _  small 
blood-vessels;  especially  met  with  in  the 
brain.    See  Brain,  Vessels  of,  Diseases  of. 

MILIARY  FEVER. — A  febrile  condi- 
tion attended  with  the  eruption  of  miliaria. 
See  Miliaria. 

MILIARY  TUBERCLES.  —  True 
tubercles,  which  appear  in  the  form  of  minute 
granulations.    See  Tubercle. 

MILK  FEVER.— Synon.  :  Ephemeral 
Fever ;  So.  Weed  ;  Fr.  Fievre  de  Lait ;  Ger. 
Milchfieber. 

Definition. — A  febrile  condition  produced 
by  constitutional  disturbance,  accompanying 
the  flow  of  milk  to  the  breasts,  on  the  third 
or  fourth  day  after  delivery. 

JEtiology. — The  older  writers  considered 
a  febrile  state  to  be  a  normal  accompani- 
ment of  the  establishment  of  the  secretion  of 
milk,  but  since  the  introduction  of  the  clini- 
cal thermometer,  and  its  employment  by 
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nurses  as  part  of  the  daily  routine  after 
labour,  it  has  been  shown  that  functional 
disturbances  in  the  breasts  about  this  period, 
sufficient  to  cause  a  distinct  milk  fever,  are 
quite  of  exceptional  occurrence.  It  appears 
to  arise  chiefly  in  those  who  are  in  a  feeble 
state  from  want  of  nourishment,  loss  of 
blood,  or  other  cause ;  or  to  occur  when  the 
child  has  not  been  put  to  the  breasts  suffi- 
ciently early  to  free  the  milk  tubes. 

Symptoms. — The  symptoms  of  milk  fever 
are  sometimes  slight,  and  pass  off  very 
quickly,  in  which  case  the  term  '  ephemeral ' 
is  appropriate ;  but  sometimes  the  fever  is 
considerable,  the  temperature  rising  high, 
perhaps  exceeding  102°  F.,  and  the  pulse 
beating  120  or  more  in  the  minute,  from 
which  state  the  recovery  is  probably  less  rapid. 
The  patient  generally  experiences  slight 
shivering,  her  teeth  chatter,  there  is  a  sen- 
sation of  cold  water  running  down  her 
spine,  and  she  calls  for  blankets  and  hot- 
water  bottles.  At  this  time  the  breasts 
are  swollen  and  sensitive.  This  chill  soon 
gives  way  to  a  hot  stage,  which  may 
last  from  two  to  twelve  hours ;  the  head 
aches  badly ;  there  is  pain  in  the  limbs  and 
restlessness,  and  generally  thirst.  The  breasts 
now  become  very  painful  to  the  touch, 
hard,  and  knotty,  the  skin  tense  and  shiny, 
and  the  superficial  veins  distended,  while  the 
axillary  glands  are  enlarged,  and  the  lym- 
phatics running  to  them  can  be  felt  like 
cords.  Then  follows  the  sweating  stage, 
from  which  great  relief  is  experienced ;  the 
breasts  become  softer,  and  milk  commences 
to  flow  from  the  nipples ;  the  temperature 
falls ;  and  all  the  symptoms  abate. 

Treatment. — During  the  cold  stage  the 
desire  of  the  patient  for  hot-water  bottles 
and  blankets  should  be  gratified ;  and  care 
should  be  taken  not  to  diminish  the  amount 
of  clothing  too  rapidly  during  the  hot  stage. 
The  bowels  should  be  evacuated.  A  dia- 
phoretic mixture,  such  as  solution  of  acetate 
of  ammonium  with  camphor  water,  should  be 
administered ;  and  the  child  should  be  put 
to  the  breasts  as  soon  as  the  sweating  stage 
sets  in.  In  many  cases  flannels  wrung  out 
in  hot  water  applied  to  the  breasts  give  great 
relief;  and  sometimes  very  gentle  kneading 
towards  the  nipple,  using  the  thumb,  with 
vaseline  or  warm  oil,  starts  the  milk  to  flow 
from  the  nipple,  and  hastens  the  subsidence 
of  the  symptoms.         Clement  Godson. 

MIMOSIS  {jitfitoixat,  I  imitate). — A  term 
applied  to  the  phenomena  of  a  disease,  which 
resemble  orimitate  those  of  another  disease. 

MIND,  Disorders  of.— See  Idiocy;  and 
Insanity. 

MINERAL  WATERS.— Definition. 
Mineral  Waters  is  the  name  given  to  those 
waters  which,  on  account  of  the  different 
saline  or  gaseous  substances  which  they  hold 


in  solution,  or  of  their  elevated  tempera- 
ture, are  used  in  the  treatment  of  disease, 
either  internally  or  in  the  various  forms  of 
baths. 

The  science  that  treats  of  the  effects  of 
mineral  waters  and  baths  on  a  great  number 
I  of  chronic  maladies  is  called  Balneothera- 
peutics. In  a  wider  sense  this  branch  of 
medicine  comprises  also  the  use  of  sea  baths 
and  of  common  water,  but  these  subjects  are 
treated  in  separate  articles.  See  Hydro- 
therapeutics  ;  and  Sea  Air. 

Courses  of  mineral  waters  and  baths  are 
to  be  regarded  as  methods  of  treatment 
analogous  to  courses  of  other  remedies  ;  but 
they  are  much  more  complicated,  not  only 
because  many  of  the  mineral  waters  are  in 
themselves  compound  remedies  containing 
several  active  substances  in  combination, 
but  also  because  in  most  courses  of  waters 
or  baths  the  invalid  is  influenced  in  body 
j  and  mind  by  several  other  powerful  agents, 
i  such  as  travelling;  change  of  social  con- 
ditions, occupation,  scene,  diet,  and  habits 
in  general,  mostly  including  increased  exer- 
cise; and  by  change  of  climate.  Each  of 
these  influences  has  in  itself  a  powerful 
action,  and  to  their  combination  we  must 
often  ascribe  a  great  part  of  the  curative 
effects  of  balneotherapeutic  courses ;  they 
ought  therefore  to  be  carefully  considered  in 
every  individual  case  as  part  of  the  plan 
prescribed.  We  are  unable  in  this  article 
fully  to  discuss  these  important  concomitant 
influences,  but  may  refer  for  then-  critical 
estimation  to  Dr.  Braun's  treatise  On  the 
Curative  Effects  of  Baths  and,  Waters,  and 
other  works. 

As  most  chronic  diseases  are  treated  by 
other  remedies  as  well  as  by  balneothera- 
peutic courses,  the  physician  must  in  every 
case  consider  whether  and  when  mineral 
waters  are  to  be  used,  either  instead  of  other 
remedies,  or  in  combination,  or  in  alternation 
with  them. 

General  Composition  and  Classification. 
The  principal  constituents  of  mineral  waters 
are :  Water,  sodium,  magnesium,  calcium,  and 
iron ;  combined  with  hydrochloric,  sulphuric, 
carbonic,  and  hydrosulphuric  acids,  the  two 
latter  existing  also  in  some  waters  '  free,' 
that  is,  uncombined  with  bases.  Nitrogen 
and  oxygen  are  likewise  present  in  most 
mineral  waters  in  various  proportions ;  and 
in  some  there  are  also  silica,  arsenic,  bro- 
mine, iodine,  lithium,  manganese,  potassium, 
alum,  organic  matters,  and  several  other 
substances  in  small  quantities. 

The  substances  dissolved  in  mineral 
waters  are  derived  from  the  surface-soil  and 
the  rocky  strata  through  which  the  water 
deposited  from  the  atmosphere  passes.  The 
dissolving  power  of  this  water  is  much  in- 
creased by  the  gases  which  it  absorbs,  espe- 
cially carbonic  acid  and  oxygen.  The  con- 
stitution of  mineral  waters,  therefore,  varies 
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according  to  the  nature  of  the  strata  through 
which  they  have  passed. 

The  different  mineral  waters  may  be 
grouped  in  various  ways,  as,  for  instance, 
according  to  their  chemical  constituents, 
their  temperature,  their  geological  origin  or 
geographical  distribution,  or  their  physio- 
logical or  therapeutical  actions. 

The  chemical  classification,  imperfect 
though  it  is,  offers  the  advantage  that  it 
directs  the  attention  at  once  to  the  most  im- 
portant constituents  of  the  water.  Some  of 
the  classes,  however,  are  not  named  accord- 
ing to  the  substances  contained  in  them  in 
the  largest  quantity,  but  according  to  those 
considered  most  potent ;  such  as  the  iron 
and  sulphur  waters.  Another  difficulty  in 
the  classification  is,  that  some  mineral 
waters  contain  several  active  substances  in 
sufficiently  large  proportions  to  allow  of 
their  being  placed  in  different  classes  ;  and, 
again,  that  some  springs  are  so  deficient  in 
active  principles  as  to  render  it  doubtful 
where  to  place  them.  Of  these  latter,  some 
appear  to  owe  their  virtues  to  the  water 
alone,  and  its  temperature,  aided  by  the 
climate  with  which  they  are  associated. 
Beginning  with  the  latter  as  the  most 
simple,  we  may  group  the  mineral  waters 
in  the  following  principal  classes  : — 

I.  Simple  Thermal  Waters ;  II.  Common 
Salt  or  Muriated  Saline  Waters ;  III.  Alka- 
line Waters;  IV.  Sulphated  Saline  Waters; 
V.  Iron  or  Chalybeate  Waters;  VI.  Sul- 
phur Waters  ;  VII.  Earthy  and  Calcareous 
Waters. 

Some  of  the  waters  are  chiefly  used  for 
bathing,  others  more  for  drinking,  the  ma- 
jority for  both  purposes.  In  the  considera- 
tion of  the  uses  of  the  different  spas,  it  is 
important  to  distinguish  between  the  effects 
produced  by  the  baths,  and  those  caused  by 
the  internal  use  of  the  waters  ;  and  in  larger 
works  the  plan  followed  by  Dr.  Braun, 
namely,  to  devote  one  section  to  '  bathing  ' 
and  another  to  '  drinking  courses  of  mineral 
waters,'  offers  advantages  to  the  student; 
but  in  an  article  like  the  present  it  would  be 
inconvenient,  as  frequent  repetitions  would 
be  necessary. 

The  term  '  baths  '  comprises  not  only  the 
ordinary  tub  bath,  but  also  swimming  baths, 
or  piscines ;  partial  baths  for  the  feet,  the 
hands,  and  other  parts ;  douches  of  great 
variety ;  vapour  baths  ;  carbonic  acid  baths ; 
and  mineral  mud  baths.  At  many  places 
also  inhalations  of  vapour  and  pulverised 
spray  form  part  of  the  treatment. 

We  will  now  give  a  short  account  of  the 
different  classes. 

I.  Simple  Thermal  Waters.— The 
simple  thermal  waters  are  characterised  by 
poverty  in  solid  and  gaseous  substances,  and 
hence  low  specific  gravity ;  by  perfect  trans- 
parency ;  by  great  softness ;  and  by  elevated 
temperature — varying  in  the  different  spas 
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from  about  80°  to  over  150°  F.  Some  of  them 
contain  nitrogen  in  larger  proportions  than 
the  gases  of  waters  usually  do,  others  more 
oxygen.  They  are  often  called  indifferent 
waters,  on  account  of  the  absence  of  special 
mineralisation;  and  also  wild  baths  (Wild- 
bader),  on  account  of  their  being  usually 
situated  in  wild  mountainous  regions. 

Action. — The  water  of  this  class  of  spas 
when  taken  internally  probably  acts  only  as 
ordinary  very  pure  warm  water.  By  the 
drinking  of  warm  as  well  as  of  cold  water, 
the  stomach  is  washed  out ;  the  secretion  of 
bile,  saliva,  pancreatic  juice,  urine,  etc.,  is 
increased ;  the  tissue-change  is  augmented, 
and  the  removal  of  effete  matters  from  the 
tissues  and  blood  promoted;  and  by  the 
acceleration  of  the  retrogressive  tissue- 
change,  the  progressive  tissue-change  be- 
comes facilitated.  As  differences  between 
warm  water  and  cold  water,  we  may  mention 
that  the  latter  acts  more  as  a  local  excitant 
on  the  stomach,  while  the  former  is  more 
easily  absorbed,  and  makes  less  demands  on 
the  powers  of  the  constitution,  by  not  caus- 
ing any  expenditure  of  heat. 

The  simple  thermal  waters  are  much 
more  used  for  bathing  than  for  drinking 
courses ;  and  the  baths,  as  such,  have  prob- 
ably the  effects  of  ordinary  warm  baths, 
varying  according  to  the  temperature  of  the 
baths,  and  the  time  spent  in  them. 

As  the  fundamental  effects  of  warm  baths, 
which  effects  form  part  of  the  action  of  all 
kinds  of  warm  baths,  simple  as  well  as 
mineralised,  we  may  regard — 

(1)  That  they  soften  and  cleanse  the  skin 
more  rapidly  than  cold  baths,  and  prepare  it 
for  perspiration. 

(2)  That  they  equalise  and  diminish  the 
loss  of  heat,  and,  according  to  the  tempera- 
ture of  the  bath,  lessen  or  prevent  it  alto- 
gether ;  and  that,  in  the  hot  bath,  heat  is 
even  added  to  the  body. 

(3)  That  the  circulation  in  the  skin  is 
accelerated. 

(4)  That  the  organic  functions  and  the 
tissue-change  are  slightly  stimulated,  or 
rather  facilitated,  without  any  strong  reaction 
on  the  part  of  the  organism. 

(5)  That  the  nervous  system  and  muscular 
frritability  are  calmed. 

(6)  That  the  absorption  of  exudations  is 
promoted. 

These  effects,  as  already  mentioned,  vary 
considerably  with  the  degree  of  heat.  In  the 
tepid  bath  (from  80°  to  95°  F.)  the  central 
nervous  system  and  the  action  of  the  heart 
are  but  slightly  influenced;  in  the  warm 
bath  (from  96°  to  102°  or  103°  F.)  the  hearts 
action  is  quickened,  but  the  respiration  is 
generally  only  slightly  affected;  in  the  hot 
bath  (from  103°  to  110°  F.)  the  central  ner- 
vous system  becomes  much  more  excited; 
not  only  is  the  heart's  action  further  accele- 
rated, but  the  respiration  becomes  rapid,  and 
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sometimes  irregular  ;  and  the  hyperternia  of 
the  skin  leads  to  perspiration  on  removal 
from  the  bath. 

Baths  of  a  temperature  above  110°  F.  are 
scarcelv  ever  used,  and  only  for  a  very  few 
minutes.  The  effects  vary  also  considerably, 
according  to  the  duration  of  the  immersion. 

Uses. — The  drinking  courses  of  these 
waters  may  assist  in  the  treatment  of  irri- 
table forms  of  affections  of  the  throat, 
stomach,  and  intestines,  with  spasmodic 
cough,  cardialgia,  constipation  from  sluggish 
secretion  of  bile  and  intestinal  secretions; 
and  by  increasing  the  tissue-change,  and  re- 
moving used-up  material,  they  are  useful  in 
chronic  rheumatism  and  gout. 

One  of  the  main  uses  of  the  simple  thermal 
baths  is  to  allay  over-excitability  and  hyper- 
sensibility  of  the  nervous  system  in  its  various 
spheres ;  thus  they  often  act  beneficially  in 
cases  of  neuralgia,  hyperesthesia,  painful 
menstruation,  ana  hysterical  tendency.  Their 
reputation  in  painful  wounds  and  cicatrices 
is  historical.  In  these  cases,  as  well  as  in 
chronic  rheumatism  in  its  various  forms 
and  sciatica,  the  hotter  are  more  useful  than 
the  tepid  baths.  In  some  forms  of  paralysis 
and  loss  of  muscular  power  depending  on 
peripheral  changes,  such  as  exudations  on 
nerve-sheaths,  good  effects  are  produced  ; 
but  if  they  are  caused  by  changes  in  the 
centres  of  the  nervous  system,  not  much  is 
to  be  expected.  In  gout  the  internal  use  of 
other  mineral  waters  is  generally  required, 
but  as  second  courses  the  simple  thermal 
waters  are  often  useful ;  and  in  many  deli- 
cate gouty  persons  the  balneotherapeutic 
treatment  ought  to  be  restricted  to  courses 
of  tepid  baths,  aided  by  'climate  and  diet. 
Most  of  these  conditions  can  be  also  treated 
with  other  waters. 

The  ordinary  thermal  bath  requires  in 
many  cases  the  assistance  of  douches  and 
massage;  and  in  some,  douches  are  prefer- 
able to  the  ordinary  hot  baths,  either  alone 
or  in  combination  with  massage. 

Enumeration  and  Selection. — The  choice 
of  a  simple  thermal  spa  is  to  be  guided,  not 
by  the  name  of  the  disease  alone,  but  also  by 
the  state  of  constitution,  and  many  concomi- 
tant circumstances.  The  simple  thermal 
waters  deserve,  cceteris  paribus,  the  prefer- 
ence, when  gentle  management  is  required — 
when  it  is  desirable  to  make  as  slight  de- 
mands as  possible  on  the  powers  of  the  con- 
stitution. Their  action  is  in  this  respect 
greatly  assisted  by  the  mountainous  climate 
enjoyed  by  the  majority  of  these  baths.  The 
selection  of  a  special  spa  in  a  given  case  de- 
pends on  the  nature  of  the  case  in  the  widest 
sense;  on  the  degree  of  elevation  which  is 
desirable;  on  the  means  of  treatment  ob- 
tainable and  cnstornary  at  the  different 
spas,  including  the  most  important  agent — 
the  spa  physician;  on  the  accommodation, 
the  food,  manner  of  living,  and  social  condi- 
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tions  ;  on  the  distance  and  means  of  reaching 
the  spa ;  and  on  many  other  circumstances. 
Information  on  these  subjects  can  only  be 
obtained  by  the  study  of  larger  works,  and 
by  personal  visits.  We  can  give  here  only 
the  names  of  the  principal  spas  of  this  class 
arranged  according  to  their  elevation : — 


Name 

Country 

Elevation 
(approxi- 
mative). 
Feet 

Tempera- 
ture of 
springs. 
Fahren- 
heit 

Panticosa 

ftnnin  f~P prpnpp^  \ 

5000 

77o_92° 

Leukerbad  ' 

(Loeche- 

O  11  lUijLlllUlU 

4600 

102°-122° 

les-Bains) 

Bormio 

Italy  _ 

4300 

90°-104° 

Gastein 

■A-iisfcri&ii  Alps 

3300 

95°-114'8° 

Pfaflers 

S  u'itTArl  a  nrl 

O  \\  1  L  L.K.  1  liVliLl 

2115 

100-4° 

Johannisbad 

~R  n  \\  oiti  "t  q 

-D  U 11 C  111  Ltli 

2000 

86° 

Bagneres  de  | 

Prance 

1850 

90°-95° 

Bigorre  J 

(Pyrenees) 

Bagatz 

OWllACrialili 

1570 

96° 

Badenweiler 

T?a  Hon 
Jj  it  lit  11 

1425 

ou  — <j\J  u 

Landeok 

Silesia  (Prussia) 

1400 

66°-84'2° 

Wildbad 

WUrtemberg 

1323 

95°-98-6P 

Plombieres 

Prance 

1310 

66°-156° 

Luxeuil 

Prance 

1300 

65°-163° 

Neuhaus 

Styria  (Austria) 

1200 

95° 

Liebenzell 

WUrtemberg 

1113 

72°-82° 

Warmbrunn 

Silesia  (Prussia) 

1100 

96-8°-101° 

Tobelbad 

Tyrol 

1090 

77°-82° 

Aix-les-Bains 

Savoy,  Prance 

1060 

86°-120° 

Burton 

England 

f    1000  1 
1  (nearly)  J 

82° 

Schlangenbad 

Nassau  (Prussia) 

900 

81-5°-86° 

Neris 

France 

800 

114°-125° 

Bbmerbad  ) 
and  Tttffer  J 

Styria  (Austria) 

700-800 

93°-100° 

Teplitz 

Bohemia 

650 

95°-120° 

Lucca 

Italy 

500 

100°-129° 

Dax 

Prance 

130 

127°-140° 

Bath 

England 

100 

100o-120°- 

Many  other  slightly  mineralised  warm 
waters,  whose  principal  action  is  to  be  re- 
ferred to  water  and  heat,  might  be  mentioned 
here,  while  several  of  the  places  contained  in 
the  list,  as  Leukerbad,  Bormio,  Bagneres  de 
Bigorre,  and  Bath,  might  find  places  in  other 
divisions. 

The  very  hot  Algerian  baths,  Hammam- 
Meskoutin,  Biskra,  and  Hammam-R'Irha, 
the  last  beautifully  situated  some  sixty  miles 
from  Algiers,  belong  likewise  to  this  class. 

The  United  States  of  America  are  likewise 
rich  in  simple  hot  springs,  which  are  partly 
already  in  use,  partly  awaiting  development. 
Sooner  or  later  they  will  equal  and  perhaps 
surpass  the  most  celebrated  thermal  waters 
of  Europe.  "We  will  only  mention  here  a  few 
of  them  :  the  '  Hot  Springs '  in  Virginia ;  the 
'  Hot  Springs '  in  Arkansas  ;  the  '  Calistoga 
Hot  Springs,'  California ;  the  '  Geysers,' 
California ;  the  '  Paso  Robles  Hot  Springs ' 
in  California  ;  the  '  Idaho  Hot  Springs '  in 
Colorado ;  the  '  Warm  Springs '  in  North 
Carolina;  the  '  Warm  Springs  '  in  Georgia; 
'  Lebanon  Springs '  in  Columbia  comity, 
New  York ;  the  '  Warm  Springs '  and  the 
'  Healing  Springs  '  in  Hath  county,  Virginia. 
(For  furthor  information  we  refer  to  Tlie 
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Mineral  Springs  of  the  United  States  of 
America,  by  G.  E.  Walton,  M.D.,  New  York, 
1883.) 

Allied  in  their  action,  though  more  power- 
ful in  their  demands  on  the  system  and  in 
their  effects,  are  the  natural  hot  -  vapour 
baths  in  the  large  cave  of  Monsummano  in 
Upper  Italy,  and  in  the  smaller  excavation 
in  the  rocks  of  Battaglia  in  the  Euganean 
mountains. 

II.  Common  Salt  or  Muriated  Saline 
Waters. — Composition. — Common  salt,  or 
chloride  of  sodium,  is  the  principal  solid  con- 
stituent of  the  waters  of  this  class ;  but  this  | 
substance  is  contained  also  in  many  other 
mineral  waters,  especially  in  some  alkaline, 
some  sulphur,  and  some  Glauber's  salt  waters, 
and  has  a  considerable  share  in  the  effects 
of  these  waters.  Some  of  the  springs  in 
this  class  contain  also  appreciable  quantities  ' 
of  iron,  and  of  carbonates  of  sodium,  lithium, 
magnesium,  and  lime,  by  which  their  action 
is  modified. 

Action. — In  order  to  appreciate  the  action 
of  the  common  salt  waters,  we  must  bear  in 
mind  that  common  salt  forms  part  of  all  the  i 
tissues  and  juices  of  the  body;  that  it  promotes  j 
digestion ;  that  it  is  essential  to  the  forma- 
tion as  well  as  the  disintegration  of  cells  and 
tissues ;  that  it  stimulates  not  _  only  the 
retrogressive,  but  also  the  progressive  tissue- 
change  or  nutrition  of  the  body  ;  and  that  it 
is  a  great  agent  in  the  processes  of  secretion 
and  absorption.  Chloride  of  sodium  stimu- 
lates the  secreting  apparatus  of  the  stomach 
and  intestines,  and  hence  the  action  of  the 
bowels  and  the  circulation  of  the  portal 
system,  and  indirectly  the  general  circula- 
tion. It  quickens  the  tissue-change ;  and 
through  this,  as  well  as  the  increased  circu- 
lation, it  promotes  absorption  of  pathological 
products,  without  lowering  the  organism. 
In  larger  doses,  however,  beyond  about  five 
drachms  per  diem,  irritation  of  the  mucous 
membrane  of  the  stomach  and  intestines 
may  be  produced.  The  action  of  the  com- 
mon salt  waters  is  modified  by  their  accom- 
panying properties,  especially  by  the  carbonic 
acid  contained  in  them,  by  their  temperature, 
and  by  the  degree  of  their  concentration. 

The  carbonic  acid  in  this  and  other  classes 
of  waters  quiets  the  sensitive  nerves  of  the 
stomach  ;  stimulates  the  secretion  and  peri- 
staltic action  of  the  stomach  and  bowels; 
and  indirectly  increases  the  secretion  of  the 
kidneys.  In  large  quantities,  however,  if 
not  rapidly  ejected  by  eructation,  it  may 
produce,  by  being  absorbed,  poisonous  effects 
on  the  blood  and  nervous  system.  The  pre- 
sence of  carbonic  acid  in  salt  waters  mcreases 
the  effects  of  chloride  of  sodium  on  the 
■stomach  and  intestines,  and  by  accelerating 
the  passage  of  the  waters  from  the  stomach 
into  the  intestinal  canal,  promotes  the  action  j 
of  the  bowels. 

Elevation  of  the  temperature  of  the  water 


produces  more  rapid  absorption,  and  thus 
diminishes  the  local  and  increases  the  more 
distant  and  constitutional  effects. 

Concentration  increases  the  local  stimula- 
tion. 

As  to  the  action  of  these  waters  in  the 
form  of  baths,  the  chloride  of  sodium  and 
other  chlorides  (though  any  absorption 
through  the  skin  of  these  and  other  salts 
contained  in  mineral  waters  is  doubtful,  or, 
at  all  events,  forms  only  a  Bmall  part  of  their 
therapeutic  effects)  stimulate  the  cutaneous 
ends  of  the  nerves  and  the  capillaries,  and 
promote  through  this  the  nutrition  and 
tone  of  the  skin,  and  indirectly  the  tissue- 
change,  an  action  which  is  heightened  by  the 
presence  of  carbonic  acid,  as  witnessed  at 
the  gaseous  saline  baths  of  Rehme  and 
Nauheim.  The  action  of  the  salt  and  of  the 
carbonic  acid  on  the  skin  is,  however,  not  to 
be  regarded  as  merely  local,  but  as  trans- 
missible from  the  nerve-ends  to  the  various 
nerve-centres,  and  producing  through  these 
reflex  effects. 

Uses.— Salt  waters  and  salt  baths  are 
useful  in  weakness  of  the  skin  ;  in  tendency 
to  rheumatic  fever  or  bronchitis  ;  in  retarded 
convalescence  from  acute  and  chronic  illness ; 
in  enlargements  of  joints  from  preceding  in- 
flammation ;  in  scrofulous  complaints ;  in 
many  forms  of  anaemia  and  chlorosis — 
especially  those  where  iron  alone  is  not 
borne  ;  in  numerous  cases  of  Indian  cachexia ; 
and  in  cases  of  sluggish  circulation  in  the 
portal  system,  which  leads  to  innumerable 
varieties  of  digestive  troubles,  to  congestion 
of  the  liver,  and  of  the  pelvic  organs  in 
women,  and  to  piles. 

Enumeration  and  Selection. — The  same 
classes  of  cases,  as  far  as  the  name  goes,  are 
treated  alike  by  alkaline  and  sulphatedwaters. 
The  individual  conditions  must  guide  the 
practitioner  in  deciding  for  either  the  one  or 
the  other  kind  of  waters,  and  for  the  special 
spa,  according  to  the  strength  of  the  springs, 
the  additional  ingredients,  such  as  lithium  and 
arsenic  at  Baden-Baden,  the  amount  of  car- 
bonic acid,  and  the  climatic  and  concomitant 
conditions.  Spare  and  pale  persons,  we  may 
mention,  mostly  bear  the  common  salt  waters 
better  than  strongly  alkaline  and  sulphated 
waters.  Common  salt  waters  are  to  be  found 
in  almost  all  countries;  we  can  only  give 
the  most  important  or  best  known.  In  Eng- 
land: Droitwich— perhaps  the  strongest 
of  all  brines,  with  good  arrangements, 
Nantwich,  Ashby-de-la-Zouche  (Ivanhoe 
Baths),  Middlewich,  Woodhall,  and  Harro- 
gate; Leamington  and  Cheltenham  contam 
likewise  much  common  salt,  in  addition  to 
sulphate  of  sodium.  In  North  America :  St. 
Catharine's  Wells,  Michigan  Congress  Spring, 
Spring  Lake  Well,  Fruit  Port  Well,  the  cele- 
brated Saratoga  Springs,  and  the  Ballston 
Spa.  In  Germany:  Kissingen,  Homburg, 
Rehme -Oeynhausen,  Nauheim,  Kreuznach, 
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Soden,  Pyrmont  (which  contains  salt  as  well 
as  iron  springs),  Wiesbaden,  Hall  in  Austria, 
Hall  in  the  Tyrol,  Hall  in  Wiirternberg, 
Reichenhall,  Ischl,  Ereuth,  Diirkheim,  Eosen, 
Ecenigsdorff-Iastrzemb,  Erankenheil,  Mon- 
dorf,  Salzungen,  Canstatt,  Cronthal,  Baden- 
Baden,  and  several  others.  In  France : 
Bourbonne  -  les  -  Bains,  Lauiotte  -  les  -  Bains, 
Balarac,  Salins,  and  others.  In  Italy : 
Ischia,  Castellaniare,  Castro -Caro,  Monte 
Cattini,  La  Porretta.  In  Switzerland :  Bex. 
In  Spain  :  Las  Caldas  de  Besaya,  Las  Caldas 
de  Estrae,  and  Las  Caldas  de  Mombuy. 

in.  Alkaline  Waters. — Composition. — 
The  alkaline  waters  contain  carbonate  of 
sodium  as  a  prominent  constituent ;  they  are 
also  more  or  less  rich  in  carbonic  acid ;  and 
some  are  distinguished  by  so  large  a  propor- 
tion of  chloride  of  sodium  as  to  warrant  a 
subdivision  into — (1)  simple  alkaline  waters ; 
and  (2)  muriated  alkaline  ivaters. 

Action. — In  considering  the  dietetic  and 
medicinal  value  of  these  waters,  we  must 
bear  in  mind  that  sodium  in  combination  with 
carbonic  acid  is  a  most  important  constituent 
of  the  human  body.  Oxidation  and  tissue- 
change  seem  to  be  greatly  influenced  by  j 
the  presence  of  soda ;  various  proteid  bodies  I 
seem  to  be  kept  in  solution  by  it ;  it  has  a 
considerable  share  in  the  secretion  of  saliva 
and  bile,  and  in  the  digestive  processes ;  and, 
according  to  Liebig,  it  acts  as  a  vehicle  for 
the  carbonic  acid  from  the  blood  to  the 
lungs. 

Carbonate  of  sodium  may  be  considered  as 
an  antacid,  as  a  diuretic,  as  a  promoter  of 
tissue-change,  and  as  a  solvent.  The  bene- 
ficial effects  of  alkalis  are  in  general  pro- 
duced only  by  a  systematic  use  of  small 
doses ;  whilst  large  quantities  cause  emacia- 
tion by  their  excessive  solvent  effect,  and 
diminish  the  tissue-change  by  their  depress- 
ing influence  on  the  heart's  action.  The 
action  of  soda  differs  in  this  respect  from 
that  of  chloride  of  sodium,  which  even  in  con- 
siderable doses  increases  the  tissue-change, 
and  does  not  so  easily  exercise  an  emaciating 
effect. 

Uses. — The  conditions  in  which  alkaline 
waters  are  mostly  employed  are  certain 
forms  of  dyspepsia,  with  undue  acidity  of  the 
stomach;  congestive  conditions  of  the  liver 
from  sluggish  portal  circulation ;  tendency  to 
gall-stones ;  diabetes ;  uric-acid  diathesis,  and 
its  results — gravel  and  lithiasis ;  some  forms 
of  gout;  and  especially  chronic  catarrhal  af- 
fections of  the  mucous  membranes  of  the 
respiratory,  digestive,  and  genital  organs. 

Enumeration  and  Selection.— Where  it 
is  necessary  to  improve  the  state  of  the  blood, 
or  to  avoid  emaciation,  the  muriated  alkalino 
are  preferable  to  the  simple  alkaline  waters. 

1.  The  principal  spas  with  simple  alkaline 
waters  are—  (a)  Hot:  Vichy,  Neuenahr, 
•Mont  Dore,  Chandes  Aignes,  and  Neris,  the 
three  last  being  feebly  mineralised ;  (b)  Cold : 


Vals,  Salzbrunn,  Le  Boulou,  Evian,  Bilin, 
Apollinaris,  Gerolstein,  Fachingen,  Geilnau, 
Wilhelmsquelle,  Taunus,  Giesshiibel,  Soulz- 
matt,  and  Marcols.  In  North  America. — the 
Bladon  Springs  in  Alabama,  the  Sheldon 
Springs  in  Vermont. 

2.  The  chief  muriated  alkaline  waters  are 
— (a)  Ems,  Royat,  and  La  Bourboule,  which 
represent  the  hot  springs;  (b)  Luhatschowitz, 
Selters,  Gleichenberg,  Roisdorf,  Rosbach, 
Vic-sur-Cere,  and  Toennistein,  which  are 
cold.  In  North  America  the  Congress  Springs 
in  California,  and  the  St.  Louis  Spring  in 
Michigan,  belong  to  this  class.  The  so-called 
California  Seltzer  Springs  are  peculiar  in  so 
far  as  they  contain  a  larger  quantity  of  car- 
bonate of  magnesium  (10  grains  in  a  pint) 
than  of  either  carbonate  or  chloride  of 
sodium.  These  springs  seem  therefore  to 
offer  advantages  in  bxaluria. 

We  ought  to  remark  that  several  of  the 
waters  in  this  class,  especially  La  Bourboule 
and  Mont  Dore,  contain  arsenic  in  appreci- 
able quantities,  while  others  contain  lithium, 
as  Royat. 

IV.  Sulphated  "Waters. — Composition. 
We  include  under  this  term  those  springs 
which  are  characterised  by  a  preponderating 
amount  of  the  sulphates  of  sodium  or  magne- 
sium, or  both  sulphates  together.  They  may 
be  subdivided  into  (1)  simple  sulphated 
wafers  or  bitter  waters;  and  (2)  alkaline 
sulphated  waters,  which  latter  contain  also 
carbonate  and  chloride  of  sodium. 

Action. — The  bitter  salts  can  scarcely  be 
said  to  be  constituents  of  the  organism ;  they 
seem  to  act  by  stimulating,  and  in  larger 
doses  irritating,  the  mucous  membrane  of  the 
stomach  and  alimentary  canal,  causing  thin 
watery  secretion,  and  in  large  doses  diarrhoea. 
Sulphate  of  sodium  is  less  irritating  than  sul- 
phate of  magnesium.  The  peristaltic  action 
of  the  bowels  is  likewise  increased  by  them. 
Their  continued  employment  is  apt  to  cause 
emaciation.  By  the  presence  of  carbonate 
and  chloride  of  sodium,  the  action  of  the 
bitter  salts  is  modified. ' 

Uses. — The  bitter  waters  are  useful  in 
habits  of  constipation  with  sluggish  portal 
circulation,  in  haemorrhoidal  tendencies,  in 
congestion  and  enlargement  of  the  liver  and 
spleen,  in  some  forms  of  dyspepsia,  in  gall- 
stones %md  allied  affections,  in  gouty  condi- 
tions, lithiasis,  and  diabetes;  and,  ceteris 
paribus,  have  in  stout  and  in  so-called  ple- 
thoric persons  the  preference  over  the  muri- 
ated saline  waters. 

Enumeration  and  Selection.  —  Where 
prolonged  courses  are  required,  the  weaker 
sulphated  waters,  and  especially  the  alkaline 
sulphated  wators,  are  to  bo  preferred;  whilst 
the  stronger  bitter  wators  are  more  fre- 
quently selected  for  occasional  purging  doses. 
(1)  The  principal  simple  sulphated  or  bitter 
■ivotrrs  are:  Pullna,  Saidschutz,  Sedlitz, 
Birmonsdorf,  Ivanda,  Hunyadi  Jilnos  and 
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other  springs  near  Ofen,  Epsom,  Rubinat, 
Las  Caldas  de  Cuntio,  Aranjuez,  Friedrichs- 
hall,  and  Mergentheini,  the  itwo  latter  being 
also  rich  in  chlorides.  Weaker  springs  of  a 
similar  nature  are  at  Leamington  and  Chel- 
tenham— both  with  a  large  amount  of  com- 
mon salt,  at  Scarborough,  and  at  the  Purton 
Spa.  (2)  The  principal  alkaline  sulphated 
routers  are  Carlsbad,  Marienbad,  Tarasp- 
Schuls,  Eranzensbad,  Elster,  and  Bertrich. 
The  constitution  and  the  action  of  the  waters 
of  Carlsbad  and  Bertrich  are  modified  by 
their  thermal  nature.  North  America  pos- 
sesses some  milder  springs  of  this  class : 
Estrill  Springs,  Crab  Orchard  Springs,  Bed- 
ford Springs,  Midland  "Well. 

V.  Iron  or  Chalybeate  Waters. — Com- 
position.— Iron  is  contained  in  the  majority 
of  mineral  waters ;  but  we  regard  as  iron 
waters  only  those  where  the  quantity  of  iron 
is,  in  proportion  to  the  other  constituents, 
so  far  predominant  as  to  give  a  therapeutic 
character  to  the  springs. 

Action. — The  formation  of  blood-globules, 
the  contractility  of  the  blood-vessels,  the 
oxidation  and  the  production  of  heat,  and 
the  general  nutrition  of  tissues  seem  to  be 
favoured  by  the  use  of  iron  waters.  A  small 
quantity  only  of  iron  seems  to  be  absorbed 
by  the  stomach ;  none  through  the  skin.  The 
action  of  chalybeate  baths  seems  to  be  due 
to  the  influence  of  the  water  and  carbonic 
acid  only. 

Uses. — The  conditions  most  benefited  by 
chalybeate  waters  are  the  various  forms  of 
anaemia,  or  poverty  of  blood  and  particularly 
of  red  corpuscles,  especially  when  caused  by 
actual  loss  of  blood,  suppuration,  or  previous 
acute  or  chronic  disease.  The  liver  and 
digestive  organs,  however,  must  be  in  healthy 
working  order,  whilst  in  cases  of  anaemia  ac- 
companied by  congestion  of  the  liver  and 
spleen,  chalybeates  alone  are  rarely  useful, 
but  must  be  preceded  or  modified  in  their 
action  by  the  use  of  saline  waters  or  other 
aperients  ;  and  this  is  often  the  case  not  only 
in  anaemia  of  Indian  and  malarious  cachexia, 
but  also  in  chlorosis.  Neuralgia,  sterility, 
impotency,  and  general  debility,  are  often 
benefited  through  improvement  of  the  gene- 
ral health.  Those  iron  waters  are  most 
useful  which  contain  the  iron  in  the  form 
of  the  bicarbonate  of  the  protoxide,  kept  in 
solution  by  free  carbonic  acid. 

Enumeeation  and  Selection.  —  Iron 
springs  are  (1)  comparatively  pure,  that  is, 
containing  only  a  few  grains  of  other  sub- 
stances in  sixteen  ounces  of  water :  Schwal- 
bach,  Spa,  Briickenau,  Schandau,  Liebwerda, 
Elinsberg,  Ereienwalde,  Recoaro,  Kcanigs- 
warth,  Liebenstein,  Altwasser,  Flitwick, 
Tunbridge  "Wells,  and  one  of  the  springs  at 
Harrogate  ;  (2)  compound  iron  springs,  that 
is,  which  contain,  in  addition  to  iron  and  car- 
bonic acid,  a  moderate  quantity  of  other  salts, 
especially  the  carbonates  of  sodium,  calcium, 
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and  magnesium,  the  sulphates  of  sodium, 
magnesium,  and  calcium,  and  common  salt : 
Aratapak,  Orezza,  Pyrmont,  Driburg,  Rip. 
poldsau,  Griesbacb,  Antogast,  Petersthal, 
Elster,  Booklet,  St.  Moritz,  Reinerz,  Godes- 
berg,  Cudowa,  Imnau,  Bussang,  and  Santa 
Catarina.  In  North  America  :  Bailey  Springs, 
Stafford  Springs,  Greencastle  Springs,  Estill 
Springs,  Schooley's  Mountain  Springs,  Mont- 
vale  Springs,  Rawley  Springs.  Somewhat 
different  in  their  action  and  less  easily  assimi- 
lated are  the  springs  containing  sulphate  of 
iron.  Representatives  of  this  class  are,  in 
America — the  Oak  Orchard  Acid  Springs,  the 
Bath  Alum  Springs,  Stribling  Springs,  Bed- 
ford Alum  Springs,  and  Variety  Springs.  The 
best  known  in  Europe  are  :  Fhtwick  in  Bed- 
fordshire, Muskau  in  Silesia,  Parad  in  Hun- 
garia,  Alexisbad,  and  Ratzes.  Rich  in  sul- 
phate of  iron  in  combination  with  arsenic 
are  the  waters  of  Roncegno  and  of  Levico 
in  the  Austrian  Tyrol ;  they  are  very  power- 
ful, and  can  only  be  taken  in  small  doses. 

VI.  Sulphur  Waters. — Composition. — 
Amongst  sulphur  waters  we  class  those 
springs  which  contain  either  sulphuret  of 
hydrogen,  or  the  sulphuret  of  sodium,  cal- 
cium, potassium,  or  magnesium,  in  an  ap- 
preciable and  constant  proportion.  They  are 
partly  thermal,  partly  cold ;  and  some  of 
them,  especially  Aix-la-Chapelle,  Uriage,  and 
Baden  in  Switzerland,  the  Columbia  Springs 
in  New  York,  and  the  Louisville  Artesian 
Well  in  Kentucky,  U.S.A.,  contain  a  con- 
siderable proportion  of  common  salt  and 
other  sohds,  which  are  to  be  taken  into  con- 
sideration in  the  appreciation  of  their  effects. 

Action.  —  It  is  difficult  to  describe  the 
physiological  effects  of  the  sulphur  waters, 
so  far  as  they  depend  on  such  minute  quan- 
tities of  sulphur  as  are  contained  in  them. 
Sulphur-water  baths  seem  to  act  in  the  same 
manner  as  simple  baths.  If  the  waters  are 
taken  internally,  some  sulphuretted  hydro- 
gen is  probably  absorbed,  entering  the  circu- 
lation through  the  portal  vein.  The  pure 
sulphur  waters  exercise  a  constipating  rather 
than  an  aperient  effect.  The  faeces  become 
mostly  blackened  from  sulphuret  of  iron. 
The  protracted  use  of  these  waters  is  apt  to 
lead  to  a  certain  degree  of  anaemia,  possibly 
from  the  action  of  the  sulphur  on  the  iron  of 
the  blood-globules. 

'  Uses. — Sulphur  waters  are  mostly  used 
in  combined  bathing  and  drinking  courses, 
as  also  by  inhalation,  in  cases  of  metallic 
poisoning ;  in  congestion  of  the  liver  ;  piles ; 
bronchial,  laryngeal,  and  pharyngeal  catarrh; 
in  early  chronic  phthisis  ;  in  numerous  cuta- 
neous affections,  especially  the  herpetic 
dyscrasia  of  the  French  ;  in  rheumatism  and 
gout ;  and  in  constitutional  syphilis. 

Enumeration  and  Selection. — The  best 
known  thermal  sulphur  waters  are :  Eaux 
Bonnes,  Eaux  Chaudes,  Cauterets,  Saint 
Sauveur,  Bareges,  Bagneres  de  Luchon,  Ax, 
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Escaldes,  Le  Vernet,  Am&ie-les-Baius, 
Uriage,  Allevard,  Aix-les-Bains,  Aix-la-Cha- 
pelle,  Baden  in  Austria,  Baden  in  Switzer- 
land, Lavey,  and  Schinznach  in  Switzerland, 
Battaglia  and  Abano  in  the  Euganean 
mountains;  Panticosa  in  Spain;  Mehadia, 
and  other  springs  in  Hungary ;  and  Helouan 
or  Helwan,  near  Cairo.  Cold  sulphur 
springs  are  :  Eilsen,  Nenndorf,  Langen- 
briicken,  Weilbach,  Meinberg,  Eeutlingen, 
Enghien,  Challes,  Stachelberg,  Heustrich, 
Gurnigel,  some  Harrogate  springs,  Llan- 
drindod  and  Builth  in  Wales,  Moffat  and 
Strathpeffer  in  Scotland,  and  Lisdoonvarna 
in  Lreland.  There  are  also  several  important 
sulphur  springs  in  the  United  States  of 
America. 

VH.  Earthy  and  Calcareous  Waters. 
Composition.  —  As  earthy  and  calcareous 
waters  we  designate  those  springs  in  which 
the  earthy  substances,  especially  carbonate 
and  sulphate  of  calcium  and  carbonate  of 
magnesium,  form  the  prominent  constituents. 

Action. — In  the  shape  of  baths,  the  earthy 
waters  act  almost  in  the  same  way  as  ordi- 
nary water  baths.  Internally  taken,  the  car- 
bonate of  calcium  exercises  an  antacid  and 
a  soothing  effect  on  the  mucous  membrane 
of  the  stomach  and  intestines,  and  together 
with  the  sulphate  of  calcium  is  slightly  as- 
tringent and  constipating.  If  lime  is  ab- 
sorbed, it  may  assist  in  the  formation  of  cells 
and  of  bone,  and  may  exercise  also  a  soothing 
effect  on  other  mucous  membranes. 

Uses.— These  waters,  according  to  their 
composition,  are  useful  in  digestive  troubles 
with  tendency  to  acidity,  diarrhoea,  and  un- 
due irritability  of  the  mucous  membrane. 
They  are  employed  also  in  osteomalacia, 
rachitis,  and  tuberculosis;  and,  further,  in 
some  skin-diseases,  especially  in  eczema  and 
psoriasis,  where,  however,  the  long  continua- 
tion of  the  warm  bath,  that  is,  the  soaking  of 
the  skin,  is  of  more  importance  than  the 
nature  of  the  solid  constituents  contained  in 
the  water.  Some  of  these  waters  possess  a 
great  reputation  in  chronic  catarrh  of  the 
bladder,  and  in  tendency  to  gravel  and 
stone ;  but  probably  the  large  quantity  of 
water  consumed,  as,  for  instance,  at  Con-  [ 
trexeville,  and  the  consequent  dilution  of  the 
urine  and  the  washing  out  of  renal  tubules, 
are  here  to  be  regarded  as  the  principal 
causes  of  the  useful  effect.  The  best  known 
earthy  or  calcareous  waters  are :  Wildungen, 
Lippspringe,  with  the  Inselbad,  Weissenburg, 
Contrex^ville,  Vittel,  Bagneres  de  Bigorre, 
St.  Amaud,  and  Cransac ;  and  amongst  the 
table  waters  :  Couzan,  St.  Galmier,  and  the 
Taunua  water.  In  North  America  the  best 
known  earthy  or  calcic  springs  are :  the 
Bntterworth  Springs,  Eaton  Eapid  Wells,  ' 
and  Leslie  Well  in  Michigan;  the  Gettys- 
burg Spring  in  Pennsylvania ;  the  Sweet 
Springs  in  West  Virginia;  and  the  Alleghany 
bprings  in  Virginia. 
II. 


Many  of  the  waters  mentioned  in  other 
classes  might  also  be  mentioned  here,  such 
as  Bormio,  Leuk,  Bath,  and  Lucca,  named 
under  the  simple  thermal  waters ;  and  Baden 
in  Austria,  Baden  in  Switzerland,  Schinznach, 
Battaglia,  Abano,  and  others  enumerated 
under  the  sulphur  waters. 

On  prescribing  Mineral  "Waters  and 
Baths.— In  every  case  we  must  first  settle 
the  question  whether  the  treatment  by 
mineral  waters  and  baths  offers  advantages 
over  ordinary  treatment.    If  the  question  is 
answered  in  the  affirmative,  we  have  to  con- 
sider not  only  the  nature  of  the  disease,  but 
quite  as  much  the  nature  of  the  individual 
in  whom  it  occurs ;  the  amount  of  vital  forces 
in  general ;  the  power  of  reaction  ;  the  state 
of  the  different  organs ;  and  whether  they 
are  healthy  and  vigorous  and  can  assist  in 
relieving  the  diseased  part  of  the  organism, 
or  whether  they  are  feeble  or  crippled  and 
unable  to  respond  to  any  unusual  demand 
made  on  them.    Thus  we  shall  be  enabled 
to  decide  whether  stronger  therapeutic  in- 
fluences can  be  employed ;  whether  longer 
and  rougher  journeys  are  permitted,  and 
colder  climates  and  seasons  ;   or  whether 
delicate  treatment  is  essential,  comprising 
the  simple  thermal  baths,  summer  tempera- 
ture, mountain  climates  of  moderate  eleva- 
tion, sunny  aspects,  and  easy  journeys.  The 
baths  and  waters  are  not  to  be  selected 
according  to  the  chemical  constitution  of 
their  springs  alone,  but  the  means  and  appli- 
ances in  use,  and  the  accustomed  methods 
of  treatment  at  certain  places,  the  qualities 
of  the  local  physician,  the  accommodation, 
the  food,  the  cooking,  and  the  social  con- 
ditions, the  facility  of  reaching  a  place,  the 
climate  and  other  elements  of  '  change,'  are 
each  and  every  one  to  be  taken  into  con- 
sideration.   It  must  be  evident  already  from 
these  remarks  that  the  same  morbid  affection 
can  occasionally  be  treated  with  advantage 
by  different  classes  of  mineral  waters  and  at 
different  spas,  and  that  apparently  widely 
different  diseases  may  be  benefited  by  the 
same  spa ;  not  only  because  many  mineral 
waters  are  composed  of  different  active  ele- 
ments, but  also  because  the  internal  and 
external  administration  of  the  same  water 
may  be  so  much  varied  as  to  produce  a  great 
variety  of  effects.    In  many  instances  the 
disease  itself  cannot  be  directly  attacked,  but 
our  efforts  must  be  directed  towards  im- 
proving the  general  constitution,  and  through 
this  influencing  the  diseased  portion  of  the 
organism. 

In  most  cases  the  local  physician  is  as 
important  as  the  nature  of  the  waters,  and 
in  some  even  more  so. 

We  cannot  do  more  hero  than  give  some 
hints  regarding  tho  groups  of  diseased  con- 
ditions in  which  mineral  waters  may  be 
prescribed. 

1.  Ancemia. — In  cases  of  anccmia  it  is 
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essential  to  consider  whether  the  condition 
is  caused,  first,  by  direct  loss  of  blood  and 
its  component  parts  ;  secondly,  indirectly  by 
acute  or  chronic  disease,  sleeplessness,  neur- 
algia, and  inability  to  take  up  food ;  thirdly, 
by  congestion  of  the  pelvic  organs,  with  loss 
of  blood  and  albuminous  juices ;  or,  lastly, 
by  lymphatic  diseases,  or  visceral  affections 
resulting  from  warm  climates  or  from  habi- 
tual constipation.    The  more  the  first  cause 
preponderates,  the  more  we  may  expect  from 
the  direct  use  of  iron  ;  and  we  have  then  to 
consider  whether  pharmaceutical  prepara- 
tions, or  iron  waters  with  or  without  change 
of  climate,  with  or  without  baths,  are  to  be 
preferred.    In  the  indirect  forms  of  anEemia 
the  mildest  thermal  treatment,  with  moun- 
tainous climates  of  moderate  elevation,  or 
the  latter  alone,  with  or  without  suitable 
medicinal  treatment,  are  often  the  only 
beneficial  courses  in  delicate  constitutions; 
whilst  in  others  somewhat  less  feeble  accord- 
ing to  individual  conditions,  common  salt 
waters  and  baths  with  or  without  iron,  or 
the  gaseous  tepid  salt  baths  of  Nauheim  and 
Rehme,  or  the  much  stronger  influences  of 
sea  air  and  of  sea  baths,  are  useful.    In  the 
third  group  the  common  salt  waters,  with  a 
certain  amount  of  iron,  and  occasionally  the 
sulphated  saline  waters,  must  generally  pre- 
cede every  other  attempt  at  strengthening ; 
for  the  acceleration  of  the  portal  circulation, 
the  regular  emptying  of  the  different  branches 
of  the  portal  vein,  and  the  increased  tissue- 
change  are  essential  to  the  improvement  of 
the  nutrition  and  sanguification;  and  only 
after  such  a  preliminary  course_  the  purer 
iron  waters  and  the  higher  alpine  air  are 
likely  to  become  useful. 

2.  Shigqish  portal  circulation. — A  slug- 
gish condition  of  the  portal  system  forms  a 
frequent  complication,  not  only  of  ansemia, 
but  of  a  great  many  ailments  of  the  different 
systems  of  the  body ;  and  is  often  only  a 
part  of  a  general  want  of  tone  in  the  organic 
muscular  fibre,  especially  of  the  right  ven- 
tricle and  of  the  whole  venous  system.  It 
is  difficult  to  find  a  name  for  these,  by 
no  means  rare,  constitutional  defects,  which 
form  the  main  characteristics  of  what  the 
old  German  physicians  called  'abdominal 
plethora.'    If  we  only  know  what  we  mean 
by  the  terms,  we  may  call  these  conditions 
vortal  venosity  and  general  venosity  accord- 
ing to  the  extent  of  the  defect.    They  form 
the  principal  complications  and  in  many 
cases  the  main  cause  of  the  most  varied 
digestive  troubles,  as  acidity,  sickness,  flatu- 
lency, constipation,  and  intestinal  catarrh. 
They  are  also  at  the  root  of  congestion  of 
the  hemorrhoidal  vessels  and  piles,  of  vari- 
cosity of  the  legs,  of  congestion  of  the  womb 
and  ovaries  and  menstrual  anomalies,  of 
congestion  of  the  liver  and  imperfect  secre- 
tion of  bile,  and  of  chronic  bronchial  catarrh, 
with  dilatation  and  imperfect  contraction  ot 


the  right  ventricle.    Gravel  and  gout  are 
likewiso  often  associated  with  sluggish  portal 
circulation.    In  the  treatment  of  these  very 
numerous  complaints,  widely  different  though 
they  appear  to  be,  we  have  therefore  always 
to  ask  how  far  they  are  complicated  by 
portal  venosity,  and  in  how  far  diet,  regimen, 
pharmaceutical  and  balneotherapeutic  treat- 
ment directed  against  this  venosity  may 
relieve  the  special  case  before  us.    If  this 
portal  venosity  occur  in  lean  and  delicate 
persons,  the  common  salt  waters  are  often 
useful,  as  Kissingen,  Homburg,  Soden,  the 
Saratoga  Springs,  Michigan  Congress  Spring, 
Spring  Lake  Well  in  North  America,  &c, 
which  increase  the  tissue-change  without  im- 
pairing the  nutrition,  internally  and  in  the 
form  of  baths,  or  the  simple  thermal  baths 
in  sub-alpine  situations,  assisted  by  the  inter- 
nal use  of  salt  waters.    If  the  individual  be 
stout  and  inclined  to  costiveness,  the  sul- 
phated saline  waters  with  soda  and  common 
salt,  such  as  Carlsbad,  Marienbad,  Franzens- 
bad,  Elster,  Brides-les-Bains,  Luhatschowitz, 
and  Tarasp,  are  the  most  effective ;  while 
again  in  others  of  this  class  the  simple  alka- 
line waters,  such  as  Vichy,  the  Congress 
Spring,  &c,  are  preferable.  In  all  these  cases, 
however,  the  treatment  by  waters  and  baths 
ought  to  be  assisted  by  regulation  of  diet  and 
exercise. 

3.  Gravel.— Gravel,  especially  uric  acid 
gravel,  is  usually  complicated  with  portal 
venosity,  and  is  to  be  treated  accordingly. 
As  a  symptomatic  treatment,  the  alkaline 
mineral  waters  have  a  more  lasting  effect 
than  the  administration  of  pharmaceutical 
preparations ;  but  more  effective  are  alkaline 
waters  containing  sulphates,  and  especially 
the  less  concentrated  and  hot  springs  of 
Carlsbad.  Most  useful  of  all,  especially  for 
home  treatment,  are  the  waters  of  Luhat- 
schowitz, with  their  peculiar  combination  of 
carbonates  and  chlorides.  The  earthy  waters 
of  Contrexeville  and  Wildbad  have  a  historic 
reputation,  and  owe  this  in  part  to  the  large 
doses  which  can  mostly  be  prescribed. 

4.  Gout.— Gout  is  likewise  often  compli- 
cated with  and  aggravated  by  portal  venosity, 
and  we  must  always  endeavour  to  facilitate 
the  removal  of  the  products  of  the  retro- 
gressive tissue-change;  but  gout  occurs  rn 
the  most  widely  different  constitutions.  It 
gout  and  its  allied  forms  be  met  with  in  so- 
called  strong  constitutions,  with  a  good 
primary  digestion,  ability  to  sustain  a  long 
morning  fast,  accompanied  perhaps  by  a 
tendency  to  stoutness,  and  an  acid  urine  ot 
tolerably  high  specific  gravity,  becoming 
iridescent  with  nitric  acid,  the  alkaline  sul- 
phated waters  of  Carlsbad,  and  sometimes 
those  of  Marienbad,  Franzensbad,  Elster, 
Tarasp,  and  Brides-les-Bains,  are  most  use- 
ful, though  they  cannot  altogether  remove 
the  gouty  disposition.  If  the  time  be  short, 
and  a  long  rest  after  the  coiu-se  not  permitted, 
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the  simple  alkaline  waters  of  Vichy  may  be 
selected,  and  in  more  delicate  constitutions 
the  rnuriated  alkaline  waters  of  Royat,  Ems, 
or  Baden-Baden.  In  lean  and  weak  gouty 
patients  the  common  salt  waters  of  Horn- 
burg,  Kissingen,  Harrogate,  and  Leamington, 
the  arsenical  salt  waters  of  La  Bourboule, 
the  waters  of  Wiesbaden,  the  rnuriated 
sulphur  waters  of  Aix-la-Chapelle,  or,  again, 
weak  rnuriated  alkaline  waters  like  Baden- 
Baden,  deserve  a  trial.  In  many  delicate 
persons  the  simple  thermal  waters  of  Buxton, 
Schlangenbad,  Wildbad,  Ragatz,  Gastein,  and 
Bath,  and  the  sulphur  waters  of  Aix-les-Bains 
and  Bagneres  de  Luchon,  offer  great  advan- 
tages ;  but  numerous  cases  may  be  regarded 
as  quite  intractable  by  baths,  waters,  and 
medicines,  and  in  these  diet  and  climate  and 
regulation  of  exercise  are  the  only  means  of 
management. 

5.  Chronic  rheumatism.  —  In  chronic 
rheumatism,  associated  with  exudation  round 
the  joints,  the  hot  thermal  treatment  is  the 
most  useful,  either  at  the  hotter  simple  ther- 
mal spas,  as  Bath,  Teplitz,  the  Euganean 
baths,  the  hot  springs  of  North  America,  or 
the  natural  vapour  baths  of  the  cave  of  Mon- 
summano ;  at  the  weaker  hot  salt  waters  of 
Royat,  Wiesbaden,  and  Baden-Baden ;  or  at 
the  thermal  sulphur  waters,  such  as  Aix-la- 
Chapelle,  Aix-les-Bains,  Bareges,  Bagneres 
de  Luchon,  and  Eaux  Chaudes.  For  more 
delicate  cases,  especially  in  those  combined 
with  weakness  of  the  muscles  of  the  heart, 
with  or  without  valvular  disease,  we  have  the 
gaseous  thermal  salt  waters  of  Rehme  and 
Nauheim.  In  the  muscular  varieties,  with 
stiffness,  the  hotter  waters  are  specially  indi- 
cated, assisted  by  douches  and  shampooing. 
In  many  instances,  however,  the  cause  of 
constantly  recurring  rheumatism  is  weakness 
of  the  skin,  and  here  the  tonic  forms  of  the 
cold  water-cure  and  sea  baths  promise  more 
permanent  good  than  hot  baths. 

It  is  impossible,  in  a  limited  treatise,  to 
enter  into  all  the  morbid  conditions  suitable 
for  balneotherapeutic  treatment ;  but  the 
preceding  remarks  may  show  that  the  phy- 
sician, in  prescribing  waters,  ought  to  base 
his  advice  on  the  teachings  of  physiology, 
pathology,  climatology,  and  general  thera- 
peutics, in  the  widest  sense. 

We  might  be  expected  to  give  a  few  hints 
on  diet  during  mineral-water  courses,  but  no 
U>-rn:T'd.\  rules  can  be  laid  down.  Every  in- 
dividual requires  rules  for  his  own  case ;  and 
rules  which  may  be  necessary  during  the 
use  of  rnuriated  saline,  or  sulphated  saline 
waters,  are  not  necessary  in  other  courses — 
n  instance,  of  simple  thermal  or  of  iron 
waters. 

(  The  bath  physician  ought  to  guide  every 
invalid,  according  to  his  or  her  individual 
condition,  as  well  with  regard  to  diet  as  to 
the  internal  or  external  use  of  waters,  and 
with  regard  to  exercise  and  other  hygienic 


and  therapeutic  aids.  The  result  of  a  course 
of  waters  often  depends  entirely  on  this 
guidance.  It  is  important,  therefore,  to 
supply  the  bath  physician  with  a  statement 
as  to  the  ailments  and  the  constitution  of  the 
invalid. 

Length  of  Treatment. — It  is  a  general 
belief  that  three  or  four  weeks  is  the  term 
for  a  course  of  waters  or  baths ;  but  it  is 
impossible  to  fix  a  definite  time.  As  courses 
of  iodide  of  potassium,  of  iron,  of  quinine,  or 
of  mercury  must  be  of  different  duration  in 
different  individuals,  exactly  so  we  find  it 
with  mineral  waters;  and  as  two  or  three 
courses  of  a  remedy  may  have  to  be  taken  in 
the  same  year,  so  it  is  often  desirable  to  give 
two  or  three  courses  of  Vichy,  of  Carlsbad, 
or  of  Spa  waters,  in  one  year,  though  not  all 
of  them  need  be  taken  at  the  spring.  In 
many  cases  preparatory  courses  are  advis- 
able— climatic,  medicinal,  and  balneothera- 
peutic ;  and  in  as  large  a  number  secondary 
courses.  Most  invalids  ought  not  to  return 
immediately  after  a  course  of  baths  to  their 
usual  abodes  and  accustomed  ways  of  living. 
In  many  instances,  moreover,  it  is  impera- 
tively necessary  to  abstain  from  work,  and 
to  keep  to  a  simple  diet  for  about  a  month 
or  more  after  the  course  of  waters,  and  this 
is  especially  the  case  with  the  more  powerful 
waters  like  Carlsbad  and  Marienbad. 

Season. — As  to  the  period  of  the  year, 
there  is  no  time  when  the  different  waters 
might  not  be  drunk,  if  it  were  necessary. 
Most  spas  are   open  only  from  May  till 
October,  some  longer ;  some  only  from  June 
till  September ;  but  some  few  localities  are  par- 
tially open  also  during  the  winter,  especially 
Aix-la-Chapelle,  Aix-les-Bains,  Dax,  Amelie- 
les-Bains,  Bath,  Baden-Baden,  and  Wies- 
baden.   Many  waters  can  be  taken  at  home, 
and  at  any  time  of  the  year;  but  the  elements 
of  change  are  wanting,  and  the  strict  ad- 
herence to  regimen  and  diet  is  often  difficult. 
During  the  summer  months  the  demands 
on  the  human  body  are  diminished  by  the 
external  warmth  and  the  greater  equability 
of  the  meteorological  influences ;  nature  is 
more  exhilarating,  and  invites  to  outdoor  life 
and  exercise,  without  much  risk  of  chills 
and  their  consequences. '  Delicate  persons, 
therefore,  ought  to  select  the  summer  months 
for  courses  at  the  spas.    The  later  parts  of 
the  spring  and  the  autumn,  however,  offer 
advantages  to  the  more  robust,  who  at  those 
times  find  the  baths  and  the  hotels  less 
crowded,  and  who  can  then  receive  more 
attention  from  the  bath  physician.  And, 
besides,  those  who  are  unable  to  bear  heat 
have  in  the  earlier  and  later  parts  of  the 
season  the  benefit  of  cooler  air,  which  is  to 
the  average  visitor  a  real  advantage  at  some 
of  the  hotter  localities,  like  Aix-les-Bains, 
Aix-la-Chapelle,   Ems,    Creuznach,  Soden, 
Baden-Baden,  and  Ragatz. 

Hermann  Weber. 
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MIRYACHIT  (Russ.  miriatchitje,  to 
play  the  fool). 

Description. — This  is  the  term  applied 
in  Russia  and  Eastern  Siberia  to  a  morbid 
condition,  which,  however,  is  met  with  under 
different  names  in  various  parts  of  the  world. 
The  term  itself  is  part  of  a  verb  meaning  '  to 
fool '  or  '  play  the  fool,'  and  the  victim  of  the 
disease,  if  it  may  be  so  named,  has  a  desire, 
apparently  irresistible,  to  imitate  whatever 
action  is  carried  out  in  his  presence,  and  also 
to  repeat  whatever  is  said  to  him  or  in  his 
hearing.  The  condition,  according  to  Dr. 
Jankovsky,  is  chronic,  but  subject  to  spon- 
taneous remissions,  and  is  not  usually  of  such 
a  character  as  to  interfere  with  an  ordinary 
occupation.  The  tendency  is  not  infrequently 
hereditary,  and  is  usually  induced  by  contact 
with  a  miriasha — a  person  affected  in  this 
way ;  and,  amidst  a  neurotic  community  in 
places  where  it  is  prevalent,  the  influence  of 
such  a  person  is  in  the  highest  degree  dis- 
turbing. An  exactly  similar  condition,  ac- 
cording to  Dr.  Neale,  is  met  with  in  Java 
under  the  name  of  Lata.  On  the  northern 
frontier  of  Maine,  between  the  United  States 
and  Canada,  there  exists  the  curious  class  of 
so-called  'jumpers,'  who  resemble  in  some 
points  the  sufferers  from  miryachit.  But  in- 
stead of  imitating  actions  or  repeating  words, 
the  sufferers  from  this  condition  are  charac- 
terised by  their  inability  to  disobey  any 
sudden  sharp  order  which  is  given  to  them. 
Thus  a  man  ordered  to  take  hold  of  a  red-hot 
stove  was  impelled  to  do  so,  although  the 
effect  was  disastrous.  A  similar  condition 
has  been  described  by  Dr.  Bennett  as  exist- 
ing in  Griqualand  among  the  natives  and 
those  of  mixed  race,  who  suffer  from  an 
irresistible  impulse  to  dance,  shout,  or  grimace 
on  the  occasion  of  any  sudden  or  peculiar 
sound  ;  and,  like  the  'jumpers,'  they  also  will 
obey  any  sudden  sharp  order,  oblivious  of 
consequences. 

Under  whatever  name  or  in  whatever  part 
of  the  world  it  is  met  with,  the  condition  is 
essentially  a  psychical  disturbance,  and  it 
affects  chiefly  those  who  are  on  the  outskirts 
of  civilisation.  On  the  whole,  men  are  more 
subject  to  it  than  women,  and  in  the  form 
met  with  in  Africa'  men  are  apparently  the 
only  victims.  In  the  Russian  form,  on  the 
other  hand,  men  are  less  frequently  attacked 
than  women.  The  condition  has  many  re- 
semblances to  the  great  dancing  epidemics  of 
the  middle  ages,  and  almost  seems  like  a  relic 
of  them.  Like  them,  it  spreads  by  contagion  ; 
and  its  manifestations  are  similarly  the  result 
of  irresistible  impulses,  and  are  displayed 
amongst  a  class  emotionally  unstable  and 
destitute  of  the  self-control  which  is  neces- 
sary in  a  well-ordered  community.  By  some 
the  Canadian  form  is  ascribed  to  the  exces- 
sive indulgonce  in  tickling  to  which  the  class 
affected  are  addicted ;  but  it  is  more  likely 
that  both  this  and  its  supposed  effect  are  the 


expression  of  the  same  underlying  insta- 
bility. 

Treatment. — Any  treatment  to  be  suc- 
cessful must  be  directed  to  combating  the- 
causes.  Ordinary  sedatives,  such  as  the 
bromides,  have  been  found  to  exercise  little 
if  any  effect.  James  Taylor. 

MISCARRIAGE.— Synon.  :  Abortion  ;. 
Fr.  Avortement ;  Fausse  Couche ;  Ger. 
Fehlgeburt. 

Definition. — Miscarriage  is  the  interrup- 
tion of  gestation  before  the  fcetus  has  become 
viable. 

Frequency.  —  The  relative  frequency  of 
miscarriages,  of  premature  labours  (between 
the  seventh  and  ninth  months),  and  of  full- 
time  births,  cannot  be  very  closely  estimated. 
Early  abortions  are  often  unnoticed  or  for- 
gotten. The  statement  of  Dr.  "Whitehead  is- 
very  striking,  that  of  sixty-four  women  who 
had  lived  in  wedlock  till  the  menopause, 
there  were  only  eight  who  had  not  at  some 
time  had  a  miscarriage.  His  statistics  show 
that  the  period  at  which  abortions  most  fre- 

'  quently  occur  is  about  the  third  month. 

jEtiology. — The  causes  of  abortion  may 
be  found  either :  (1)  on  the  part  of  th& 

!  ovum  or  foetus ;  or  (2)  on  the  part  of  the 
mother. 

1.  Foetal. — The  causes  of  miscarriage  on 
the  part  of  the  ovum  are  :  (a)  all  the 
diseases  of  the  fcetus  itself  which  compro- 
mise its  life,  such  as  acute  fevers  and  chronic 
diseases — chiefly  of  syphilitic  origin  ;  and 
(b)  many  of  the  morbid  changes  in  the  foetal 
appendages.    Of  the  latter  the  most  note- 

j  worthy  are,  first,  diseases  of  the  chorion,  the 

'  most  familiar  of  which  is  the  hydatidiform 
degeneration  ;  secondly,  abnormal  conditions- 
of  the  umbilical  cord,  such  as  excessive  tor- 
sion with  constriction  of  the  vessels,  convo- 
lutions of  it  simultaneously  round  the  neck 

|  and  lower  extremities,  and  the  formation  of 
tight  knots  upon  it ;  and  thirdly,  abnormal 
relations  and  morbid  conditions  of  the  pla- 
centa. "Where  the  placental  area,  for  exam- 
ple, is  of  too  limited  extent,  the  ovurn  easily 
becomes  detached  from  the  uterus ;  where  it 
is  too  large,  extravasations  of  blood  easily 

j  take  place  in  the  lobules.  "When  the  placenta 
is  planted  low  down  in  the  cavity  of  the  ute- 
rus, it  is  liable  to  partial  detachments ;  and 
thus  in  a  great  many  cases  abortion  takes 
place  at  an  early  stage  in  patients  who  would 
have  been  subject  to  the  greater  dangers  of 
unavoidable  hoemorrhage  had  the  pregnancy 
gone  on  towards  the  usual  term.  Again,  the 
morbid  processes  which  occur  in  the  placenta, 
inflammatory,  degenerative,  or  apoplectic, 
whether  due  to  a  syphilitic  taint,  or  to  other 
causes,  lead  to  death  of  the  embryo  or  foetus, 
and  thus  in  many  instances  to  the  early 
casting  of  the  ovum.  It  is  worth  while  to 
note  that  death  of  the  embryo,  and  morlml 
changes  in  its  appendages,  do  not  necessarily 
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■at  once  cause  abortion.  Three  or  four  weeks 
usually  elapse  after  the  death  of  the  foetus 
ere  its  expulsion  is  effected ;  the  decidual 
membrane  having  in  the  interval  undergone 
retrogressive  changes.  It  is  only  when  such 
an  extravasation  of  blood  takes  place  as  leads 
to  sudden  distension  of  the  uterus,  or  when 
the  membranes  burst  and  such  escape  of 
liquor  aninii  occurs  as  leads  to  its  sudden 
collapse,  that  the  organ  is  stimidated  to  the 
immediate  evacuation  of  its  contents.  Hence, 
while  the  ultimate  cause  of  abortion  is  often 
enough  traceable  to  the  ovum,  the  immediate 
occasion  is  more  frequently  due  to  some 
maternal  condition. 

2.  Maternal. — The  causes  of  miscarriage 
on  the  part  of  the  mother  are  either  (a) 
general  ;  or  (b)  local.  (a)  Amongst  the 
general  or  constitutional  conditions  that 
favour  the  occurrence  of  abortion  we  note, 
first,  all  the  causes  that  lead  to  depression 
of  a  woman's  health.  Abortions  are  frequent, 
for  instance,  in  times  of  famine ;  amongst 
women  who  yield  themselves  to  excesses ;  in 
anaemic  women;  and  in  those  tainted  with 
the  syphilitic  poison.  Often  enough,  espe- 
cially in  the  last  class,  the  cause  of  the 
abortion  can  be  traced  to  some  morbid 
change  in  the  maternal  portion  of  the  pla- 
centa ;  but  sometimes  it  seems  to  be  due 
simply  to  the  impure  or  impoverished  con- 
dition of  the  patient's  blood.  Secondly, 
fevers,  such  as  the  zymotic  fevers,  and  acute 
inflammations,  more  particularly  of  impor- 
tant viscera,  such  as  pneumonia,  occurring 
in  gravid  women,  very  frequently  become 
complicated  by  abortion.  Thirdly,  shock 
may  bring  on  miscarriage,  whether  operating 
simply  through  the  nervous  system,  of  which 
we  meet  occasional  examples,  or,  as  is  more 
frequently  the  case,  by  producing  a  more 
direct  physical  impression  upon  the  uterus, 
as  in  cases  where  the  patient  leaps  or  steps 
suddenly  down  from  a  height,  lifts  a  weight, 
stretches  her  arms  above  her  head,  or  is  ex- 
posed  to  any  sudden  jar  or  more  protracted 
jolting.  Though  many  cases  of  abortion  are 
attributed  to  such  a  cause,  it  is  always  to  be 
borne  in  mind  that  in  some  of  these,  at  least, 
that  supposed  cause  would  not  have  led  to 
the  disaster  unless  there  had  already  existed 
a  predisposition  in  some  morbid  condition  of 
the  uterus  or  its  contents. 

Amongst  (b)  the  local  causes  we  find,  first, 
and  most  frequently,  diseased  conditions  of 
the  deciduse.  Commonly  in  these  cases  the 
patient  had  previously  been  the  subject  of 
chronic  endometritis ;  though  occasionally 
cases  are  met  with  where  there  have  been 
no  marked  symptoms  previously,  and  the 
degenerative  process  may  affect  either  the 
vera  ot  reflexa  or  serotina,  separately  or 
simultaneously.  Second  in  frequency  under 
this  head  we  have  the  abortions  due  to  dis- 
placements of  the  uterus,  these  being  com- 
monly   either    descents    or  retroversions. 


Thirdly,  neoplasms  of  the  uterus,  such  as 
cancers  or  fibroid  tumours,  sometimes  per- 
mit the  occurrence  of  conception,  but  pre- 
vent gestation  running  to  its  natural  term. 
Fourthly,  the  presence  of  tumours  in  the 
neighbouring  organs,  or  inflammatory  adhe- 
sions among  them,  may  prevent  the  uterus 
from  attaining  its  full  growth,  and  compel  it 
to  sarly  evacuation  of  its  contents. 

Symptoms  and  Diagnosis. — In  dealing  with 
a  case  of  suspected  miscarriage,  we  have  to 
determine  first  that  the  patient  is  pregnant. 
This  we  do  by  a  careful  inquiry  into  the 
patient's  history,  and  a  complete  physical 
diagnosis.  Supposing  that,  by  the  usual  in- 
vestigation into  the  signs  and  symptoms  of 
pregnancy,  we  are  satisfied  that  gestation  had 
begun,  we  have  next  to  ascertain  whether 
miscarriage  is  only  threatening  to  come  on, 
has  fairly  set  in,  or  has  already  been  com- 
pleted. 

The  symptom  that,  in  the  great  run  of 
cases,  first  attracts  attention,  which  usually 
goes  on  till  the  process  is  completed,  and 
which  continues  for  some  hours  or  days  sub- 
sequently, is  haemorrhage.  The  amount  of 
blood  lost  varies  indefinitely;  and  so  does 
the  manner  of  its  escape.  In  certain  cases 
the  onset  of  pelvic  pains,  with  the  regular 
intermissions  that  betray  their  origin  in  the 
muscular  contractions  of  the  uterine  walls, 
alarms  the  patient  and  attracts  her  attention 
before  any  escape  of  blood  has  taken  place. 
These  cases  are  exceptional.  Usually  the 
haemorrhage  precedes — and  it  may  be  for 
days  or  weeks — the  expulsive  action  of  the 
uterus.  The  eases,  however,  are  rare — unless 
they  be  instances  of  very  early  abortion — 
where  the  process  is  completed  without  the 
accession  of  appreciably  painful  contractions. 
Occasionally  there  occur  discharges  of  liquor 
amnii  or  other  watery  fluid,  or  of  fragments 
of  the  degenerated  membranes,  or  of  the  dis- 
integrated foetus. 

These  symptoms  call  for  physical  explora- 
tion of  the  uterus.  If  we  find  the  uterus 
gravid,  with  the  os  undilated  and  the  cervical 
canal  above  it  unexpanded,  the  haemorrhage 
being  slight  and  the  pains  controllable,  we 
regard  and  treat  the  case  as  one  simply  of 
threatened  abortion.  But  if  the  pains  are 
persistent,  if  the  os  uteri  opens  to  admit  the 
finger,  or  the  canal  of  the  cervix  above  it 
is  becoming  expanded ;  still  more,  if  the 
uterine  contents  are  being  pressed  down 
within  reach  of  the  exploring  finger,  we  have 
to  do  with  an  actual  abortion  which  it  is 
useless  to  seek  to  avert.  The  treatment  of 
actual  abortion  is  often  enough  called  for, 
even  with  quiescent  uterus  and  closed  canals, 
when  the  htemorrhage  is  profuse. 

In  trying  to  determine  whether  the  miscar- 
riage is  completed,  we  have  first  to  examine 
the  mole  or  mass  that  has  been  expelled. 
This  consists  sometimes  of  the  ovum  alone ; 
of  tho  ovum  and  decidua  reflexa ;  or  of  the 
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ovum  with  all  the  uterine  deciduae.  Where  : 
the  uterine  contents  escape  in  broken-down 
fragments,  and  cannot  be  satisfactorily  pieced 
together,  it  becomes  necessary  to  examine 
the  uterus,  and  even  to  explore  the  interior 
of  that  organ  with  the  finger ;  and  in  these 
and  other  cases  where  the  diagnosis  is  doubt- 
ful, it  may  be  requisite  sometimes  to  dilate 
the  cervix  with  a  carbolised  sponge  or  tupelo 
tent,  or  with  Hegar's  dilators,  in  order  to  get 
full  access  to  the  uterine  cavity. 

Treatment. — The  treatment  of  miscarriage 
varies  according  as  we  have  to  do  with  a  case 
of  (1)  threatening  abortion ;  or  (2)  abortion  in 
actual  progress ;  or  (3)  incomplete  abortion. 

1.  Treatment  of  threatening  abortion. — 
The  treatment  in  a  case  where  abortion  is 
merely  threatening  is  largely  expectant.  The 
patient  is  put  to  bed,  and  kept  at  rest  in  the 
recumbent  position.  All  exercise  or  excite- 
ment, physical  or  psychical,  must  be  forbid- 
den. A  light,  non-stimulating  diet,  with  fluids 
for  the  most  part  cold,  is  to  be  enjoined; 
and  any  tendency  either  to  constipation  or 
to  diarrhoea  is  to  be  combated.  "Where  the 
haemorrhage  is  continuous  and  the  uterus 
atonic  or  flaccid,  small  doses  of  ergot — twenty 
drops,  every  six  or  eight  hours,  of  the 
liquid  extract — are  useful.  Diluted  sulphuric 
acid  or  gallic  acid,  either  alone  or  in  com- 
bination with  digitalis,  may  be  adminis- 
tered. Where  there  are  occasional  pains 
accompanying  the  discharge,  the  best  effects 
are  obtained  from  the  administration  of 
opiates,  which  may  be  prescribed  in  the 
form  of  the  acetate  of  lead  and  opium  pill. 
Where  the  pains  constitute  the  more  urgent 
symptom,  and  the  haemorrhage  is  less,  it  may 
be  well  to  check  the  uterine  action  at  once 
by  the  use  of  an  anaesthetic  followed  by 
opiates,  or  the  administration  of  a  dose  of 
chloral ;  and  the  astringent  may  then  be  dis- 
pensed with.  The  opiates  in  such  cases  are 
best  administered  hypodermicaUy  or  per  rec- 
tum. In  many  cases  the  liquid  extract  of 
viburnum  prunifolium  in  doses  of  5sa_5i 
has  proved  useful  as  a  sedative  to  the  uterus 
in  threatened  abortions. 

2.  Treatment  of  actual  abortion. — Where 
the  stage  of  expectancy  is  clearly  over,  and 
the  patency  of  the  os  internum,  the  persist- 
ence of  the  pains,  or  the  profusion  of  the 
haemorrhage,  calls  for  active  interference, 
there  are  two  main  indications  to  be  fulfilled — 
namely,  to  restrain  the  haemorrhage ;  and  to 
ensure  the  complete  evacuation  of  the  uterus. 

To  restrain  the  haemorrhage,  we  compel 
the  uterus  to  more  energetic  contraction, 
first,  by  the  administration  of  large  repeated 
doses  of  ergot.  A  drachm  of  the  liquid  ex- 
tract may  be  given  every  three  or  four  hours ; 
but  the  effect  of  the  drug  can  be  most  speedily 
and  safely  ensured  by  the  hypodermic  injec- 
tion of  ergotin — according  to  some  such 
formula  as  this  :  Rj  Ergotini  5ij ;  chloral 
hydratis  5ss ;  aquae  destillatoe  5vj — 16  drops 


to  be  injected  into  the  gluteal  muscle.  The 
dialysed  solution  of  ergotin  is  said  to  produce 
less  irritation.  Secondly,  the  genital  canal 
must  be  plugged.  Where  we  have  no  other 
means  at  command  of  checking  the  discharge, 
a  carefully  applied  vaginal  tampon  may  be 
trusted  ;  or  the  vaginal  plug  may  be  used 
where  the  haemorrhage  is  going  on  but  there 
is  still  some  hope  that  the  abortion  may  be 
arrested.  Where  the  indication  is  more 
urgent,  the  introduction  of  a  sponge  tent  into 
the  cervical  canal  is  very  much  more  satis- 
factory, and  in  every  way  more  efficacious. 
It  arrests  the  haemorrhage  immediately  and 
inevitably ;  it  excites  the  uterus  to  more 
energetic  action  ;  and  it  at  the  same  time 
expands  the  cervical  canal  in  all  its  length. 
Where  the  indication  is  present  for  still  more 
rapid  dilatation  of  the  cervix,  this  may  be 
effected  by  means  of  bougies,  such  as  Hegar's, 
The  complete  evacuation  of  the  uterus 
may  takeplace  by  the  unaided  efforts  of  its 
muscular  walls.  On  visiting  a  patient  in 
the  morning,  who  had  a  sponge  tent  passed 
into  the  cervix  uteri  and  a  hypodermic  in- 
jection of  ergotin  over  night,  we  may  find 
sponge  and  ovum  and  all  expelled.  Where 
the  ovum  is  still  in  utero,  if  it  be  loose  and 
the  cervix  dilated,  compression  of  the  uterus 
from  above  the  pubes  may  suffice  to  make  it 
expel  its  contents.  Usually,  however,  it  be- 
comes necessary  to  get  at  the  interior  of  the 
uterine  cavity  with  a  finger  or  fingers  passed 
through  the  vaginal  canal.  In  most  cases  it 
greatly  facilitates  the  operation  to  anaesthetise 
the  patient,  and  in  some  cases  the  previous 
administration  of  chloroform  is  absolutely 
necessary.  To  render  the  uterus  accessible 
to  the  exploring  fingers,  it  must  either  be 
pushed  down  from  above  or  dragged  down 
from  below.  The  patient  lying  unconscious 
on  her  back,  the  fundus  uteri  may  be  de- 
pressed by  the  left  hand  pushed  firmly  and 
steadily  down  through  the  pelvic  brini.  The 
depression  may  be  effected  by  an  assistant, 
but  never  so  satisfactorily  as  by  the  operator 
himself.  Not  less  than  two  fingers  of  the 
right  hand  should  be  used  for  the  internal 
manipulation ;  the  middle  finger  being  folded 
in  the  fornix  vaginae,  whilst  the  index  passes 
through  the  os  to  the  fundus  uteri,  and 
sweeps  round  the  entire  ovum,  detaching 
it  at  any  adherent  points.  _  Sometimes  the 
middle  finger  more  conveniently  enters  the 
uterine  cavity  ;  and  in  most  cases  of  mis- 
carriage in  the  fourth  month,  the  whole 
hand,  except  the  thumb,  may  require  to  be 
passedinto  the  vagina,  and  two  or  more  fingers 
into  the  uterine  cavity.  Even  where  the 
vaginal  orifice  is  not  at  first  very  wide,  if  the 
hand  be  carefully  warmed  and  soaped,  and 
the  interstices  of  the  fingers  filled  up  on  their 
palmar  aspect  with  a  quantity  of  half-melted 
soap,  sufficient  dilatation  is  speedily  effected. 
Occasionally  the  smaller  left  hand  may  be 
employed  for  internal  manipulation,  while 
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the  stronger  right  is  engaged  in  making  the 
external  pressure  on  the  fundus  uteri.  Access 
to  the  interior  of  the  uterus  may  in  most 
cases  be  gained  more  easily  by  dragging  the 
uterus  down  from  below.  One  or  other  of 
the  hps  of  the  uterus—usually  the  anterior — 
is  seized  with  a  vulsellum,  double  or  triple 
pronged,  and  slightly  curved.  One  of  the 
blades  grasps  the  vaginal  aspect  of  the  front 
lip  of  the  cervix  as  high  up  as  the  roof  of  the 
vagina,  the  other  at  a  corresponding  level 
within  the  cervical  canal.  The  uterus  is 
capable  of  being  drawn  far  down  without 
any  injury  to  its  ligaments,  or  any  laceration 
by  the  bite  of  the  vulsellum.  It  may  be 
pulled  down  with  the  right  hand  and  kept 
fixed  by  it,  whilst  the  fingers  of  the  left  pass 
into  the  cavity,  and  explore  and  evacuate  it. 
Or  the  vulsellum  may  be  held  in  the  left 
hand,  or  given  to  an  assistant,  to  keep  the 
uterus  depressed,  whilst  the  more  familiar 
right-hand  fingers  do  the  intra-uterine  work. 
The  finger  or  fingers  that  have  detached  the 
ovum  commonly  succeed  in  extracting  it, 
aided  sometimes  by  pressure  with  the  other 
hand  from  without.  If  not,  there  is  no  ob- 
jection to  laying  hold  of  the  loosened  body 
with  a  pair  of  long  dressing  forceps,  or  a 
Lyon's  or  polypus  forceps,  and  so  withdraw- 
ing it ;  but  no  such  instrument,  even  though 
it  bear  the  name  of  abortion-forceps,  ought 
to  be  trusted  to  for  the  detachment  of  a  re- 
tained ovum  or  fragment  of  adherent  pla- 
centa. The  separation  should  always  be 
effected  by  the  direct  action  of  the  living 
finger. 

3.  Treatment  of  incomplete  abortion. — In 
mismanaged  cases  the  uterus  is  left  imper- 
fectly evacuated,  and  the  patient  continues  to 
suffer  from  menorrhagia  and  metrorrhagia — 
it  may  be  for  months  subsequently.  In  such 
circumstances  the  use  of  the  curette  is  in- 
valuable. Sometimes  a  degree  of  dilatation 
with  tupelo  tent  or  otherwise  is  required, 
but  usually  the  cervical  canal  easily  permits 
of  the  passage  of  a  curette,  with  which  the 
surfaces  of  the  uterus  can  be  scraped  and  the 
entire  cavity  of  the  organ  can  be  cleared  out. 
The  curetting  should  be  accompanied  or  im- 
mediately followed  by  the  washing  out  of  the 
cavity  with  a  stream  of  hot  water,  of  the 
temperature  of  110°  to  120°  F.,  containing 
1  in  5,000  of  corrosive  sublimate,  or  some 
such  antiseptic,  with  the  view  at  once  of 
checking  further  haemorrhage  and  disinfect- 
ing the  uterine  cavity. 

After-treatment. — The  uterus  having  been 
completely  emptied,  the  patient  should  be 
kept  at  absolute  rest  in  bed,  and  subjected  to 
the  same  treatment  as  an  ordinary  puerperal 
female. 

Alexander  Russell  Simpson. 

MITOSES  (filrot,  a  thread). — The  appear- 
ances which  nuclei  present  at  different  stages 
of  karyokinesis.    See  Cell. 


MITRAL  VALVE  AND  ORIFICE, 

Diseases  of. — See  Heart,  Valves  and  Ori- 
fices of,  Diseases  of. 

MODIFIED.— A  term  applied  to  a  dis- 
ease, or  to  any  of  the  phenomena  of  a  disease, 
such  as  an  eruption,  when,  as  the  result  of  a 
recognised  cause,  they  present  unusual  cha- 
racters, or  run  an  unusual  course.  Thus, 
small-pox  is  modified  by  vaccination.  See 
Small-pox. 

MOFFAT,  in  Scotland.— Sulphur  and 
also  chalybeate  waters.  See  Mineral 
Waters. 

MOGIGRAPHIA  (jxoyis,  with  diffi- 
culty ;  and  ypd(po3,  I  write). — A  synonym  for 
writer's  cramp.    See  Writer's  Cramp. 

MOLE.— MOLAR  PREGNANCY. 

The  moles  that  are  met  with  in  obstetrical 
practice  are  divided  into  two  classes,  (A)  the 
false ;  and  (B)  the  true  moles.  The  false 
moles  may  be  briefly  dismissed,  but  it  is 
desirable  that  they  should  be  discussed  in 
order  to  clear  the  ground  for  the  considera- 
tion of  the  more  important  variety. 

(A)  False  Moles. — False  moles  are  so 
called  as  not  being  the  result  of  conception. 
Substances  unconnected  with  conception  dis- 
charged from  the  virgin  vagina  are  occasion- 
ally so  described ;  such,  for  example,  as 
shreds  of  vaginal  mucous  membrane,  wbich 
the  microscope  should  recognise.  But  the 
chief  difficulty  is  with  the  membrane  of 
membranous  dysmenorrhcea,  which  may  be 
mistaken  for  a  true  decidual  membrane. 
Here  we  have  to  be  guided  by  the  history  of 
previous  attacks,  the  usual  character  of  men- 
struation, and  the  microscopic  examination 
of  the  discharged  membrane,  which  shows 
the  absence  of  structures  characteristic  of  a 
fecundated  ovum.  Blood-clots,  variously 
altered,  may  also  be  discharged  by  the  non- 
pregnant, and  give  rise  to  some  difficulty; 
especially  partially  decolorised  clots,  consist- 
ing mainly  of  fibrin.  Here,  again,  the  ab- 
sence of  chorionic  loops  is  sufficiently  charac- 
teristic. And,  lastly,  polypi  and  small  fibroid 
tumours,  or  portions  of  larger  ones,  should 
not  be  difficult  of  recognition  by  naked-eye 
and  microscopic  examination. 

(B)  True  Moles. — True  moles  are  al- 
ways the  result  of  impregnation.  Two  varie- 
ties are  recognised:  (1)  the  fleshy  or  corneous 
mole ;  and  (2)  the  vesicular  or  hydatidiform 
mole. 

1.  The  Corneous  Mole. — 2Etiology  and 
Pathology. — Extravasation  of  blood  into  the 
tissues  of  the  developing  placenta,  or  into 
the  decidual  membrane,  or  between  the 
placenta  and  the  uterine  wall,  rarely  into 
the  amnion,  is  tho  chief  agent  in  the  pro- 
duction of  this  mole.  This  extravasation 
may  be  due  to  any  of  tho  causes,  such  as 
over-exertion  or  excitement,  which  induce 
uterine  action  and  lead  to  decidual  detach- 
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ment.  This  damage  to  the  ovular  membranes 
leads  almost  invariably  to  the  death  of  the 
embryo,  which  may  entirely  disappear  or 
remain  in  the  contracted  amnial  sac,  small 
and  blighted,  surrounded  by  the  thickened 
membranes,  the  whole  forming  a  more  or 
less  firm  and  fleshy  mass.  On  section,  the 
inner  aspect  of  the  amnion  presents  an 
irregularly  nodular  appearance  of  a  deep  red, 
almost  black,  colour.  If  the  amniotic  fluid 
has  escaped,  and  the  embryo  has  entirely  dis- 
appeared, the  mass  may  still  be  recognised 
as  originating  in  conception  by  the  presence 
in  its  tissues  of  chorionic  villi.  A  mole 
thus  constituted  may  remain  in  the  uterus 
for  varying  periods,  but  is  generally  expelled 
between  the  third  and  fifth  months. 

Symptoms. — The  symptoms  of  early  preg- 
nancy become  irregular,  and  ultimately 
subside ;  the  size  of  the  uterus,  instead  of 
increasing,  becomes  less;  and,  although  at 
first  there  may  be  the  customary  cessation 
of  menstruation,  sooner  or  later  irregular 
hemorrhagic  discharges,  which  may  be  bright, 
or  chocolate-coloured  from  the  breaking  down 
of  clot,  and  occasionally  offensive  from  its 
decomposition,  call  attention  to  the  inter- 
ference that  has  occurred  with  the  progress  of 
the  pregnancy.  On  examination,  the  uterus 
is  found  more  solid  than  usual,  and  smaller 
than  it  should  be  were  pregnancy  normal. 

Treatment. — The  treatment  essentially  is 
to  empty  the  uterus.  While  the  mole  remains 
in  its  cavity,  the  patient  is  exposed  to  the 
risk  of  haemorrhage  on  the  one  hand,  and  of 
septic  infection  on  the  other.  The  adminis- 
tration of  ergot  may  be  sufficient  to  stimulate 
the  uterus  to  throw  off  its  contents;  but 
should  it  not  be,  then  the  use  of  the  sound 
will  often  succeed.  Should  the  uterus  still 
remain  inert,  we  have  to  fall  back  upon  the 
use  of  carbolised  tents,  or  Hegar's  dilators,  to 
dilate  the  cervix,  when  the  contents  may  be 
removed  by  the  finger,  by  ovum  forceps,  or 
the  curette,  alone  or  in  combination  accord- 
ing to  the  special  condition  of  each  case. 
After  emptying  the  uterus,  it  is  advisable  to 
wash  it  out  with  some  warm  antiseptic  in- 
jection. 

2.  The  Vesicular  or  Hydatidiform  Mole. — 
The  term  '  hydatid  mole  '  is  somewhat  mis- 
leading. There  are  no  true  hydatids  in  it. 
True  hydatids  are  shut  sacs,  enclosed  one 
within  another,  and  containing  echinococci ; 
the  vesicular  mole  consists  of  more  or 
less  pedunculated  cysts,  growing  from  one 
another. 

.(Etiology  and  Pathology. — All  authori- 
ties agree  that  the  vesicles  in  hydatid  mole 
are  formed  from  the  chorionic  villi.  These 
undergo  proliferation  with  myxomatous  de- 
generation, and  the  cysts  so  formed  contain 
fluid,  in  which  mucin  is  found,  as  well  as 
albumen  and  some  salts.  The  vesicles  vary 
in  size  from  a  small  currant  to  a  chestnut. 
Their  mode  of  attachment  one  to  another 


makes  the  so-called  resemblance  to  a  bunch 
of  grapes  incorrect.  They  are  not  attached 
by  stalks  to  branches  of  a  main  stem,  but 
each  vesicle  is  attached  by  a  pedicle  to 
another  cyst,  and  the  first  of  the  Beries,  that 
nearest  the  ovum,  springs  direct  from  the 
outer  surface  of  the  chorion.  The  peduncu- 
lated structure  intervening  between  the  cysts 
represents  the  unaltered  tissues  of  the  villi. 
This  degeneration  affects  the  villi  of  the 
chorion  within  the  first  ten  weeks  of  preg- 
nancy. Later  on,  when  the  villi  have  be- 
come vascular  and  the  placenta  definitely 
formed,  this  degeneration  seems  incapable  of 
occurrence.  In  most  cases  the  embryo  dis- 
appears altogether;  in  a  few  it  may  be  found, 
but  insignificant  and  blighted,  the  degene- 
ration of  the  villi  preceding  and.  determining 
the  death  of  the  embryo.  In  these  there  is 
generally  present  some  portion  of  placental 
structure,  which  is  free  from  vesicular  de- 
generation. These  cystic  villi  occasionally 
penetrate  the  uterine  wall,  enter  the  sinuses, 
and  even  reach  to  the  uterine  peritoneum. 
The  precise  aetiology  of  this  mole  is  still 
obscure  ;  the  balance  of  evidence  is  perhaps 
in  favour  of  the  error  being  maternal  rather 
than  foetal,  from  its  occasional  recurrence  in 
the  same  patient.  And  it  is  believed  that, 
among  maternal  predisposing  causes,  syphilis 
holds  an  important  place.  It  is  more  com- 
mon in  the  multipara  than  in  the  primipara. 

Symptoms. — The  symptoms  are  at  first 
those  of  ordinary  pregnancy,  but  with  the 
tendency  to  be  more  pronounced  than  under 
normal  conditions.  The  abdominal  swelling 
increases  more  rapidly  than  it  should ;  the 
reflex  symptoms  are  aggravated ;  and  the 
patient  complains  of  an  unusual  amount  of 
discomfort  and  malaise.  At  the  fourth  month 
of  pregnancy  the  uterus  approaches  the  size 
usual  at  the  sixth  month.  There  is  with 
this  a  tendency  to  the  loss  of  the  ovoid  form, 
and  the  assumption  of  a  globular  or  more 
transversely  wide  shape.  In  some  cases 
there  is  a  tendency  to  febrile  disturbances. 

Diagnosis. — Physical  examination  often 
yields  important  information.  Palpation 
may  give  us,  as  Dr.  Leishman  remarks,  a  sig- 
nificant doughy  sensation,  with  absence  of 
any  foetal  outlines  in  the  uterus ;  while,  at  the 
same  time,  the  intermittent  contractions  of 
the  tumour  prove  it  to  be  uterine.  Auscul- 
tation reveals  the  absence  of  any  foetal  heart 
sounds,  and  vaginal  examination  of  ballotte- 
ment.  If  any  labour-pains  have  occurred, 
and  the  integrity  of  the  ovum  have  been 
disturbed,  the  escape  of  some  of  the  vesicles 
will  make  the  diagnosis  complete.  The  fluid 
being  sanguineous  in  character,  and  the  vesi- 
cles whitish,  has  given  rise  to  the  simile  of 
'white  currants  floating  in  red-currant  juice,' 
attributed  to  Gooch. 

Treatment. — The  treatment  consists  in 
the  removal  of  the  uterine  contents.  This 
may  be  attempted  at  first  by  the  adminis- 
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tration  of  ergot  ;  failing  this,  the  passage  of 
the  sound  into  the  uterus  will  often  stimulate 
uterine  contraction,  and  induce  the  expulsion 
of  the  mole.  Should  still  the  uterus  not 
respond,  the  use  of  tents  rendered  aseptic  is 
indicated,  or  of  Hegar's  dilators,  or,  in  the 
case  of  the  more  fully  developed  uteri,  of  the 
hydrostatic  dilators.  After  dilatation  of  the 
os  is  accomplished,  the  contents  of  the  uterus 
may  be  removed  by  two  or  three  fingers 
introduced  into  its  cavity,  aided  by  external 
pressure  on  the  fundus  ;  in  rare  cases,  it  may 
even  be  necessary  to  introduce  the  whole 
hand. 

After  the  removal  of  the  uterine  contents, 
it  is  advisable  to  wash  out  the  cavity  with 
some  antiseptic  solution,  and,  if  there  has 
been  much  haemorrhage  and  a  tendency  to 
uterine  inertia,  with  the  solution  of  per- 
chloride  of  iron  used  in  post-partum  haemor- 
rhage. It  need  hardly  be  said  that  the 
removal  of  the  entire  contents  is  of  the  first 
importance  :  should  any  portions  be  left, 
there  is  risk  on  the  one  hand  of  haemorrhage, 
and  on  the  other  of  septic  infection. 

It  is  important  to  remember  that  twin 
pregnancies  may  occur,  in  which  vesicular 
degeneration  affects  the  chorion  of  but  one 
ovum;  and  that  quite  possibly  the  sound 
ovum  may  proceed  to  full  development,  as 
is  said  to  have  occurred  at  the  birth  of  the 
anatomist  Beclard. 

Alfred  Wiltshire.      Henry  Gervis. 

MOLES. — Synon.:  Ncevtis  Pigmentosus. 

Definition. — A  mole  usually  consists  of  a 
small  congenital  fibrous  growth  of  the  skin, 
"with  an  excess  of  pigment. 

Description  and  Pathology. — Although 
moles  are  usually  raised  above  the  surface  of 
the  skin,  and  contain  a  certain  quantity  of 
fat  and  connective  tissue,  together  with  pig- 
mentary deposits,  yet  we  also  occasionally 
meet  with  some  which  are  flat,  and  appear  to 
be  nothing  more  than  dark  pigment  spots ; 
on  the  other  hand,  some  fibrous  moles  are 
no  darker  than  the  surrounding  skin.  Not 
infrequently  there  is  a  small  tuft  of  strong 
hair  growing  from  the  mole. 

Properly  speaking,  moles  are  congenital, 
but  dark  spots  exactly  resembling  them  in 
superficial  appearance  are  often  met  with  as 
an  acquired  pigmentary  change. 

Moles  vary  much  in  size.  As  a  rule  they 
are  not  bigger  than  a  split  pea,  but  they  are 
sometimes  much  larger.  Usually  they  are 
single  or  very  sparsely  scattered  over  certain 
parts  of  the  body;  occasionally,  however, 
they  are  met  with  in  large  numbers.  The 
regions  most  commonly  affected  are  the  face, 
neck,  back,  and  arms ;  much  more  rarely  the 
<jhest,  the  abdomen,  and  lower  extremities. 
They  have  no  tendency  to  be  distributed 
symmetrically. 

Treatment.— Small  congenital  moles  of 
the  usual  size  can  be  easily  destroyed  by 


nitric  acid  or  a  saturated  solution  of  potassa 
fusa  in  water.  Large  moles  can  only  be 
removed  by  the  knife,  some  positions  being 
much  more  favourable  to  their  removal  than 
others.  This  point  should  be  especially  taken 
into  consideration  when  the  mole  is  situated 
on  the  cheek  a  little  below  the  eye,  as  the 
contraction  of  the  scar  may  interfere  with 
the  closure  of  the  eyelid. 

With  regard  to  the  removal  of  acquired 
pigmentary  moles,  the  result  of  destruction 
by  caustic  is  by  no  means  always  satisfactory. 
The  writer  has  on  several  occasions  seen  the 
application  of  nitric  acid  followed  by  the  pro- 
duction of  a  small  central  scar  and  a  ring  of 
pigment  immediately  outside,  considerably 
larger  than  the  original  mole ;  this  is  never 
the  case  when  the  mole  is  congenital. 

Robert  Liveing. 

MOLIMEN  (molior,  I  move  or  stir). — 
An  impulse  or  effort.  The  word  is  chiefly 
used  in  connexion  with  menstruation,  to 
indicate  the  effort  which  appears  to  be  made 
by  the  system  to  perform  this  function.  See 
Menses  or  Menstruation,  Disorders  of. 

MOLLITIES  OSSIUM(Lat.).— Synon.: 
Osteomalacia;  Malacosteon;  Fr.  Bamollisse- 
ment  des  Os ;  Ger.  Knochenerweichung. 

Definition. — A  condition  in  which  the 
bones  of  the  skeleton  become  by  degrees  de- 
calcified, so  that  they  can  no  longer  sustain 
the  weight  of  the  body,  but  bend  or  break  on 
slight  provocation. 

Molhties  ossium  has  been  called  an  ex- 
centric  atrophy ;  but  the  minute  changes 
which  occur  are  not  those  of  atrophy,  but 
rather  of  active  decalcification  of  the  bone. 
It  is  a  non-inflammatory  lymphoid  change, 
in  which  the  bone  is  decalcified  before  the 
trabecular  structure  disappears. 

Etiology  and  Pathology. — The  causes 
of  molhties  ossium  are  unknown.  It  affects 
the  female  sex  almost  exclusively ;  and  only 
occurs  in  adults,  and  during  the  period  of 
child-bearing.  There  is  some  intimate  con- 
nexion between  the  outbreak  of  molhties 
ossium  and  the  gravid  state  ;  and  repeated 
pregnancies  appear  to  predispose  to  its  oc- 
currence. The  disease  seems  to  occur  in  the 
lower  classes  of  the  people,  who  are  exposed 
to  hardship  and  have  inadequate  food.  In 
certain  localities  it  would  seem  to  be  en- 
demic. Molhties  ossium  has  been  ascribed 
to  changes  in  the  nutrition  of  the  bone ;  and 
to  a  process  akin  to  chronic  osteitis  or  osteo- 
myelitis, but  there  is  never  any  ossific  peri- 
ostitis. It  has  also  been  referred  to  an  excess 
of  lactic  acid  in  the  blood ;  and  this  acid  is 
said  to  have  been  found  in  the  bones  and 
urine  of  persons  affected  by  the  disease. 

Anatomical  Characters. — The  bone  in 
mollities  ossium  becomes  gradually  decal- 
cified, the  change  spreading  from  within  out- 
wards, until  a  mere  shell  of  external  compact 
tissue  is  left,  but  this  cortical  layer  never 
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wholly  disappears.  The  medullary  cavity 
enlarges  in  all  directions,  occupying  the 
epiphysis,  and  invading  the  cortical  sub- 
stance, until  the  interior  becomes  a  gelatini- 
forrn  mass,  enclosed  in  a  periosteal  shell. 
The  bone  can  be  cut  into  layers  with  a  knife, 
or  indented  by  the  pressure  of  the  finger. 

In  the  stage  of  acute  progress  the  medulla 
is  very  vascular,  the  vessels  are  enlarged, 
and  here  and  there  extravasations  of  blood 
occur.  The  medullary  spaces  are  filled  with 
nucleated  marrow-corpuscles  ;  the  trabeculae 
give  way ;  the  osseous  particles  disappear ; 
the  fat-cells  diminish,  and  gradually  disap- 
pear ;  and  finally  the  whole  interior  is  filled 
with  a  pale  or  yellowish  gelatinous  substance. 
In  extreme  cases  the  external  covering  may 
be  merely  the  fibrous  periosteum,  with  a  few 
plates  of  bone  on  its  interior. 

Symptoms. — One  of  the  earliest  symptoms 
of  mollities  ossium  is  aching  rheumatoid 
pains  in  the  affected  bones,  generally  aggra- 
vated at  night.  The  vertebral  column,  the 
ribs,  and  the  pelvis  are  the  parts  first  affected; 
and  in  these  serious  deformity  shortly  be- 
comes manifest.  The  weight  of  the  body 
causes  extreme  lateral  and  so-called  angular 
curvatures.  The  ribs  are  bent  and  broken  ; 
one  series  of  fractures  taking  place  in  the 
axillary  line,  usually  directed  inwards,  is 
produced  by  external  pressure ;  whilst  a 
second  or  third  row  of  fractures  takes  place 
by  more  indirect  force — the  one  near  the 
head  of  the  ribs,  the  other  outside  the 
sternum.  The  arms  often  lie  in  a  trough- 
shaped  hollow  on  the  sides  of  the  body.  The 
sternum  gives  way  in  several  places,  and  is 
displaced  forwards. 

Through  the  weight  of  the  body  acting 
from  above,  the  promontory  of  the  sacrum  is 
projected  forwards,  whilst  the  lateral  pressure 
of  the  head  of  the  femur  against  the  aceta- 
bulum causes  the  transverse  diameter  of  the 
pelvic  outlet  to  diminish.  It  thus  assumes  a 
trifoliate  shape,  the  pubic  symphysis  often 
projecting  forwards  at  right  angles  to  its 
normal  direction,  with  its  horizontal  rami  in 
contact;  and  the  floor  of  one  acetabulum 
may  even  touch  the  other.  The  bones  of  the 
extremities  suffer  from  multiple  fractures, 
and  bend  from  the  most  trifling  causes; 
and  these  are  very  imperfectly  repaired  in 
the  later  stages  of  the  disease,  although  in 
the  earlier  they  unite  readily  by  bony  callus. 
As  the  disease  progresses,  the  body  becomes 
more  and  more  misshapen  ;  the  patient  more 
completely  helpless  and  bedridden ;  and  death 
usually  ensues  from  exhaustion,  after  a  more 
or  less  protracted  interval,  or  the  sufferer  is 
carried  off  by  intercurrent  disease.  Pernale 
subjects  frequently  die  in  consequence  of 
severe  instrumental  interference  required 
during  pregnancy.  There  is  no  constitu- 
tional cachexia. 

Diagnosis.— The  diagnosis  of  mollities 
ossium  is  at  first  very  obscure.    The  pains 


resemble  those  of  rheumatism.  The  character 
of  the  deformity  will,  however,  settle  any 
doubts.  The  disease  should  not  be  confounded 
with  rickets,  which  is  a  disease  of  infancy  or 
childhood,  due  to  delayed  ossification,  and 
producing  prominent  curvatures  of  the  shafts 
of  the  bones,  and  enlargements  near  the  epi- 
physes, very  distinct  in  type  from  the  in- 
fractions and  extravagant  distortions  of  the 
osteomalacic  skeleton.  Nor  does  mollities 
resemble  the  fatty  atrophy  of  bones  due  to 
senile  changes,  in  which  condition,  though 
fracture  be  common,  there  is  no  general 
deformity  involving  different  parts  of  the 
skeleton. 

Prognosis. — The  prognosis  in  most  in- 
stances is  unfavourable.  In  some  well-marked 
cases  of  softening,  the  bones  appear  to  have 
afterwards  recovered  their  normal  consist- 
ence, but  this  is  very  unusual. 

Treatment.— No  remedial  measures,  as  yet 
discovered,  have  either  arrested  the  progress 
of  mollities  ossium  or  promoted  its  cure. 
Women  affected  in  this  way  should  be  re- 
strained, if  possible,  from  further  childbear- 
ing,  not  only  to  avert  increase  of  the  disease, 
but  to  avoid  the  dangers  attending  childbirth 
in  cases  of  deformed  pelvis.  Otherwise,  an 
ample  supply  of  nourishing  food,  rest  in  the 
recumbent  position,  and  abundance  of  fresh 
air,  are,  combined  with  iron  and  quinine  in- 
ternally, the  principal  means  of  treatment  at 
our  disposal.  William  Mac  Cormac. 

MOLLUSCUM  CONTAGIOSUM. — 

Synon.  :  Meliceris ;  Fr.  Molhiscum  Conta- 
gieux;  Get.  Schwammgeschwulst. 

Description.  —  Molhiscum  contagiosum 
was  first  described  by  Bateman.  It  consists 
of  small,  round,  prominent  tumours,  at  first 
of  minute  size  and  translucent  appearance, 
but  slowly  growing  to  the  dimensions  of  a 
pea,  or  even,  in  rare  instances,  of  a  hazel-nut. 
The  larger  ones  are  sometimes  pedunculated, 
but  the  smaller  are  for  the  most  part  sessile. 
In  an  early  stage  they  have  been  aptly  com- 
pared to  a  small  drop  of  wax.  In  the  centre 
of  these  little  wart-like  growths  there  forms 
a  slight  depression,  so  that  they  are  more  or 
less  umbflicated,  and  this  depression  is  be- 
lieved by  some  to  correspond  to  the  open 
mouth  of  a  sebaceous  duct.  Each  tumour 
has  a  thick  wall,  and  contains  when  developed 
a  white,  semi-fluid,  milky  substance,  which 
may  be  easily  squeezed  out  after  making  a 
small  cut  with  the  lancet.  The  little  growths 
occur  either  singly  or— more  commonly— 
sparsely  and  irregularly  scattered  over  the 
skin  of  the  face  and  neck,  and  sometimes  on 
other  parts  of  the  body.  The  older  ones,  after 
attaining  a  certain  size,  usually  becomo  in- 
flamed and  die  out,  while  a  new  crop  succeeds 
them.  This  affection  is  unattended  with 
pain,  itching,  or  any  constitutional  disturb- 
ance. It  may  be  communicated  from  person 
to  person  by  inoculation.    The  disease  is  not 
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a  very  common  one,  but  is  probably  rather 
more  often  met  with  in  England  than  in 
other  countries  ;  it  is  more  common  in  chil- 
dren than  in  adults. 

The  most  interesting  point  in  connexion 
with  molluscum  contagiosum  is  the  ques- 
tion as  to  its  mode  of  production  and  pro- 
pagation; and  some  difference  of  opinion 
exists  even  at  the  present  time  with  regard 
to  its  contagious  nature.  On  the  whole,  there 
is  strong  evidence  in  favour  of  its  being 
propagated  by  inoculation.  The  evidence  in 
favour  of  this  is  of  two  kinds — (1)  that  of 
direct  experiment  ;  (2)  that  of  clinical 
observation.  With  regard  to  the  former,  the 
disease  has  been  reproduced  by  artificial  in- 
oculation. The  evidence  derived  from  clinical 
observation  is  even  more  strongly  in  favour 
of  the  communicable  nature  of  the  disease. 
Many  observers  have  recorded  cases  which 
it  would  be  difficult  to  explain  except  on  the 
supposition  that  the  disease  was  contagious 
in  a  limited  degree ;  but  perhaps  the  strongest 
evidence  ever  adduced  has  been  supplied  in 
the  experience  of  the  writer.  A  single  case 
of  the  disease  was  introduced  into  a  girl's 
school  in  the  parish  of  St.  Marylebone,  and 
in  the  course  of  a  few  months  it  had  spread 
to  eight  other  children  in  the  school.  Subse- 
quently four  more  children  and  one  of  the 
servants  were  attacked,  so  that  there  were 
at  one  time  in  all  fourteen  cases.  It  is  very 
difficult  to  understand  how  so  large  a  number 
of  children  could  be  affected  at  one  time  un- 
less the  disease  were  in  some  way  communi- 
cated from  one  to  another,  especially  when 
we  remember  that  it  is  far  from  common. 
Amongst  adult  sufferers  from  this  disease  a 
large  proportion,  in  the  experience  of  the 
writer,  are  frequenters  of  Turkish  baths. 

Diagnosis. — It  is  not  easy  to  mistake 
molluscum  contagiosum  for  any  other  disease, 
but  we  sometimes  meet  with  small  sebaceous 
tumours,  especially  about  the  scrotum  in 
adults,  closely  resembling  it  in  external  ap- 
pearance. They  have,  however,  no  contagious 
properties,  and  they  do  not  spread  over  large 
areas  of  skin,  a  feature  we  are  familiar  with 
in  molluscum  contagiosum.  It  need  hardly 
be  pointed  out  that  molluscum  contagiosum 
must  not  be  confounded  with  molluscum 
fibrosum.which  is  a  perfectly  different  malady. 
See  Molluscum  Fibrosum. 

Treatment. — When  the  number  of  growths 
of  molluscum  contagiosum  is  small,  the 
treatment  is  simple.  They  should  each  be 
divided  with  the  point  of  a  lancet,  and  then 
be  touched  with  some  caustic.  For  this 
purpose  the  acid  nitrate  of  mercury  may  be 
used,  or  a  saturated  solution  of  potassa  fusa 
in  water.  When  the  little  tumours  are  very 
numerous,  it  is  probably  best  to  leave  them 
entirely  alone ;  after  a  time  they  become  a 
little  inflamed,  dry  up,  and  disappear.  The 
disease,  however,  if  left  to  itself,  is  always 
tedious.  RoBEFtT  Liveino. 


MOLLUSCUM  FIBROSUM.  —  Sy- 

I  non. :  Molluscum  Simplex;  Molluscum  Pen- 
dulum ;  Fibroma  ;  Fr.  Molluscum  Fibreux. 

Description. — This  disease  consists  of 
small  tumours  of  hypertrophic  fibrous  tissue 
springing  from  the  subcutaneous  structures. 
Some  of  these  may  remain  undeveloped, 
and,  though  not  visible  to  the  eye,  can  be 
felt  by  passing  the  hand  over  the  skin. 
Others  form  visible,  though  small,  sessile 
growths ;  more  frequently,  however,  the  little 
I  tumours  are  pedunculated  and  pendulous, 
i  somewhat  egg-shaped,  and  covered  with  nor- 
mal skin.  The  size  of  these  growths  varies 
from  a  small  pea  to  a  filbert,  or  larger ; 
sometimes  they  even  attain  the  dimensions 
of  a  hen's  egg,  but  this  is  very  exceptional. 
The  skin  covering  them  is  of  a  natural  colour, 
and  rather  more  vascular  than  normal ;  the 
consistency  of  the  tumour  is  soft,  but  at  the 
same  time  firm  on  pressure.  The  affection 
is  quite  unattended  with  pain  or  with  subjec- 
tive sensations  of  any  kind.  The  disease  may 
take  the  form  of  single  or  a  few  scattered 
pedunculated  tumours,  or  the  whole  body 
may  be  covered  with  them.  It  is  highly 
probable  that  these  outgrowths  exist  in  an 
undeveloped  form  at  the  time  of  birth,  though 
they  may  be  too  small  to  be  detected ;  at  all 
events  they  show  themselves  at  an  early  age. 
When  fully  developed  they  have  no  tendency 
to  undergo  further  changes,  such  as  those 
of  idceration  or  degeneration,  but  remain 
stationary  during  life.  They  belong  to  the 
category  of  hypertrophic  malformations  of 
the  skin,  rather  than  to  that  of  morbid 
growths.  Hebra  has  rightly  pointed  out 
that  those  who  suffer  from  general  mollus- 
cum fibrosum  are  often  somewhat  mentally 
deficient— that  is,  they  may  be  imperfectly 
developed  in  mind  as  well  as  in  body. 

Treatment. — This  consists  in  snipping  off 
the  little  pedunculated  tumours  with  a  pair 
of  scissors.  It  is  unnecessary  to  interfere  with 
those  which  are  not  pedunculated. 

Robert  Liveing. 

MONOMANIA.  —  Synon.  :  Fr.  Mono- 
manie ;  Ger.  Wahnsinn. — This  term  is  fall- 
ing into  disuse  by  reason  of  its  vagueness, 
and  because  it  has  been  employed  by  various 
writers  to  denote  different  kinds  of  insanity. 
Some  have  used  it  to  denote  an  insanity 
which  is  indicated  by  some  one  particular 
delusion,  the  mind  remaining  clear  on  every 
other  point.  Others  mean  by  it  an  insanity 
without  delusion,  an  affective  or  impulsive 
insanity,  the  essence  of  which  is  the  absence 
of  delusion,  and  the  so-called  integrity  of  the 
intellectual  portion  of  the  mind.  Esquirol 
thought  it  a  disorder  of  the  faculties  limited 
to  a  few  subjects,  with  excitement,  and  gay 
and  expansive  passion ;  while,  according  to 
others,  melancholia  without  delusion  would 
be  an  instance  of  affective  monomania.  We 
may  take  it,  however,  that  all  authors  are 
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agreed  in  using  the  term  '  monomania  '  to  in- 
dicate a  partial  insanity,  which  enables  the 
patient  to  converse  and  act  rationally  to  a 
considerable  degree,  and  therefore  renders 
his  responsibility  a  matter  of  question.  Such 
cases  form  the  grounds  of  forensic  contention, 
whether  criminal  or  civil ;  but  it  is  better  to 
affix  to  them  some  more  precise  term,  and  to 
indicate  syinptomatologically  and  pathologi- 
cally the  exact  nature  of  the  mental  and 
bodily  condition  of  the  alleged  lunatic. 

G.  F.  Blandford. 

MONSUMMANA,  Cave  of,  in 
Upper  Italy. — Natural  vapour  baths.  See 
Mineral  Waters. 

MONT  DOEE,  in  Prance.— Simple 
thermal  water,  containing  arsenic  and  soda. 
See  Mineral  Waters. 

MONTE-CATINI,   in  Tuscany.— 

Thermal  muriated  saline  waters. 

MONTMIRAIL,  in  Prance  (Vau- 
cluse). — Sulphated  saline,  bitter  waters. 

MONTPELLIER,  in  the  South  of 
Prance. — Variable,  fairly  warm,  winter 
climate.  High  winds  from  N.E.  and  N.W. 
See  Climate,  Treatment  of  Disease  by. 

MORAL  INSANITY. — See  Insanity, 
Varieties  of. 

MORBID  (morbus,  a  disease). — This 
word  merely  signifies  diseased,  and  is  used, 
in  its  several  applications,  as  a  technical  or 
scientific  term,  in  contradistinction  to  the 
term  healthy.  Among  the  most  common 
examples  of  these  applications  may  be 
mentioned  morbid  anatomy  and  histology, 
which  imply  the  anatomy  and  histology  of 
diseased  conditions ;  morbid  sensations  or 
feelings,  as  distinguished  from  healthy  sen- 
sations, whether  connected  with  either  of 
the  ordinary  senses  or  with  some  particular 
organ,  such  as  appetite ;  morbid  actions ; 
morbid  secretions  or  discharges ;  and  morbid 
groiuths.  The  word  is  employed  in  a  some- 
what special  sense,  in  relation  to  individuals 
who  are  mentally  low  in  spirits  and  despon- 
dent, without  any  obvious  cause  to  account 
for  this  condition ;  such  individuals  are  often 
spoken  of  as  being  in  a  morbid  state. 

MORBIDITY  (morbus,  a  disease). — 
This  term  is  employed  to  denote  the_  amount 
of  illness  existing  in  a  given  community ;  and, 
as  'mortality'  expresses  the  death-rate,  so 
'  morbidity  '  indicates  the  sick-rate,  whether 
the  diseases  be  fatal  or  not. 

Since  health  is  an  extremely  ill-defined 
state,  marked  out  by  no  absolute  boundaries, 
and  since  many  people  suffer  from  diseases 
that  are  concealed  intentionally  or  through 


ignorance,  it  becomes  a  matter  of  consider- 
able difficulty  to  express  with  certainty  the 
amount  of  illness  that  may  exist  at  any  time. 
Some  information  may,  however,  be  obtained 
from  the  records  of  sick-clubs  and  benefit- 
societies,  on  which  statistics  may  be  based  of 
the  average  time  their  subscribers  are  ill 
during  the  year,  in  relation  to  employment, 
age,  locality,  and  other  circumstances.  From 
the  statistics  of  these  friendly-societies  it  has 
been  estimated  that  nine  days  in  the  year 
per  member  are  lost  through  sickness. 

By  an  investigation  of  this  subject  the 
rates  of  mortality  come  to  possess  an  extended 
significance,  for  they  thus  indicate  not  merely 
the  proportion  between  the  living  and  the 
dead,  but  between  the  latter  and  the  two 
classes  of  the  living,  namely,  the  healthy  and 
the  diseased  ;  and,  as  a  branch  of  State  Medi- 
cine, they  must  doubtless  come  to  take  a  pro- 
minent place.  As  further  knowledge  provides 
accurate  facts  and  figures,  the  subject  will 
have  a  distinct  practical  bearing,  in  estimat- 
ing the  value  of  men  for  work,  if  the  average 
liability  to  disease  and  the  total  amount  of 
illness  an  individual  may  expect  to  suffer  be 
known  ;  while  it  is  reasonable  to  believe  that 
as  the  '  aptitudes  to  disease  '  are  further  con- 
ditioned, the  means  for  prevention  may  be 
extended.  W.  H.  Allchin. 

MORBIPIC  (morbus,  disease ;  and  facio, 
I  make). — This  word  is  properly  applied  to 
any  cause  that  produces  a  disease.  Such  a 
cause  is  often  spoken  of  as  a  morbific  agent. 

MORBILLI  (dim.  of  morbus,  a  disease). 
A  synonym  for  measles.    See  Measles. 

MORBUS. — This  is  the  Latin  word  for 
disease.  Formerly  it  was  frequently  em- 
ployed, but  is  not  much  in  vogue  at  the 
present  day.  When  applied  to  particular 
diseases,  it  is  associated  with  some  qualify- 
ing adjective  or  noun,  indicating  the  nature 
or  seat  of  such  disease,  some  peculiarity  by 
which  it  is  characterised,  or  the  name  of 
some  renowned  authority  upon  it.  It  would 
not  serve  any  useful  purpose  to  give  a  list  of 
the  diseases  with  which  the  word  is  con- 
nected, and  it  will  suffice  to  cite,  as  examples, 
some  of  its  more  common  applications,  such 
as  morbus  cordis,  disease  of  the  heart ;  mor- 
bus coxes  or  coxarius,  disease  of  the  hip- 
joint;  morbus  cerealis,  ergotism;  morbus 
Brightii,  Bright's  disease ;  morbus  cceruleus, 
blue  disease,  cyanosis. 

MORGINS,  in  Switzerland.— Chaly- 
beate waters.    See  Mineral  Waters. 

MOROCCO,    in    North  Africa.— 

A  warm,  healthy  winter  climate.  Tangiers 
is  exposed  to  cold,  damp  S.W.  winds  in 
autumn  and  spring,  and  to  E.  winds. 
Living  is  superior  to  Malaga.  See  Climate, 
Treatment  of  Disease  by. 
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MORPHINISM.— Synon.  :  The  Mor- 
phine Habit ;  Fr.  Morphinisms  ;  Gr.  Mor- 
phiumsucht. 

Definition. — A  term  applied  to  the  habi- 
tual indulgence  in  morphine,  or — in  a  more 
extended  sense — in  any  preparation  contain- 
ing that  alkaloid. 

Forms  and  Quantities. — Opium-eating, 
laudanum-drinking,  opium- smoking,  and  the 
hypodermic  injection  of  morphine  as  a  prac- 
tice are  all  forms  of  morphinism.  It  is  un- 
doubted that  most  adults  can  by  use  habituate 
themselves  to  the  taking  of  large  doses  of 
opium,  but  to  this  there  appears  to  be  a  per- 
sonal limit,  and  some  are  so  susceptible  to 
the  influence  of  the  drug  that  no  tolerance  of 
it  is  ever  established.  Half  a  pint  of  lauda- 
num per  diem,  or  three-quarters  of  an  ounce 
of  opium,  are  doses  that  have  often  been 
reached,  and  the  former  appears  to  have  been 
De  Quincey's  maximum.  Half  or  a  third  of 
this,  or  even  less,  is  a  more  usual  quantity. 
The  largest  amount  the  -writer  has  known  to 
be  taken  for  a  lengthenedperiod  was  an  average 
of  forty-eight  grains  of  acetate  of  morphine 
per  diem,  used  in  injections,  with  a  maximum 
of  ninety-six  grains  per  diem  on  some  days. 
Its  use  is  often  combined  with  that  of  co- 
caine, which  prevents  the  after-sickness  atten- 
dant upon  the  use  of  morphine. 

^Etiology. — Morphinism  is  most  fre- 
quently met  with  in  neurotic  individuals.  The  | 
habit  originates  usually  in  the  legitimate  em- 
ployment of  morphine  or  opium  for  thera-  j 
peutic  purposes.  In  other  instances  it  can 
pe  traced  to  a  single  definite  act  of  indulgence 
in  the  drug — either  casually,  or  in  obedience 
to  the  promptings  of  some  hereditary  craving 
or  of  depressed  melancholic  feelings. 

Effects. — So  far  as  the  effects  on  the  or-  I 
ganism  are  concerned,  it  is  immaterial  whether 
opium  or  the  alkaloid  be  swallowed  or  used 
hypodermically.  Minor  differences  there  are, 
but  the  general  results  are  the  same.  These 
are  listlessness,  loss  of  energy,  inaptitude  for 
business  and  exertion,  dreaminess,  exaltation 
of  fancy,  loss  of  appetite,  emaciation,  a  sallow 
skin,  (iiminished  liver  and  kidney  secretion 
and  hence  costiveness.  Digestive  troubles  are 
prominent,  attributable  to  the  use  of  the  drug; 
and  yet  if  this  be  suspended  the  craving  for 
it  becomes  intolerable,  so  that  no  amount 
of  resolution  as  a  rule  leads  to  total  absten- 
tion from  its  use.  But  many  or  all  of  these 
symptoms,  except  the  craving,  may  be  ab- 
sent ;  and  most  physicians  have  had  experi- 
ence of  opium-takers  whose  habit  in  this 
respect  would  not  be  suspected  from  their 
appearance.  Probably,  on  the  whole,  the  in- 
dulgence in  opium  tends  to  shorten  life, 
gupngb  this  has  been  doubted,  and  opium- 
takers  are  asserted  to  be  unusually  free  f  rom 
catarrhal  affections.  Nevertheless,  morphia* 
isrn  is  a  most  baneful  habit ;  and  though  it  : 
may  not  appreciably  shorten  life,  or  cause 
serious  maladies,  the  morphinist  is  often  indo-  < 


lent,  weak,  untruthful,  and  irresolute,  unfitted 
to  lead  a  life  of  active  and  useful  exertion. 

Great  differences  of  opinion  exist  as  to  the 
pernicious  or  other  effects  of  opium-smoking. 
Some  would  have  us  believe  that  the  prac- 
tice is  pernicious,  not  to  say  deadly ;  but  de- 
basing it  often  is.  The  pictures  drawn  as  to 
its  effects  are  evidently  coloured  by  the  bias 
of  the  observer.  On  the  other  hand,  some 
would  persuade  us  that  the  practice  is  harm- 
less, not  to  say  beneficial.  Doubtless  neither 
view  is  absolutely  correct,  and  whilst  opium- 
smoking  is  pernicious,  the  evils  have  been 
greatly  exaggerated.  Moreover,  opium- 
smoking  is  so  bound  up  with  other  vicious 
and  idle  habits,  as  to  make  it  very  difficult 
to  differentiate  between  the  effects  of  opium 
and  of  such  habits.  Excess  in  opium-smok- 
ing, like  excess  in  tobacco-smoking,  is  inju- 
rious, and  too  often  indulged  in  by  the  idle 
and  dreamy.  But  it  is  doubtful  whether 
very  distinct  and  unmistakable  results  can 
be  traced  to  a  slight  indulgence  in  opium- 
smoking.  Morphine  is  not  volatilised  during 
the  process,  and  the  basic  bodies  volatilised 
are  analogous  to  those  volatilised  in  tobacco- 
smoking,  such  as  picoline  and  pyridine,  which, 
however,  undoubtedly  have  marked  physio- 
logical activities. 

Treatment. — The  one  point  in  the  treat- 
ment of  morphinism — be  it  laudanum-drink- 
ing, the  hypodermic  use  of  morphine,  or 
opium-smoking — is  to  cut  off  the  use  of  the 
drug  at  once  and  completely,  and  every 
effort  should  be  made  to  accomplish  it.1 
Seclusion  and  the  influence  of  a  special  nurse 
conduce  powerfully  to  a  successful  result ; 
and  massage  is  sometimes  a  useful  adjunct. 
The  craving  for  opium  is,  however,  so  over- 
powering, and  other  symptoms  become  so 
urgent,  such  as  intense  headaches,  insomnia, 
vomiting,  diarrhoea,  palpitation,  dyspnoea, 
and  heat  and  dryness  of  the  skin,  that  the 
patient  has  seldom  resolution  enough  to  avoid 
its  use.  Seclusion,  with  constant  vigilant 
attendance,  is  generally  indispensable.  Tonics, 
cold  baths,  moderate  exercise,  and  good  food 
constitute  the  best  treatment.  A  week  or 
two's  abstinence  may  suffice  to  break  off  the 
habit,  but  very  commonly  the  patient  re- 
lapses into  his  old  vicious  practice.  A  yacht- 
ing excursion  or  a  long  sea  voyage,  without 
access  to  opium,  may  effect  a  cure  when  all 
other  means  have  failed. 

Thomas  Stevenson. 

MORPHCEA. — See  Scleroderma. 

MORTALITY.— Synon.  :  Kate  of  Mor- 
tality; Death-rate  ;  Vr.  Mortaiite;  Ger.  Sterb- 
lichlccit. 

Definition. — The  proportion  of  persons 
dying  to  those  surviving  under  given  circum- 

1  According  to  somo  authorities!,  it  ia  better  to 
reduce  tho  morphine  gradually  before  its  complete 
removal. — Editoii. 
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stances;  or,  more  usually,  the  proportion 
borne  by  the  persons  who  die  to  the  whole 
number  of  those  subjected  to  the  given  cir- 
cumstances. 

Thus  we  may  have  to  do  with  the  annual 
mortality  of  the  population  of  a  country,  a 
district,  or  a  city;  or  of  a  body  of  men 
similarly  circumstanced,  as  of  clergymen  or 
of  lead-miners  ;  or  of  bodies  of  men  otherwise 
alike,  but  subjected  to  different  conditions  of 
climate,  &c,  as  the  British  army ;  or  of  the 
population,  or  any  section  of  the  population, 
at  special  ages,  as  of  infants  in  factory  towns. 

Or  we  may  be  concerned  with  the  propor- 
tions of  deaths  to  survivors,  or  to  the  whole 
number  of  entrants,  during  and  after  expo- 
sure to  a  special  cause  or  causes  of  death, 
operating  either  speedily  or  during  a  pro- 
tracted period.  Hereunder  come,  for  example, 
the  mortality  sustained  by  the  population  of 
Eio  Janeiro,  or  New  Orleans,  during  an  epi- 
demic of  yellow  fever ;  or  that  suffered  by  a 
number  of  persons  in  passing  through  an 
attack  of  enteric  fever  or  pneumonia. 

Estimation  of  Mortality. — The  annual 
mortality  of  a  population  is  reckoned,  not  on 
the  numbers  in  existence  at  the  beginning  of 
a  year,  but  on  the  average  number  in  exist- 
ence on  the  several  days  of  the  year,  or,  what 
is  nearly  the  same  thing,  on  the  mean  popu- 
lation of  the  year.  The  necessity  of  this 
becomes  evident,  when  we  consider  that  in 
our  own  country  the  large  towns  are  mostly 
increasing  at  a  very  rapid  rate,  while  some 
agricultural  parishes  and  unprosperous  places 
actually  decline  in  population.  In  the  towns, 
therefore,  the  death-rate,  if  reckoned  on  the 
last  census,  or  even  on  the  number  believed 
or  estimated  to  exist  at  the  beginning  of  the 
given  year,  would  come  out  higher  than  it 
ought  to  be,  while  in  declining  parishes  it 
would  be  somewhat  too  low.  Similarly  the 
annual  mortality  of  bodies  of  troops  is  calcu- 
lated on  the  mean  strength. 

Two  fomiulae  are  in  use  for  specifying 
death-rates.  In  the  first  the  proportion  of 
deaths  is  taken  as  unity  :  thus,  the  mortality 
in  England  and  Wales  in  1878  would  be 
stated  as  1  in  46.  In  the  second,  which  is 
more  convenient  and  is  now  generally  em- 
ployed, the  number  of  lives  at  risk  is  taken 
as  100  or  1,000  :  thus  the  mortality  of  1878 
would  come  out  21-7.  Either  formula  is 
convertible  into  the  other  by  simple  divi- 
sion :  thus  1,000  46  =  21-7 ;  and  1,000 
21-7  =  46. 

The  death-rates  of  large  civilised  countries, 
in  which  registration  is  strictly  carried  out, 
give  a  pretty  fair  representation  of  the  via- 
bility of  the  population.  So  much  may  be 
said  for  England,  Wales,  and  Scotland,  and 
for  most  of  the  European  States,  but  not,  un- 
fortunately, for  Ireland,  where  the  weakness 
of  the  registration  laws  makes  the  record 
defective. 

Mortality  or  Nations. — The  following 


were  the  death-rates  per  1,000  of  most  of  the 
principal  States  of  Europe  during  the  periods 
indicated : — 


Norway    ,  , 
Sweden 
Denmark  . 
England  and  Wales 
Scotland  . 
Belgium  . 
Switzerland 
France 

Or  excluding  two  years  of 
Netherlands 
German  Empire 
Italy  . 
Spain 
Austria 
Hungary  . 

Or  excluding  two  cliolera  years 


T 

j.n  years 

Per  1,000 
living 

1846-55 

. .  17-9 

1809-78 

;; 

..  18-9 
..  19-2 
. .  21-8 

j> 

. .  22-1 
. .  22-6 

1870-78 

. .  23-5 

1869-78 

. .  21-3 

1869-78 

. .  24-4 

1872-78 

. .  27-2 

1869-78 

. .  29-5 

1861-70 

. .  29-7 

1869-78 

. .  31-1 

1868-77 

. .  39-6 

The  ensuing  table  exhibits  the  death-rates 
of  the  same  countries  a  few  years  later.1  In 
every  case  there  had  been  more  or  less  im- 
provement : — 


Norway    .  '. 
Sweden 

Ireland    .  , 

Denmark  . 

Scotland  . 

England  and  Wales 

Belgium  . 

Switzerland 

The  Netherlands 

Prance 

Prussia 

Spain 

German  Empire 
Italy  . 
Austria 
Hungary  . 


1882-86 
1882-85 
1882-86 


1876-78 
1882-86 


16-  9 

17-  5 
181 

18-  5 

19-  3 

19-  4 

20-  6 

20-  7 

21-  5 

22-  2 
25-5 
25-8 
25-9 
27-3 
30-0 
33-4 


The  death-rate  of  Eussia,  except  in  the 
extreme  north,  is  high.  It  was  stated  at 
35-9  in  1842.  That  of  Portugal  the  writer 
has  not  been  able  to  obtain.  Those  of  Tur- 
key and  of  Greece  are  unknown.  In  many 
of  the  British  colonies  it  is  lower  than  even 
in  Norway.  Thus  the  average  mortality  dur- 
ing the  five  years  1882-86  was  in  2 


Victoria,  14-8 
Queensland,  19'7 
West  Australia,  18-6 
New  Zealand,  10-8 


New  South  Wales,  15-6 
South  Australia,  14*3 
Tasmania,  15*6 


Mortality  of  Cities. — The  mortality  of 
cities  is  in  this  country  almost  invariably 
higher  than  that  of  the  open  country.  But 
this  rule  does  not  apply  to  all  other  countries ; 
the  exceptions  occur  mostly  where  endemic 
fevers  are  prevalent  in  the  country.  Thus 
the  mortality  rate  in  1887  was  in  London, 
19-6;  in  Edinburgh,  19-8,  and  in  Dublin, 
30-6;  and  in  28  other  large  towns  in  England 
it  varied  between  16-9  in  Brighton  and  28-7 
in  Manchester;  while  in  50  towns  of  the 
second  class  the  extremes  were  12-4  at  Maid- 
stone and  13-3  at  Burton ;  23-8  at  Stockport 
and  24-9  at  Wigan;  the  average  of  the  28 
towns  being  20-8  per  1,000,  and  of  the  50 
towns  19-0.    In  the  same  year  the  rural  dis- 

1  These  figures  have  been  brought  up  to  date  as 
far  as  possible. — Editor. 
*  Hayter,  Australian  Statistics. 
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tricts  and  small  towns  of  England  yielded  an 
average  rate  of  17-4  only.  There  are  a  con- 
siderable number  of  districts,  almost  all  rural, 
which  year  after  year  fall  below  17  ;  and  17 
was  accordingly  fixed  upon  by  the  late  Regis- 
trar-General for  England  as  a  kind  of  standard 
to  be  aimed  at  by  sanitarians.  And  there 
are  districts  in  England,  and  entire  small 
counties  in  Scotland,  where  the  rate  fre- 
quently falls  below  even  15. 

The  following  table  exhibits  the  death-rates 
experienced  in  1878,  and  again  in  1887,  in  a 
number  of  foreign  and  colonial  cities  : — 


1S7S 

1887 

1878 

1887 

Calcutta  . 

37-7 

24-0 

Paris 

24-0 

23-0 

Madras 

4S-8 

40-0 

Brussels  . 

28-0 

21-0 

Bombay  . 

41-S 

26-0 

Amsterdam 

24-4 

22-0 

New  York 

24-8 

26-0 

Rotterdam 

27-3 

21-0 

Brooklyn  . 

20-1 

230 

The  Hague 

26-4 

20-0 

Philadelphia  . 

18-0 

22-0 

Copenhagen 

22-0 

24-0 

Montreal  . 

30-9 

Stockholm 

22-4 

21-0 

Alexandria 

45-4 

38-0 

Christiania 

18-5 

23-0 

Melbourne,  1S73 

St.  Petersburg 

47-1 

28-0 

and  1875 

22-8 

21-0 

Berlin 

29-9 

22-0 

Rome 

29-8 

29-0 

Hamburg-  . 

26-9 

27-0 

Naples 

331 

Dresden  . 

24-7 

22-0 

Turin 

31-1 

26-0 

Munich 

34-6 

30-0 

Venice 

28-7 

25-0 

Breslau 

29-9 

29-0 

Trieste 

36-2 

29-0 

Vienna 

29-6 

26-0 

Geneva 

236 

21-0 

Budapest  . 

40-3 

32-0 

Analysis 

OF 

Results.  —  These 

tables 

awaken,  by 

the 

enormous  differences 

be- 

tween  the  several  cities  and  countries,  a 
curiosity  respecting  the  causes  of  such  differ- 
ences, which,  however,  the  figures  themselves 
go  far  towards  satisfying.  It  is  at  once  evi- 
dent that,  whatever  may  be  the  case  in  the 
open  country,  cities  suffer  to  a  considerable 
extent  in  the  ratio  of  their  ignorance  and 
neglect  of  sanitary  laws,  and  of  the  poverty 
and  squalor,  or  barbarism  of  their  popula- 
tions. Mark,  for  example,  the  contrast  be- 
tween Philadelphia  or  Geneva,  and  Alexan- 
dria, Budapest,  or  St.  Petersburg!  Cities 
having  a  steadily  warm  climate,  or  a  climate 
of  extremes,  are  more  unhealthy  than  those 
which  enjoy  a  temperate  one.  By  this  con- 
sideration, combined  with  that  of  their  su- 
perior civilisation,  may  be  explained  the 
favourable  position  of  the  cities  of  Western 
as  compared  with  those  of  Eastern  Europe. 
The  short,  hot  summers  are  very  fatal  in  the 
latter  region,  and  even  in  Southern  Germany 
and  at  Stockholm ;  while  in  Western  Europe 
generally,  and  especially  in  Scotland,  winter 
and  spring  are  the  deadly  seasons.  It  is 
noteworthy  that  in  most  of  the  large  cities  of 
Italy  the  short,  sharp,  and  changeable  winter 
is  not  less  deadly  than  the  hot  summer  and 
malarious  autumn  ;  in  fact  good  winter  cli- 
mates for  poitrincvirea  are  exceptional  even 
in  Italy. 

In  Great  Britain  the  influence  of  climate 
per  He  on  the  annual  mortality  of  the  several 
cities  and  districts  is  not  very  great ;  and  its 
effects  are  obscured  by  those  of  other  agencies. 
But  if  we  confine  our  attention  to  the  rural 
districts,  where  the  disturbing  factors  are  less 
important,  we  shall  find  that  the  rates  of 


mortality  are  on  the  whole  slightly  more 
favourable  in  the  north  than  in  the  south. 
Of  all  the  counties  in  Great  Britain  Orkney- 
and-Shetland  stands  best,  with  an  annual 
mortality,  on  an  average  of  10  years,1  of 
15-13 ;  and  Shetland,  the  more  northern  divi- 
sion, stands  better  than  Orkney.  Great  Bri- 
tain is,  therefore,  no  exception  to  the  rule 
that  in  Europe  mortality  decreases  from 
south  to  north.  This  is  in  no  way  incon- 
sistent with  the  fact  that  throughout  Great 
Britain  winter  is  the  deadly  season,  and  cold 
is  more  fatal  than  heat,  thoracic  than  abdo- 
minal diseases. 

Influence  of  Seasons. — The  following 
were  the  death-rates  of  the  four  seasons  in 
England  and  Wales,  in  1868-77  : — 


Win- 
ter 

Spring 

Sum- 
mer 

Au- 
tumn 

Year 

In  the  chief  towns  . 

25-8 

22-5 

23-1 

24-2 



23-7 

In  the  small  towns 

and  rural  districts . 

21-7 

19-3 

17-2 

18-5 

19-0 

In  Scotland  the  seasonal  mortality,  owing, 
doubtless,  to  the  less  intensity  of  the  summer 
heat,  follows  pretty  nearly  the  order  of  the 
English  small  towns  and  rural  districts. 
Thus,  in  1878:  winter,  25'2;  spring,  23-2; 
summer,  19-8 ;  autumn,  20*4 ;  year,  22-3. 

It  would  seem,  however,  that  in  London, 
in  the  early  part  of  the  seventeenth  century, 
when  the  death-rate,  owing  to  the  closeness 
and  filthiness  of  the  city,  was  fearfully  high, 
the  maximum  was  attained  in  summer,  the 
figures  standing  as  follows  in  1606-10,  during 
which  years  the  plague  was  absent.  Average 
mortality  per  cent.:  winter  (J.  F.  M.),  1-4; 
spring,  1-5 ;  summer,  2-7  ;  autumn,  2-0 ;  total, 
7-0. 

Influence  of  Density  of  Population. — 
In  accordance  with  a  principle  already  laid 
down,  that  in  communities  sufficiently  ad- 
vanced to  furnish  mortality  statistics  the 
death-rate  diminishes  with  the  progress  of 
civilisation,  the  mortality  of  London  has 
since  the  seventeenth  century  gradually  and 
greatly  diminished.  At  the  beginning  of  this 
nineteenth  century  it  had  sunk  to  29,  in 
1840-49  it  was  25-3,  in  1870-78,  23,  and  in 
1887  only  19-6. 

The  death-rate  is  also  diminishing  in 
France,  Belgium,  the  Netherlands,  Sweden, 
and  Germany,  in  all  of  which  countries  the 
population  is  believed  to  be  advancing  in 
comfort  and  general  well-being;  but  in 
southern  and  eastern  Europe,  where  com- 
paratively little  advance  has  taken  place  in 
these  respects,  no  such  diminution  can  be 
demonstrated. 

Nor,  though  evident  in  London  and  in 
several  other  great  towns,  can  a  large  and 
permanent  diminution  of  the  death-rate  be 

1  1H0C-75. 
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positively  affirmed  of  Great  Britain  gene- 
rally. In  Scotland,  indeed,  there  was  a  de- 
cided increase  from  1855  until  1876,  when  a 
decline,  which  may  prove  transient  only,  set 
in.  And  in  England  no  improvement  could 
be  shown  for  many  years  before  1871,  since 
which  date  there  has  been  an  almost  unbroken 
succession  of  years  of  low  mortality  concur- 
ring with  a  generally  low  temperature  and 
excessive  fall  of  rain. 

The  great  antagonistic  influence  in  Great 
Britain  may  be  found  in  Dr.  Parr's  principle, 
'That  mortality  increases  with  density  of 
population.'  And  '  urbanisation  '  advances 
so  rapidly  in  Great  Britain,  that  all  the 
efforts  and  devices  of  sanitary  and  medical 
science  are  scarcely  able  to  do  more  than 
neutralise  its  evil  effects.  Part  of  the  ap- 
parent improvement  is  largely  due  to  the 
diminution  of  typhoid  fever.  Contrary  to 
the  general  belief,  the  expectation  of  life  in 
males  aged  over  20,  and  in  females  over  45, 
was  actually  less  in  the  period  1870-80  than 
in  that  of  1838-54. 

Soubces  of  Fallacy. — It  may  be  as  well 
to  advert  to  some  of  the  principal  sources 
of  fallacy,  which  hamper  us  in  appreciating 
national  and  local  death-rates.  One  of  these 
is  the  varying  number  of  births.  The  birth- 
rate ranges  in  the  Continental  States  of  Europe 
from  about  40  in  Germany  and  Austria,  and 
even  more  in  Eussia  and  Hungary,  down  to 
25  in  France  ; 1  and  in  Britain  from  48  or  50 
in  some  coal  and  iron  districts,  down  to  22 
in  the  county  of  Sutherland.  The  late  Dr. 
Letheby  maintained  that  a  high  birth-rate 
was  a  direct  cause  of  a  high  death-rate, 
owing  to  the  great  mortality  among  infants. 
This  was  an  error ;  the  two  often  concur,  but 
the  former  is  not  a  cause  of  the  latter,  unless 
where  the  infants  perish  in  enormous  pro- 
portion. The  usual  result  in  this  country  of 
a  large  and  especially  of  an  increasing  birth- 
rate, is  to  augment  in  the  community  the 
proportion  of  children  beyond  infancy,  and 
of  young  persons,  who  ordinarily  suffer  a 
very  low  death-rate  as  compared  with  old  or 
even  middle-aged  persons.  The  favourable 
rates  prevailing  among  these  young  persons 
overpowering  the  unfavourable  ones  of  the 
infants,  and  of  the  comparatively  small 
number  of  old  people,  the  apparent  death- 
rate  is  actually  diminished,  instead  of  being 
increased  as  Letheby  supposed.  And  this 
points  to  the  true  reason  why  the  death-rate 
of  France  is  higher  than  that  of  England, 
whereas  the  expectation  of  life  in  the  two 
countries  is  about  the  same  at  most  ages, 
the  birth-rate  of  France  being  so  extremely 
low  (Bertillon).  The  lower  the  average 
age  of  the  population,  the  lower  the  death- 
rate. 

A  considerable  amount  of  emigration  or 

1  In  1800  the  birth-rate  in  France  actually  fell 
to  21-0. 


immigration  affects  the  death-rate  in  pro- 
portion to  the  average  age  of  the  migrants. 
Thus  the  mortality  of  most  great  and  grow- 
ing towns  wovdd  stand  worse  than  it  does, 
were  it  not  for  the  large  numbers  of  young 
and  healthy  persons  from  the  country  who 
settle  in  them.  "Watering-places  and  resi- 
dential towns  appear  somewhat  healthier 
than  they  really  are,  by  reason  of  the  num- 
bers of  young  domestic  servants  who  form  a 
large  portion  of  their  population.  But  it  is 
in  our  colonies  that  the  effect  of  migration 
on  the  death-rate  can  best  be  studied.  The 
unexampled  death-rate  of  New  Zealand, 
already  quoted,  is  the  result  of  two  kinds  of 
causes,  one  set  of  which  we  may  call  real, 
the  other  factitious  or  apparent.  The  former 
are  the  cool,  equable  climate,  and  the  orderly 
and  comfortable  condition  of  the  population  ; 
the  latter  are  the  constant  stream  of  mostly 
youthful  immigrants,  and  the  very  high 
birth-rate. 

Influence  of  Age  and  Sex. — The  in- 
fluence of  age  and  sex  on  the  mortality  in 
England  and  Wales  may  be  best  shown  in  a 
tabular  form. 

Mortality  per  1,000  at  twelve  groups  of 
ages  in  males  and  females  in  the  41  years 
1838-78 :— 


All 

Ages 

0- 

5- 

10- 

15- 

20- 

25- 

Males  .... 

23-3 

71 

8 

4 

6 

8 

9 

Females      .  . 

21-2 

62 

8 

4 

7 

8 

9 

35- 

45- 

55- 

65- 

75- 

85- 

Males  .... 

23-3 

13 

18 

32 

67 

147 

311 

Females  , 

21-2 

12 

15 

28 

59 

134 

287 

The  superiority  of  the  women  is  here  well- 
marked,  except  during  childhood  and  the 
years  of  early  married  life  and  much  child- 
bearing.  And  this  difference  has  been  still 
greater  during  the  later  decades,  owing  chiefly 
to  the  decreasing  vitality  of  males  after  the 
prime  of  life ;  thus  in  1871-80  the  death-rate 
of  males  from  45  to  55  was  20,  that  of  females 
only  15. 

Influence  of  Bace. — The  influence  of  race 
is  usually  difficult  to  separate  from  that  of 
habits  of  life.  In  Europe  the  Jews  offer  the 
most  notable  example.  It  may  be  sufficient 
to  quote  from  Oesterlen  Neufville's  statistics 
of  Frankfort-on-the-Maine,  which  show  that 
there  the  average  age  of  Christians  at  death 
was  36-9  years,  but  that  of  Jews  was  48'7 ; 
and  from  Hoffman,  the  death-rate  of  the 
Jews  of  Prussia,  which  was  only  21-6  per 
1,000,  against  29*6  among  the  Christians. 

Influence  of  Station  and  Occupation. — 
The  influence  of  station  and  occupation  on 
mortality  is  very  great.  The  subject  has 
been  carefully  handled  by  Dr.  Farr  in  the 
Supplement  to  the  Begistrar  -  General  for 
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England's  thirty-fifth  Report,  and  again  by 
Dr.  W.  Ogle,  in  the  Supplement  to  the  forty- 
fifth.    Briefly,  it  may  be  said  that  of  all 
trades  or  professions  that  can  be  isolated, 
clergymen,  barristers,  farmers,  agricultural 
labourers,  gamekeepers,  and  grocers  seem  to 
stand  best  in  this  respect.  Booksellers, 
paper-makers,  wheelwrights,  and  carpenters 
also  suffer  but  a  small  mortality.  School- 
masters and  teachers  go  on  well  up  to  fifty- 
five.    Solicitors,  domestic  servants,  watch- 
makers, shoemakers,  and  blacksmiths  range 
not  far  from  the  average  rates ;  so  do  bakers 
I  though  such  is  not  the  current  opinion),  and 
the  whole  tribe  of  weavers  and  most  kinds 
of  shopkeepers.    The  workers  in  iron,  as  a 
rule,  experience  but  a  low  mortality  in  early 
life,  but  a  high  one  as  they  grow  older ;  the 
same  may  be  said  of  millers,  and,  somewhat 
strangely,  and  no  doubt  for  very  different 
reasons,  of  Boman  Catholic  priests.  Artists 
come  out  pretty  well,  musicians  very  badly. 
Tailors  begin  very  ill,  and  end  fairly.  Medi- 
cal men,  alas !  perish  frequently  in  early  life, 
and  only  attain  a  respectable  position  after 
fifty -five ;  the  figures  for  chemists,  also,  are 
rather  high.    The  figures  for  drapers,  for- 
merly bad,  have  improved  of  late  years,  as 
have  those  for  commercial  travellers.  Those 
for  miners,  naturally  enough,  are  not  very 
different  from  those  for  iron-workers,  except 
the  tin  and  copper  miners  of  Cornwall,  who 
stand  badly.    Tobacconists,  as  might  be  ex- 
pected, suffer  very  heavily  until  middle  life. 
Printers,  bookbinders,  clerks,  glass  manufac- 
turers, dock  labourers,  porters,  railway  em- 
ployes, butchers,   cabmen,   draymen,  and 
chimney-sweepers,  all  suffer  a  very  high  mor- 
tality.   And  about  the  worst  positions  are 
occupied  by  dealers  in  alcohol  (brewers,  inn- 
keepers, and  especially  hotel  servants)  and 
in  lead  (painters),  and  by  potters,  cutlers, 
and  filemaker8. 

These  facts  are  of  considerable  practical 
interest  in  relation  to  questions  of  life  in- 
surance. 

Mortality  of  Diseases.— Some  acquaint- 
ance with  the  mortality  of  diseases,  and  the 
extent  to  which  it  is  influenced  by  age,  sex, 
climate,  season,  &c,  is  also  of  great  value  for 
prognosis.  Information  on  this  subject  will 
be  found  under  the  heads  of  the  several 
diseases ;  moreover,  the  limits  of  this  article 
are  not  sufficient  to  admit  of  much  discussion 
of  the  subject. 

A  few  facts  respecting  the  acute  infectious 
diseases  will,  however,  be  of  interest. 

1.  Typhoid  Fever.— The  average  death- 
rate  of  enteric  fever  was  put  by  Murchison, 
in  accordance  with  British,  French,  and 
Uerman  hospital  statistics,  at  17-4  per  cent, 
inere  is  a  good  deal  of  ground  for  putting 
•  the  average  mortality  of  children  and  youths 
at  11  or  12,  but  it  is  probable  that  only  the 
worst  cases  occurring  in  children  find  their 
way  into  hospitals.    Over  fifty  years  of  a^e 


somewhere  near  one-half  usually  die  (Lieber- 
meister).  The  mortality  from  typhoid  would 
appear,  however,  to  be  decreasing  at  a  more 
rapid  rate  than  the  number  of  cases  of  the 
disease. 

2.  Typhus. — In  typhus  the  mortality  varies 
extremely  in  different  epidemics,  sometimes 
rising  above  the  average  of  enteric  fever, 
more  often,  perhaps,  falling  below  it.  In 
Ireland  it  is  usually  low,  averaging  probably 
9  or  10  per  cent.,  or  less.  The  mortality  of 
children  from  this  disease  is  much  lower 
than  from  enteric  fever  (Murchison,  Lebert, 
&c.)  The  number  of  deaths  ascribed  to 
typhus  (that  is,  continued  fever,  including 
enteric)  in  the  register  is,  however,  largest 
in  proportion  to  the  living  under  5  years ; 
is  low  from  10  to  15,  and  again  from  25  to 
35 ;  and  then  increases  gradually  up  to  ex- 
treme old  age.  One  cannot  help  suspecting 
that  other  febrile  affections  of  children  are 
confounded  with  typhus  and  enteric  fevers. 

3.  Measles. — The  mortality  from  epidemics 
of  this  disease  is  often  as  low  as  2  or  3  per 
cent.,  but  it  has  been  known  to  rise  to  30  per 
cent,  under  unfavourable  circumstances,  as 
where  children,  or  even  adults,  are  crowded 
together  in  a  hospital.  Among  'virgin'  com- 
munities (as  in  well-known  epidemics  in  Ice- 
land, Faroe,  Madagascar,  Fiji)  the  mortality 
is  sometimes  frightfully  large.  It  is  com- 
paratively small  in  summer ;  and  decidedly 
small  among  the  comfortable  classes,  owing 
doubtless  to  the  exercise  of  greater  care.  It 
is  beyond  comparison  greatest  in  the  second 
year  of  life,  and  by  the  tenth  has  become 
quite  trifling ;  but  adults  may  die  of  measles. 

4.  Scarlatina.  —  There  is  a  prodigious 
difference  in  the  deadliness  of  different 
epidemics  of  this  disease,  even  in  the  same 
locality.  In  Southern  Europe  it  is  compara- 
tively a  mild  disease ;  in  Britain  it  is  most 
severe ;  yet  even  here  eighty  successive  cases 
may  occur  without  a  death.  But  a  mortality 
under  10  per  cent,  may  be  considered  mode- 
rate (Thomas,  in  Ziemssen);  it  is  often  much 
higher.  It  is  at  its  maximum  from  the 
second  to  the  fourth  year,  but  continues 
very  deadly  up  to  ten  or  twelve ;  by  fifteen  it 
has  almost  reached  a  minimum,  but,  unlike 
measles,  continues  to  be  somewhat  formid- 
able throughout  life,  especially  to  parturient 
women.  Season  and  station  in  life  make 
little  difference  in  its  deadliness. 

5.  Small-pox.—  Small-pox  did  and  does,  in 
unvaccinated  communities,  where  it  has  long 
been  at  home,  destroy  somewhere  about  10 
per  cent,  of  the  population ;  and  of  persons 
unprotected  by  vaccination  who  are  attacked, 
40  per  cent,  often  perish.  Among  1  virgin  ' 
communities  it  is  still  more  deadly.  Age 
makes  comparatively  little  difference  in  its 
fatality. 

6.  Whooping.  Cough.— The  death-rate  of 
this  disease  is  very  large  in  the  first  year  of 
life,  declining  afterwards  like  that  of  measles 
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but  rather  more  rapidly,  and  becoming  quite 
insignificant  before  the  tenth  year.  Whoop- 
ing-cough is  more  fatal  in  winter  than  in 
summer,  in  towns  than  in  the  country, 
among  the  poor  than  among  the  rich ;  but 
these  differences,  except  the  first,  are  not 
very  well-marked.  John  Beddoe. 

MORTIFICATION  (mors,  death ;  and 
facio,  I  make). — A  popular  name  for  gan- 
grene.   See  Gangrene. 

MOEVAN'S  DISEASE. — An  affection 
met  with  especially  in  a  district  of  Brittany, 
and  named  after  the  physician  who  first 
described  it.  The  disease  has  strong  points 
of  resemblance  to  anesthetic  leprosy.  It  is  a 
chronic  affection,  implicating  the  upper  ex- 
tremities more  especially,  and  characterised 
by  neuralgic  pains,  cutaneous  ansesthesia, 
and  painless  and  destructive  whitlows.  Well- 
marked  neuritis  and  perineuritis  have  been 
found  in  the  bodies  of  those  dying  of  the 
disease ;  and  in  some  cases  these  changes 
have  been  associated  with  syringomyelia.  See 
Spinal  Coed,  Special  Diseases  of:  Syringo- 
myelia. 

MOTILITY,    Disorders    of.  —  The 

power  of  executing  movements  of  the 
different  parts,  or  of  the  body  as  a  whole, 
may  be  interfered  with  in  various  ways; 
and  as  such  disabilities  are  generally  partial, 
the  particular  movements  that  happen  to  be 
implicated  will  also  differ  among  themselves 
in  different  cases. 

The  disorders  of  movement  to  be  referred 
to  in  this  place  are  principally  those  in 
which  the  muscles  of  one  of  the  limbs  or 
of  other  external  parts  of  the  body  are  con- 
cerned— though  disorders  of  the  same  kind, 
and  also  of  different  degrees,  are  likewise 
frequent,  in  which  we  may  find  perverted 
movements  of  viscera  and  their  ducts,  as 
well  as  of  blood-vessels :  in  other  words, 
portions  of  the  involuntary  muscular  system 
are  apt  to  have  their  functional  activity  de- 
ranged, after  some  of  the  same  modes  as 
portions  of  the  voluntary  muscular  system. 

In  such  cases,  almost  without  exception — 
and  to  whichever  class  the  defects  may  be- 
long— the  disordered  motility  is  due  primarily 
to  some  defective  or  abnormal  action  of  the 
nerve-centres  or  of  the  nerves  in  relation 
with  the  muscles  implicated,  rather  than  to 
any  primitive  disease  of  the  muscles  them- 
selves. 

Classification. — Disorders  of  motility  are 
divisible  into  three  primary  classes,  accord- 
ing as  they  show  themselves  (A)  in  response 
to  voluntary  incitations ;  (B)  in  response  to 
mere  'reflex'  impressions;  or  (C)  sponta- 
neously. The  particular  muscles  implicated 
(or  the  mode  of  distribution  of  the  various 
defects)  will  necessarily  differ  much  accord- 
ing to  the  extent  and  situation  of  the  disease 


in  the  nerve-centres  or  in  the  nerve-trunks 
to  which  the  defects  are  due.  In  some  cases 
particular  defects  of  motility  can  be  confi- 
dently referred  to  disease  of  the  brain,  and 
even  of  particular  parts  thereof;  in  others 
they  may  be  referred  to  disease  of  the  spinal 
cord  in  particular  regions  ;  or,  in  other  cases 
still,  they  may  be  as  clearly  due  to  some 
altered  condition  of  nerve-roots  or  of  nerve- 
trunks  in  their  continuity. 

A.  Disorders  of  Voluntary  Move- 
ments.— Under  this  head  are  to  be  included 
different  varieties  of  disordered  movement. 

1.  Dvmimution  of  motor  power.  —  This 
varies  much  in  degree  in  different  cases. 
There  may  be  mere  weakness  (paresis)  or 
actual  loss  of  power  (paralysis)  of  one  or 
more  limbs,  or  of  particular  sets  of  muscles. 
The  type  of  the  paralysis  will  vary  accord- 
ing to  the  seat  and  extent  of  the  lesion. 
Thus  it  may  be  due  to  a  cerebral  lesion,  and 
be  of  the  hemiplegic  type  (see  Hemiplegia)  ; 
or  it  may  be  due  to  a  spinal  lesion,  and  be 
of  the  paraplegic  type  (see  Paeaplegia)  ;  or 
the  loss  of  power  may  be  owing  to  disease 
or  injury  of  some  nerve-trunk,  and  then  be 
of  the  type  of  a  peripheral  paralysis,  such  as 
we  get  in  facial  palsy. 

2.  Imperfect  coordination  of  movements. 
Here  the  several  muscles  concerned  with 
the  production  of  a  given  movement  act 
without  the  relative  subordination  and  gra- 
dation of  force  needful  for  its  proper  execu- 
tion. Some  muscles  contract  too  powerfully 
and  others  not  enough,  or  some  contract  too 
quickly  and  others  too  slowly,  with  the  effect 
of  producing  a  spasmodic  or  otherwise  dis- 
ordered movement — one  by  which  the  end 
desired  is  not  readily  attained.  The  condi- 
tion thus  produced  is  known  as  '  ataxia,'  of 
which  there  are  two  principal  varieties — one 
caused  by  disease  of  the  posterior  columns 
of  the  spinal  cord  (see  Locomotor  Ataxy)  ; 
and  the  other  by  disease  of  the  cerebellum 
(see  Cerebellum,  Lesions  of).  Ataxia  is,  in 
fact,  a  condition  for  the  most  part  caused  by 
the  defects  described  in  the  previous  cate- 
gory, together  with  that  to  be  mentioned  in 
the  next,  the  two  states  co-existing  (in  dif- 
ferent proportions  in  different  cases)  among 
muscles  called  into  simultaneous  or  successive 
activity  for  the  execution  of  various  complex 
movements.  A  kind  of  ataxy  may  indeed 
be  induced  by  mere  paresis  in  some  muscles 
of  a  physiological  group,  that  is  of  some 
muscles  whose  business  it  is  habitually  to 
act  in  combination  with  others. 

3.  Spasmodic  action  of  certain  muscles. — 
On  volitional  incitations  reaching  the  spinal 
cord  in  certain  states  of  disease,  some  of  the 
muscles  whose  contraction  is  to  be  brought 
about  are  thrown  into  a  condition  of  over- 
action  or  tonic  spasm,  whereby  the  perform- 
ance of  the  movement  is  greatly  interfered 
with  (see  Writer's  Cramp).  In  such  cases 
there  is  almost  always  in  addition  increased 
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reflex  excitability,  so  that  it  is  in  some  cases 
diflicult  to  say  how  much  of  the  spasm  is 
primarily  due  to  the  volitional  incitation,  and 
how  much  to  reflex  spasms — caused  by  cuta- 
neous impressions  consequent  upon  the  com- 
mencing movement.  Some  of  these  condi- 
tions are  especially  met  with  in  cases  where 
portions  of  the  cord  are  cut  off  from  the  so- 
called  '  inhibiting '  influence  of  the  brain, 
&i  the  same  time  that  there  is  hyperemia, 
with  increased  excitability  of  the  then  active 
regions  of  spinal  grey  matter.  This  state  of 
things  is  particularly  frequent  in  '  primary 
sclerosis  of  the  lateral  columns.'  On  the 
other  hand,  the  initiation  of  voluntary  move- 
ments may,  in  other  cases,  give  rise  to 
clonic  spasms  in  the  parts  moved,  especially 
in  certain  cases  of  disseminated  or  insular 
sclerosis.    See  Spinal  Coed,  Diseases  of. 

4.  Tremors,  shakvngs,  or  choreic  move- 
ments.—  Tremors  (fine  or  coarse)  and 
shakings  are  really  clonic  spasms  of  limited 
range ;  and  all  gradations  may  at  times  be 
met  with  between  these  several  types  of 
disordered  movement.  Such  morbid  move- 
ments of  one  or  other  grade,  even  if  they 
•exist  more  or  less  continuously,  are  usually 
increased  by  volitional  incitations.  This  is 
the  case,  for  instance,  in  the  trembling  from 
mercurial  poisoning  or  from  chronic  alco- 
holism, as  well  as  in  that  from  senile 
changes;  in  the  shakings  met  with  in  dis- 
seminated sclerosis;  and  also  in  the  more 
irregular  movements,  often  of  wider  range, 
characteristic  of  chorea.  See  Chorea;  Spinal 
Coed,  Diseases  of ;  and  Teemob. 

B.  Disorders  of  Reflex  Motility.— The 
conditions  on  which  disordered  movements, 
due  to  increase  of  reflex  excitability,  depend, 
have  been  above  referred  to.  The  withdrawal 
of  brain-influence  from,  and  the  increased 
hyperemia  of  certain  tracts  of  spinal  grey 
matter,  seem  to  be  the  main  causes,  and 
these  are  met  with  principally  in  certain 
forms  of  paraplegia,  and  in  spasmodic  spinal 
paralysis,  or  primary  sclerosis  of  the  lateral 
columns.  The  mere  weakening  of  cerebral 
influence  will,  however,  lead  to  an  increased 
manifestation  of  reflex  movements,  as  may 
be  seen  in  certain  nervous  or  delicate  persons, 
in  infants,  or  in  young  children. 

Two  forms  of  reflex  actions  have  to  be 
discriminated,  namely,  those  excited  by  cu- 
taneous impressions— shim  reflexes ;  and  those 
induced  by  taps  or  slight  blows  upon  tendons 
—tendon  reflexes  (see  Spinal  Coed,  Diseases 
of  J.  Both  forms  are  often  unduly  exalted  in 
the  same  person,  though  sometimes  the  skin 
reflexes  may  be  normal,  whilst  the  tendon 
reflexes  are  greatly  exaggerated. 

Reflex  movements  of  both  kinds  may  be 
diminished,  either  (1)  from  disease  of  afferent 
nerve-roots  outside  or  within  the  cord,  as  in 
tabes  dorsalis;  (2)  from  destructive  disease 
ot  the  grey  matter  of  the  cord,  as  in  many 
cases  of  severe  paraplegia ;  or  (3)  from  disease 


of  the  motor  roots  or  nerves  supplying  par- 
ticular groups  of  muscles. 

An  increase  or  a  diminution  of  reflex  ex- 
citability is  frequently  met  with,  and  is  often 
of  much  importance,  in  connexion  with  one 
or  other  of  the  viscera,  such  as  the  heart,  the 
stomach,  the  bladder,  or  the  intestines.  This 
undue  nervous  excitability  may  be  dependent 
upon  morbid  conditions,  partly  of  the  bulb 
or  spinal  cord,  and  partly  perhaps  of  some  of 
the  visceral  nerves. 

As  possible  conditions  of  much  importance 
in  the  aetiology  of  many  nervous  affections, 
we  may  here  also  mention  disordered  activity 
of  certain  vaso-motor  centres,  capable  either 
immediately  or  remotely  of  influencing  the 
calibre  of  the  blood-vessels  supplying  certain 
portions  of  the  brain  or  cord.  In  this  man- 
ner there  might  be  induced  either  spasm  of 
their  vessels,  with  greatly  lowered  blood- 
supply;  or  paralysis  of  vessels,  with  con- 
sequent hyperaemia  in  such  nerve-centres. 
These  conditions  would  correspond  with  the 
death-like  pallors  or  the  flushings  occasion- 
ally observable  in  the  face  or  other  tracts  of 
skin.  The  doubt  exists,  however,  as  to  how 
long  such  mere  reflex  pallors  or  flushings 
may  persist  in  nerve-centres — that  is,  when 
they  are  simply  due  to  functional  defects. 
Are  they  always  merely  transient  phe- 
nomena, or  may  they  persist  for  days  or 
even  weeks,  as  some  clinical  facts  would  lead 
us  to  suppose  ? 

C.  Spontaneous  Movements.  —  The 
movements  which  are  manifested  '  sponta- 
neously' are  various  in  nature  or  degree, 
though  they  are  of  kinds  similar  to  those 
that  may  be  excited  by  voluntary  incitations. 
We  need  only  enumerate  these  different 
varieties  here,  and  briefly  indicate  either 
the  diseases  in  which  they  are  encountered, 
or  the  conditions  on  which  they  depend. 

(a)  Tremors,  such  as  present  themselves  in 
paralysis  agitans,  or  mercurial  poisoning. 

(b)  Twitclvings,  or  startmgs,  occurring  in  one 
or  more  limbs,  either  upper  or  lower,  in  some 
cases  of  cerebral  and  of  spinal  disease.  The 
more  irregular  but  less  spasmodic  move- 
ments, known  as  (c)  choreic,  occurring  prin- 
cipally in  the  disease  from  which  they  derive 
their  name  (being  sometimes  indefinite,  and 
at  others  distinctly  co-ordinated),  (d)  Spasms, 
which  may  be  either  co-ordinated,  as  in  some 
cases  of  chorea;  clonic,  as  in  epilepsy, 
eclampsia,  and  other  allied  affections;  or 
tonic,  as  in  tetany,  tetanus,  strychnine-poison- 
ing, and  certain  spinal  affections,  as  well  as 
in  some  cerebral  diseases. 

Conditions  of  rigidity  and  contraction, 
due  to  a  more  or  less  permanent  tonic 
Kpusm,  are  scarcely  to  be  described  under  the 
head  of  '  spontaneous  movements,'  since  in 
such  conditions,  although  there  is  powerful 
muscular  contraction,  there  is  no  actuul 
movement;  and,  similarly,  the  spontaneous 
flickering*  of  muscular  fibres,  seen  in  so 
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many  cases  of  progressive  muscular  atrophy, 
deserve  to  be  mentioned  here,  even  though 
no  movements  are  produced,  owing  to  the 
small  number  of  muscular  fibres  involved  at 
any  one  time.  The  flickerings  themselves 
are  really  clonic  spasms  involving  a  few 
fibres  simultaneously. 

Treatment.— The  treatment  of  these  dif- 
ferent nervous  conditions  is  considered  fully 
under  the  various  special  articles  to  which 
reference  has  been  made. 

H.  Charlton  Bastian. 

MOUTH,  Diseases  of.— The  principal 
diseases  of  the  mouth  may  be  thus  enume- 
rated: (1)  Inflammation  and  its  results,  in- 
cluding (la)  Thrush ;  (2)  Gumboil ;  (3)  Eanula ; 
(4)  Lingual  Dermoids ;  (5)  Salivary  Calculus ; 
(6)  Salivary  Fistula ;  and  (7)  New-growths 
and  Epulis.  Diseases  of  the  tongue  and  the 
teeth  are  treated  of  in  other  articles. 

1.  Stomatitis. — Synon.:  Fr.  Stomatite; 
Ger.  Mundschleimhautentziincl/wng. 

Definition. — Inflammation  of  the  mouth. 

Varieties. — Inflammation  of  the  mouth 
may  be  acute  or  chronic.  According  to  the 
more  striking  lesions  found,  we  speak  of  ca- 
tarrhal, follicular,  ulcerative,  and  gangren- 
ous stomatitis.  Lastly,  inflammations  of 
the  buccal  mucosa  may  be  classed  according 
to  their  cause,  for  example,  syphilitic,  scor- 
butic, or  mercurial  stomatitis. 

^Etiology. — Mechanical  irritants  such  as 
a  sharp  tooth  or  a  tooth-plate ;  chemical  irri- 
tants, especially  alcohol;  burns  and  scalds, 
hottobaccO'Smoke;  mercurialism;  the  growth 
of  parasites  in  the  mucosa,  such  as  thrush  ; 
the  eruption  of  teeth,  with  accompanying 
digestive  disturbances;  some  acute  specific 
fevers ;  erysipelas,  diphtheria,  syphilis,  and 
scurvy,  are  the  principal  causes  of  stoma- 
titis. 

Symptoms. — In  acute  catarrhal  forms  the 
mouth  is  hot ;  and  the  mucosa  is  more  or  less 
red,  swollen,  tender,  and  unduly  sensitive  to 
heat,  salt,  spices,  and  the  like.  All  these 
changes  are  least  marked  upon  the  dense 
hard  palate  and  gums.  The  secretion  of 
mucus  is  increased,  and  it  may  form  a 
tough  slimy  layer  upon  the  surface,  more 
or  less  turbid  from  contained  epithelial  cells 
and  leucocytes.  The  excessive  redness  and 
raw  appearance  of  the  surface  are  largely 
due  to  the  rapid  shedding  of  the  surface 
epithelium  ;  but  in  less  intense  cases,  white 
patches  of  all  shapes  and  sizes  indicate  in- 
creased production  of  epithelium,  the  cells 
remaining  adherent  for  some  time.  In  the 
less  intense  forms,  especially  when  of  some 
duration,  the  mucous  glands  on  the  lips, 
cheeks,  and  palate  swell  and  form  reddish- 
grey  nodules  or  even  small  cysts,  often  sur- 
rounded by  a  ring  of  injection.  This  is  the 
form  known  as  follicular  stomatitis.  Some- 
times the  follicles  break  down  and  form 
small  ulcers.    But  there  are  certain  forms  of 


stomatitis,  of  which  more  or  less  extensive 
ulceration  is  characteristic.  One  of  these  is 
called,  par  excellence,  ulcerative  stomatitis. 

Ulcerative  stomatitis  (putrid  sore  mouth) 
is  not  a  further  development  of  the  above- 
described  acute  catarrh.  It  occurs  chiefly  in 
sickly  children  living  under  faulty  hygienic 
conditions.  After  a  slight  febrile  illness  or 
malaise  for  two  or  three  days,  the  child  is 
noticed  to  eat  with  some  difficulty,  to  suffer 
from  more  or  less  salivation,  and  to  have  a 
very  foul  breath.  The  cheek  is  perhaps 
swollen.  On  one  side  of  the  mouth,  some- 
times on  both,  one  or  more  grey-based  ulcers 
will  be  found  upon  the  cheek,  gums,  and 
tongue.  These  may  extend  in  depth  till  the 
alveolus  is  bare.  No  hard  line  can  be  drawn 
between  ulcerative  stomatitis  and  cancrum 
oris  (see  Cancrum  Oris).  If  left  alone,  these 
ulcers  generally  heal  in  seven  to  fourteen 
days,  but  they  may  become  chronic.  Ulcers 
are  very  prone  to  form  in  stomatitis  resulting 
from  mercurialism,  scurvy,  or  syphilis. 

In  chronic  catarrh  of  the  mouth  the  chief 
signs  are  undue  sensitiveness  of  the  mucosa, 
and  the  presence  of  white  patches  (leukopla- 
kia). Fissures  may  form  in  these  patches. 
This  chronic  epithelial  overgrowth  derives 
its  chief  importance  from  the  fact  that  it 
is  sometimes  the  forerunner  of  epithelioma. 
The  chief  causes  of  chronic  catarrh  appear  to 
be  smoking,  dram- drinking,  indulgence  in  hot 
spices,  and  syphilis ;  but  frequently  no  cause 
is  evident. 

Treatment. — The  avoidance  of  irritation, 
and  the  treatment  of  any  general  disease  or 
digestive  trouble,  which  may  be  regarded  as 
a  cause  of  the  stomatitis,  are  the  first  points 
to  be  attended  to.  Food  should  be  taken 
cool,  and  free  from  excess  of  salt  or  sugar, 
and  from  hot  spices ;  alcohol  and  smoking 
should  be  forbidden.  The  feeding  of  infants 
at  the  breast  and,  still  more,  of  bottle-fed 
children,  should  be  inquired  into,  and  all 
defects  remedied.  The  mouth  should  be 
wiped  out  after  each  meal  with  a  rag 
moistened  with  some  mild  antiseptic.  Borax 
lotion  or  a  little  powdered  borax,  allowed  to 
melt  slowly  in  the  mouth,  is  very  soothing. 
In  acute  cases  ice  is  grateful. 

In  ulcerative  stomatitis,  chlorate  of  potas- 
sium should  be  given  internally  with  due  care, 
and  used  also  as  a  gargle.  It  is  almost  a  speci- 
fic. Borax  lotions  are  useful ;  and  it  is  well  to 
begin  the  treatment  by  wiping  the  ulcer  and 
thoroughly  applying  1  in  1000  lotion  of  per- 
chloride  of  mercury.  This  may  be  repeated 
daily.  Finely  powdered  iodoform  should 
be  occasionally  dusted  on  the  sore.  The 
hygiene  of  the  mouth  and  of  the  whole  body 
should  be  cared  for.  Change  of  air  is  most 
valuable.  Nitric  acid  or  ammonia  and  bark 
form  an  excellent  tonic ;  and  cod-liver  oil  and 
iron  are  generally  useful  later. 

In  chronic  leucoplakia,  treatment  in 
syphilitic  cases  should  include  painting  the 
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patches  with  a  lotion  of  bicyanide  of  mercury 
(gr.  ij.-v.  ad  In  simple  cases  they  should 
be  painted  with  bicarbonate  of  potassium 
(gr.  xx.  ad  3j.),  or  chromic  acid  (gr.  v.-x. 
ad  5j.),  the  latter  solution  to  be  used  every 
second  day. 

la.  Thrush. — Synon.  :  Fr.  Muguet ;  Ger. 
Soor;  Sehwammchen. 

Thrush  is  a  parasitic  stomatitis  which 
occurs  chiefly  in  young  infants,  and  usually 
in  such  as  are  depressed  in  health,  con- 
genital syphilis  thus  ranking  as  a  predis- 
posing cause.  It  is  not,  however,  rare  to 
find  infants  in  good  health  attacked.  Adults 
do  not,  as  a  rule,  suffer  from  this  parasite, 
except  towards  the  end  of  exhausting  ill- 
nesses, especially  phthisis ;  so  the  appearance 
of  thrush  in  adults  is  usually  an  evil  omen. 
Barely  a  non-parasitic  stomatitis  or  sore- 
throat  depresses  the  month-tissues  of  adults 
sufficiently  to  allow  the  parasite  to  grow. 

The  thrush  parasite  is  the  oidium  albicans 
(fig.  110),  discovered  by  Gruby  in  1842.  Its 
exact  nature  seems  still  to  be  doubtful.  It  is 
not  the  oidium  lactis,  as  formerly  supposed ; 
and  Grawitz's  statement  that  it  is  the  sac- 
ckaromyces  mycoderma,  or  mould  of  wine, 


Fio.  110. — Oidium  albicans,  or  Saccharomycea 
mycoderma. 

is  generally  received  as  correct.  It  affects 
mucosae  covered  with  stratified  epithelium, 
especially  that  of  the  month  and  fauceB ;  it 
is  not  uncommon  in  the  pharynx  and  oeso- 
phagus, but  is  rarely  found  growing  lower  in 
the  alimentary  tract.  It  is  sometimes  found 
growing  in  broncho-pneumonic  foci,  having 
been  inhaled.  The  parasite  grows  in  the 
middle  layers  of  stratified  epithelial  lamince, 
and  consists  of  numerous  mycelial  threads 
mixed  up  with  spores  and  fine  granular 
dibris.  The  neighbouring  epithelial  cells 
are  destroyed  and  ultimately  thrown  off, 
leaving  what  looks  like  an  nicer  ;  but  almost 


always  the  deepest  layer  of  epithelium  re- 
mains covering  the  papillae. 

Symptoms. — It  is  said  that  the  first  sign  of 
thrush  is  some  general  heat  and  redness  of 
the  mouth,  together  with  the  secretion  of  a 
sticky  layer  of  mucus  of  acid  reaction,  and 
containing  many  cells,  among  which  spores 
and  threads  are  already  recognisable.  Then 
small  white  roundish  patches  form,  and  run 
together  into  larger  ones.  The  patches  are 
surrounded  by  a  vascular  ring.  At  first  they 
are  pretty  firmly  adherent,  later  on  easily 
detachable,  leaving  '  ulcers.'  Sucking  may 
become  painful.  More  or  less  disturbance 
of  the  gastro-intestinal  functions  is  usually 
present.  Mothers  suckling  children  with 
thrush  are  very  liable  to  sore  nipples. 

If  the  above  be  taken  as  the  typical  symp- 
toms of  thrush,  we  must  add  that  in  many 
cases  the  parasite  excites  no  inflammatory 
phenomena  whatever,  suggesting  a  parallel 
with  tinea  tonsurans,  which  also  may  or  may 
not  cause  inflammation. 

Thrush  is  commonly  said  by  mothers  '  to 
go  through  '  children.  This  means  that, 
whilst  thrush  is  present  in  the  mouth,  and 
the  child  is  perhaps  suffering  from  gastro- 
intestinal symptoms,  redness,  excoriation, 
and  perhaps  ulceration  appear  at  the  anus, 
and  spread  more  or  less  widely  to  adjacent 
parts.  Some  think  that  in  the  child's  de- 
pressed condition  of  health  any  tendency  to 
intertrigo  or  eczema  would  show  itself,  and 
that  acrid  evacuations  would  render  the  anal 
region  specially  liable ;  but  in  the  writer's 
opinion  the  above  history  is  very  strongly  in 
favour  of  congenital  syphilis,  and  he  finds 
that  treatment  generally  supports  this  view. 

Treatment.  —  Care  in  feeding  children 
regularly  at  proper  intervals,  in  the  selection 
of  milk  and  preparation  of  food  for  hand-fed 
children,  scrupulous  cleanliness  with  regard 
to  bottles,  spoons,  &c,  used  in  feeding  the 
child,  and  especially  the  precaution  of  wiping 
out  a  child's  mouth  thoroughly  after  each 
meal  with  rag  or  wool  wet  with  glycerine  of 
borax,  make  up  a  highly  successful  prophy- 
laxis against  thrush.  When  the  trouble  is 
present,  all  these  precautions  must  be  care- 
fully observed,  and  a  food  suitable  to  the 
patient  must  be  found.  Gastro-intestinal 
symptoms  must  be  relieved.  The  patches  of 
thrush  in  the  mouth  and  throat  should  bo 
frequently  painted  with  glycerine  of  borax, 
the  B.P.  solution  of  sulphurous  acid  (1  in  6 
of  water),  salicylic  acid  solution  (1  in  250), 
sulphite  of  sodium  solution  (5j.  ad  Jj.),  or 
almost  any  other  non-irritant  antiseptic. 
Good  hygienic  surroundings,  change  of  air, 
and  supporting  treatment  are  often  necessary 
to  bring  about  the  recovery  of  feeble  patients, 
and  are  helpful  to  all. 

2.  Gumboil.— Synon.  :  Parulis  ;  Fr. 
Parulio  ;  Ger.  Zahnjlcischgeachwiir. 

Description. — A  'gumboil'  is  a  small 
abscess  pointing  upon  the  gum.    The  term 
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'  alveolar  abscess  '  includes  all  gumboils  and 
many  other  cases ;  for,  whilst  indicating  that 
such  abscesses  almost  invariably  start  in  the 
alveolus  or  socket  of  a  tooth,  it  says  nothing 
as  to  their  pointing,  the  directions  in  which 
they  tend  being  very  various. 

The  cause  of  an  alveolar  abscess  is  almost 
invariably  caries  of  the  tooth  in  connexion 
with  which  the  abscess  arises.  The  irritant 
is  therefore  most  probably  some  septic 
organism  which  gains  entrance  to  the  pulp- 
cavity  and  excites  an  inflammation  of  the 
pulp,  which  spreads  along  a  fang.  Usually 
the  whole  tooth  dies  as  a  result.  An  abscess 
may  form  at  the  base  of  a  tooth  already 
dead,  though  not  carious,  the  irritant  prob- 
ably entering  between  the  socket  and  the 
tooth,  but  not  necessarily,  for  an  abscess  is 
rarely  found  connected  with  a  sound  living 
tooth,  and  the  pulp  of  a  sound  (though  dead) 
tooth  may  be  found  putrid.  An  abscess  oc- 
casionally arises  in  connexion  with  a  partially 
erupted  tooth,  especially  a  wisdom-tooth  in 
the  eruption  of  which  there  is  difficulty ;  or, 
again,  a  cyst  round  a  retained  tooth  may 
suppurate  and  resemble  an  ordinary  alveolar 
abscess. 

In  the  ordinary  alveolar  abscess  pus  is 
formed  about  the  apex  of  the  fang  within 
the  alveolus,  whence  the  acute  early  pain. 
The  bone  around  the  apex  of  the  fang  is 
rapidly  softened ;  and  the  outer  plate  of  the 
jaw,  being  decidedly  thinner  than  the  inner, 
yields,  and  the  pus  escapes  into  the  tissues 
outside  the  jaw.  More  or  less  swelling  of 
the  face  now  occurs,  and,  coincidently, 
diminution  of  pain.  The  pus  then  forces  its 
way  towards  the  surface  in  the  direction  of 
least  resistance,  and  very  often  bursts  on  the 
gum,  or  between  this  and  the  cheek.  But 
this  is  by  no  means  always  the  result,  the 
point  of  bursting  being  sometimes  so  distant 
from  the  seat  of  irritation  that  the  latter 
runs  some  risk  of  remaining  unrecognised. 
The  following,  more  or  less,  unusual  points 
are  therefore  noted.  Abscesses  from  the 
upper  incisors  may  not  uncommonly  burrow 
between  the  hard  palate  and  its  coverings, 
and  open  far  back ;  rarely  they  burst  into  the 
nose,  causing  a  discharge  from  the  nostrils; 
and  still  more  rarely  through  the  lip.  The 
palatine  roots  of  the  upper  molars  may  also 
cause  a  palatine  abscess;  whilst  pus  starting 
from  the  external  fangs  is  sometimes  con- 
ducted, apparently  along  the  buccinator 
fascia,  to  the  cheek,  where  it  bursts.  Affec- 
tion of,  and  suppuration  in,  the  antrum  is 
most  likely  to  result  from  the  first  upper 
molar  fangs;  but  disease  of  any  upper  tooth, 
especially  molar  or  bicuspid,  may  be  the 
cause  of  continued  suppuration.  Abscess 
from  the  lower  incisors  rarely  bursts  on  or 
below  the  chin.  Abscess  from  the  lower 
molars  and  bicuspids,  more  commonly  than 
from  any  other  teeth,  bursts  upon  the  face. 
From  the  lower  wisdom-tooth  an  abscess  may 


burst  far  back  upon  the  fauces,  near  a  molar 
or  bicuspid,  or  below  the  jaw.  In  a  few  cases 
the  pus  of  these  latter  abscesses  has  burrowed, 
from  insufficient  drainage,  down  the  neck| 
even  as  low  as  the  clavicle.  Barely  an  abscess 
from  a  lower  molar  finds  its  way  through  the 
inner  plate  of  the  jaw. 

Symptoms.— At  first  the  tooth  appears 
too  long  (from  periostitis) ;  and  is  the  seat 
of  pain,  which  is  relieved  by  pressure  upon 
the  tooth.  Soon  it  becomes  so  tender  that 
all  pressure  is  unendurable,  and  pain  in- 
creases rapidly,  often  becoming  very  severe. 
After  twenty-four  to  forty-eight  hours  the 
pain  diminishes  or  disappears,  and  the  face 
swells  more  or  less.  Finally  the  abscess, 
if  left  to  itself,  bursts.  It  may  discharge 
freely  through  the  opening,  and  sometimes 
through  and  around  the  tooth.  Sometimes 
it  undoubtedly  heals,  and  the  tooth  remains 
firmly  fixed,  or  a  sinus  may  remain,  giving 
little  trouble  if  it  open  into  the  mouth,  much 
disfigurement  if  on  the  face,  or  frequent 
abscesses  may  form.  Abscess  from  a  non- 
erupted  or  carious  wisdom-tooth  is  specially 
likely  to  be  accompanied  by  chronic  trismus. 
Grave  results,  such  as  death  from  pyaemia,  are 
very  rare. 

Teeatment. — An  acute  alveolar  inflamma- 
tion may  be  aborted  by  disinfecting  the  tooth- 
cavity  with  pure  carbolic  acid,  scarifying  the 
gum,  and  applying  frequent  hot  fomentations 
to  the  mouth.  "Where  the  above  treatment 
fails  to  relieve  the  early  acute  pain  (toothache), 
pus  not  having  yet  made  its  escape  from  the 
alveolus,  extraction  of  the  tooth  (discovered 
by  smart  tapping  with  a  steel  instrument  if 
the  patient  cannot  clearly  indicate  which  is 
aching)  is  the  best  remedy.  When  the  tooth 
is  valuable,  Tomes  has  suggested  that  an  in- 
cision should  be  made  down  to  the  bone  oppo- 
site the  diseased  tooth,  and  the  outer  plate  of 
the  jaw  drilled  at  the  level  of  the  apex  of  the 
fang — not  a  very  painful  operation,  he  says. 
When  abscess  is  present  and  the  tooth  of 
little  or  no  value,  removal  of  the  tooth  often 
provides  sufficient  drainage;  but  if  the  patient 
cannot  be  easily  watched,  an  incision  also 
should  be  made  into  the  abscess  between  the 
cheek  and  jaw,  especially  as,  with  cocaine, 
it  adds  nothing  to  the  pain.  This  incision 
should  always  be  made  immediately  when 
the  abscess  is  threatening  to  burst  through 
the  skin ;  also  when  pus  is  stripping  up  the 
soft  parts  from  the  hard  palate.  The  skin 
over  the  pus  may  then  be  painted  with  flexile 
collodion,  and  elastic  pressure  maintained 
with  a  bandage  over  cotton-wool.  Thinned 
red  skin  may  thus  often  be  preserved.  When 
bursting  through  the  skin  seems  inevitable, 
it  should  always  be  anticipated  by  a  short 
incision,  through  which  a  fine  tube  may  be 
introduced.  The  result  of  this  will  be  a 
much  in-drawn  scar,  but  in  the  course  of 
months  the  depression  diminishes  till  it 
may  become  hardly  noticeable.    In  making 
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incisions  between  the  jaw  and  cheek,  the 
points  to  be  attended  to  are  to  use  a  small 
scalpel,  cut  close  and  parallel  to  the  jaw,  and 
direct  the  point  a  little  towards  the  bone. 
The  presence  of  pain  and  swelling  are  reasons 
lor  the  immediate  performance  of  extraction, 
and  not  for  its  postponement  till  these  symp- 
toms shall  have  subsided.  In  all  chronic 
sinuses  of  doubtful  nature  about  the  mouth, 
lower  part  of  the  face,  or  neck — even  as  low 
as  the  clavicle — the  teeth  should  be  carefully 
examined  and  put  in  order.  It  will  probably 
be  useless  to  endeavour  to  save  a  tooth  which 
has  given  rise  to  chronic  sinus  or  to  recurrent 
abscesses.  Even  after  removal  of  the  tooth 
and  gouging  of  the  alveolus,  the  sinus  may 
remain  for  months,  but  ultimately  close.  An 
opening  upon  the  face  may  in  these  cases 
close  if  a  probe  be  passed  along  the  sinus  and 
freely  cut  upon  from  within  the  mouth.  To 
preserve  a  tooth,  the  pulp-cavity  is  to  be 
emptied  and  rendered  aseptic,  and  then  it  and 
its  prolongations  must  be  filled.  If  the  pro- 
cess is  successful,  the  tooth  heals  in  as  does 
a  clean  foreign  body ;  if  it  fail,  fresh  abscesses 
form  and  extraction  becomes  necessary.  See 
Teeth,  Diseases  of. 

3.  Ranula. — Synon.  :  Fr.  Grenouillette  ; 
Ger.  Ranula ;  Froschleingeschwulst. 

Description. — Banula  is  a  cystic  swelling 
situate  more  or  less  upon  one  side  of  the 
fnenum  linguae,  rarely  upon  both  sides ;  affect- 
ing both  sexes  at  all  ages,  but  chiefly  occurring 
in  adult  life.  It  is  not  uncommonly  referred  to 
an  injury  after  which  it  has  appeared  ;  it  in- 
creases slowly,  rarely  becomes  larger  than  a 
chestnut,  is  painless,  and  causes  inconvenience 
only  by  its  size.  The  swelling  in  the  mouth 
is  smooth,  rounded,  tense  or  soft,  elastic  or 
fluctuating,  and  has  a  bluish  pellucid  appear- 
ance strongly  suggestive  of  its  cystic  nature. 
The  mucosa  is  non-adherent  and  free  from 
folds  over  the  swelling,  across  which  tortuous 
veins  often  wind.  Only  with  ranula?  of  ex- 
ceptional size  is  any  swelling  perceptible 
below  the  jaw. 

Pathology. — This  is  doubtful,  and  several 
modes  of  origin  have  been  described.  Disten- 
sion of  Wharton's  duct  may  certainly  occur, 
but  in  the  majority  of  cases  this  duct  is  clear, 
and  a  probe  introduced  passes  over  the 
swelling.  Wound  of  the  duct  and  extrava- 
sation of  saliva  may  cause  the  appearance 
of  a  cystic  swelling.  Some  believe  that  the 
sublingual  gland  and  its  principal  duct  (Bar- 
tholin's) are  the  chief  seats  of  ranula,  but 
this  is  unlikely.  Fleischmann's  bursa — on 
each  side  of  the  fraenum,  between  the  mu- 
cosa and  the  muscles — is  probably  sometimes 
the  seat  of  a  pathological  effusion.  Dilata- 
tion of  a  mucous  gland  may  occur  beneath 
the  tongue,  especially  that  known  as  the 
Blandin-N hhn  gland  from  the  names  of  its 
describers.  This  was  found  adherent  to  the 
cyst  by  von  Recklinghausen  and  Sonnenberg 
in  one  instance,  and  they  adduced  many  good 


reasons  for  thinking  that  this  gland  was,  at 
least,  a  very  common  seat  of  the  cystic  dis- 
tension known  as  ranula. 

Treatment. — A  thick  silk  seton  may  be 
tied  and  remain  in  for  three  to  seven  days, 
according  to  the  degree  of  irritation  excited  ; 
this  may  be  serious,  and  run  on  to  abscess. 
Other  methods  of  treatment  are  (a)  opening 
the  cyst  freely,  drying  it  out,  applying  pure 
carbolic  acid,  and  packing  with  iodoform 
gauze;  (b)  cutting  a  V-shaped  flap  in  the 
wall,  and  fixing  its  apex  into  the  cavity  with 
a  stitch ;  (c)  dissecting  out  the  whole  cyst,  or 
the  superficial  part  of  it,  upon  which  the 
Blandin-Nuhn  gland  would  he  (von  Reck- 
linghausen). Dr.  Woakes  reports  a  cure  from 
the  injection  of  a  saturated  watery  solution 
of  chromic  acid. 

4.  Lingual  Dermoids.  —  Description. 
Lingual  dermoids  occur  in  two  situations— 
in  the  mid-line  between  the  genioglossi,  and 
on  either  side  of  the  tongue,  between  the 
genioglossus  and  mylohyoid.  They  are  rare, 
and  are  due  to  the  inclusion  of  an  epithelial 
germ  connected  either  with  the  invagination 
of  the  mouth-pit  or  stomatodceum,  the  closure 
of  the  first  visceral  arch  or  of  the  first 
branchial  cleft,  or  with  the  foetal  ductus 
thyroglossus  (His),  which  extends  from  the 
foramen  caecum  of  the  tongue  to  the  thyroid 
isthmus,  and  is  regarded  as  the  remains  of 
the  hypopharyngeal  diverticulum  or  protru- 
sion from  the  foregut  to  form  the  thyroid 
body.  Cysts  between  the  genioglossi  and  in 
the  mid-line  of  the  neck,  as  low  as  the  thyroid 
isthmus,  are  probably  connected  with  the 
ductus  thyroglossus,  or  with  the  union  in 
the  mid-line  of  the  upper  branchial  arches ; 
cysts  on  either  side  of  the  mid-line  with  clo- 
sure of  the  branchial  clefts  or  with  the  junc- 
tion of  the  stomatodceum  and  foregut.  The 
contents  vary,  being  sometimes  the  usual 
cheesy,  epithelial  mass,  with  or  without  pale 
hairs  intermixed ;  sometimes  only  a  brownish 
mucoid  fluid,  in  which  float  small  masses  of 
fatty  epithelium.  The  lining  of  the  cyst  is 
generally  a  delicate  layer  of  stratified  epithe- 
lium, derived,  it  is  thought,  from  epiblast ; 
but  it  has  lately  been  suggested  that  some  of 
these  cysts,  especially  those  with  mucoid 
contents,  may  be  derived  from  hypoblast. 

Though  really  congenital  in  origin,  and 
usually  reaching  a  size  to  attract  notice  in 
early  life,  these  cysts  often  remain  small  for 
many  years,  and  then,  without  obvious  cause, 
begin  to  enlarge.  They  may  not  appear 
until  mid-life  or  even  later.  They  form 
smooth,  round  or  oval,  tonse,  elastic  and 
fluctuating,  or  doughy  swellings  beneath  the 
tongue,  in  the  mid-line  or  on  one  side ;  they 
are  usually  firmer  to  the  touch  than  ranulne ; 
unlike  ranulic  they  project  ohiefly  towards 
the  skin  and  but  slightly  into  the  mouth,  the 
mucosa  over  them  being  normal  unless  some 
dilated  veins  ramify  in  it ;  they  never  have 
the  translucent  appearance  of  ranula:,  but  it 
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is  said  that  some  have  a  yellowish  appearance 
owing  to  the  colour  of  the  sebaceous  stuff 
showing  through.  They  cause  inconvenience 
in  proportion  to  their  size. 

Treatment.— This  consists  of  complete  re- 
moval by  dissection,  when  inconvenience  or 
unsightliness  renders  treatment  desirable.  The 
incision  should  be  made  on  the  most  promi- 
nent part  of  the  cyst  within  the  mouth  right 
down  to  the  cyst-wall.  Traction  with  forceps 
upon  the  cyst  and  occasional  touches  with 
the  knife  will  now  generally  suffice.  If  large, 
the  cyst  may  be  opened  and  emptied.  If 
still  more  room  is  required,  we  must  incise 
through  the  skin  on  to  the  most  prominent 
piece  of  the  swelling.  When  no  mouth- 
incision  is  made,  the  wound  may  be  treated 
aseptically.  A  wound  in  the  mouth  should 
be  sponged  with  chloride  of  zinc  solution 
(gr.  xx.  ad  gj.)  and  freely  dusted  with  iodo- 
form ;  subsequently  the  mouth  must  be  fre- 
quently washed  with  boric  acid  or  borax 
lotions,  and  ice  may  be  constantly  sucked  if 
inflammation  tends  to  ensue. 

5.  Salivary  Calculus.  —  Synon.  :  Fr. 
Calcul  Salivaire ;  Ger.  Speichelstevn. 

Description.— Friable  concretions,  com- 
posed chiefly  of  phosphate  of  lime,  are  not 
very  uncommon  in  the  ducts  of  the  parotid, 
submaxillary,  and  sublingual  glands.  They 
vary  in  size  from  a  pin's  head  to  a  filbert,  or 
even  larger,  are  elongated  in  form,  and  not 
infrequently  they  form  around  some  small 
foreign  body— a  seed  or  a  bit  of  woody  fibre 
— which  has  made  its  way  into  the  duct. 
They  may  He  in  the  substance  of  the  gland, 
but  are  usually  found  in  the  duct.    They  are 
easily  felt  from  the  mouth,  but  are  rarely 
complained  of  unless  they  give  rise  to  the 
following  symptoms.  Without  obvious  cause 
inflammation  causes  complete  or  partial  ob- 
struction of  the  duct ;  the  gland  swells  and 
becomes  hard,  but  is  neither  tender  nor  pain- 
ful as  a  rule.    In  the  case  of  the  submaxil- 
lary duct,  the  side  of  the  tongue  and  floor 
of  the  mouth  are  red,  and  more  or  less 
swollen ;  an  abscess  may  form  in  the  latter 
situation. 

Treatment.— If  a  concretion  can  be  felt, 
either  with  a  finger  or  with  a  probe  passed 
along  the  duct,  an  incision  should  be  made 
on  to  it,  and  the  calculus  removed  with  care, 
lest  it  break  and  the  fragments  excite  more 
inflammation  than  did  the  entire  mass. 
Local  inflammation  requires  a  poultice  out- 
side, and  constant  fomentation  of  the  mouth 
with  hot  boric  acid  or  borax  lotions ;  if  an 
abscess  form  it  should  be  opened  and  treated 
similarly. 

6.  Salivary  Fistula.— Synon.  :  Fr.  Fis- 
tule  Saliva/ire ;  Ger.  Speichelfistel. 

Description.— Occasionally  the  duct  of  the 
parotid  gland  (Steno's  duct)  is  wounded  or 
involved  in  an  ulceration,  or  an  abscess  forms 
m  its  track  and  bursts  externally.  In  such 
cases  a  salivary  fistula  is  likely  to  be  the 
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result.    The   secretion  from  the  parotid 
instead  of  making  its  way  into  the  mouth 
dribbles  over  the  cheek. 
_  Treatment.— Whenever  the  parotid  duct 
is  mvolved  m  a  wound  of  the  cheek,  an  open- 
ing opposite  the  wound  should  be  made  into 
the  mouth ;  the  duct  should  be  most  carefully 
sutured,  as  also  should  be  the  tissues  super- 
ficial to  the  duct.   When  a  fistula  has  formed, 
all  ulceration  should  have  ceased  for  weeks 
or  months  before  any  operation  is  undertaken 
tor  its  closure.    The  first  point  in  all  opera- 
tions for  established  fistula  is  to  secure  a  free 
dram  mto  the  mouth  for  saliva,  either  by 
dilating  the  distal  end  of  the  duct  with  cat- 
gut threads,  or  by  puncturing  the  mucosa  of 
the  cheek  in  two  places  from  the  depth  of 
the  fistula,  and  passing  a  stout  bit  of  silver 
wire  through  the  holes  and  tying  it  in  the 
mouth.    The  closure  of  the  opening  in  the 
skin  has  been  effected  by  light  cauterisations ; 
by  paring  the  edges,  dissecting  up  skin  flaps  for 
some  distance  and  bringing  them  together; 
or,  best  of  all,  by  removing  the  edges  and 
adjacent  skin  and  twisting  in  a  flap  to  fill 
the  gap.    A  small  wool  dressing  should  be 
applied  after  either  of  these  operations,  and 
kept  in  place  by  a  truss;  all  movement  of 
the  cheek  should  be  avoided. 

7.  New-  Growths.— Most  of  these  start 
from  the  tongue  or  jaws.  Papillomata  and 
epitheliomata  are  not  uncommon  on  other 
parts  of  the  mouth  also ;  they  present  their 
usual  characteristics,  and  are  treated  by  re- 
moval. The  swollen  mucosa  round  a  sinus, 
leading  to  a  sequestrum  of  the  hard  palate, 
sometimes  presents  a  striking  resemblance 
to  an  epithelioma. 

Epulis.  —  Synon.  :  Fr.  JEpulide;  Ger. 
Epulis. 

Description. — 'Epulis'  is  a  somewhat 
loosely  used  word  applied  to  tumours  pro- 
jecting upon  the  gum.  Without  an  adjective 
indicating  the  nature  of  the  growth,  it  really 
conveys  nothing  beyond  the  situation  of  the 
mass ;  but  custom  has  practically  limited  its 
application  to  two  common  and  often  clini- 
cally indistinguishable  pathological  varieties, 
the  fibrous  and  the  myeloid. 

These  tumours  spring  from  the  fibrous 
tissues  of  the  gum,  or  from  the  alveolar  peri- 
osteum and  bone — the  myeloid  growths 
always,  and  fibrous  usually,  having  a  con- 
nexion with  bone.  Sometimes  small  growths 
of  the  latter  nature  come  away  attached  to 
the  fang  of  an  extracted  tooth,  as  if  they  had 
originated  from  the  fibrous  covering  of  the 
fang. 

Epulides  are  commoner  in  connexion  with 
the  lower  than  with  the  upper  jaw.  They  form 
smooth,  rounded,  or  lobulated  masses,  usually 
quite  sessile,  varying  from  pinkish-white 
through  red  to  purple-red  in  colour,  and  firm  or 
semi- elastic  to  the  touch.  They  are  covered 
at  first  by  the  epithelium  and  mucosa  of  the 
gum,  but  ultimately  they  may  ulcerate  from 
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pressure  against  the  teeth  or  other  irritation. 
Most  commonly  they  present  between  two 
teeth,  displacing  one  or  more ;  or  they  may 
project  upon  either  the  superficial  or  the  deep 
surface  of'  the  alveolus — the  latter  but  rarely. 
Growth  is  not  very  rapid,  and  there  are  no 
signs  of  deep  infiltration  of  the  jaw. 

Treatment.— This  consists  in  free  removal 
of  the  growth,  together  with  any  bone  in  con- 
nexion with  it.  Sometimes  this  may  be  effected 
under  cocaine,  especially  with  growths  on  the 
superficial  surface  of  the  gum ;  in  other  cases 
an  anaesthetic  is  necessary,  two  or  three  teeth 
must  be  extracted,  and  the  whole  thickness 
of  the  alveolus  cut  away  with  a  small  saw 
and  bone-forceps.  After  such  treatment,  re- 
currence is  unusual ;  but  myeloid  growths 
sometimes  show  exceptional  malignancy,  and 
require  specially  free  handling. 

Stanley  Boyd. 

MOVABLE  KIDNEY. — See  Kidneys, 
Diseases  of. 

MOVEMENT,  Therapeutical  Uses 
of. — Synon.  :  Movement  Cure ;  Kinesithera- 
peutics;  Fr.  Gymnastique  Suedoise;  Ger. 
Kinesitherapie. 

Description. — The  method  of  treatment 
of  disease  by  movement  appears  to  have 
been  first  designed  by  Ling,  a  member  of 
the  Royal  Swedish  Academy,  about  the 
beginning  of  the  present  century.  The 
movements  employed  are  said  to  be  of  three 
classes,  namely  :  (1)  active  movements,  exe- 
cuted by  the  patient  himself,  or  by  the 
patient  aided  by  an  assistant;  (2)  passive 
movements,  performed  by  the  assistant  on 
the  patient;  and  (3)  acts  of  resistance  to 
movements,  whether  executed  by  the  assist- 
ant against  the  patient,  or  by  the  patient 
against  the  assistant. 

Uses. — The  several  classes  of  movements, 
for  which  mechanical  arrangements  are  also 
contrived,  when  scientifically  employed,  are 
used  in  the  treatment  of  paralysis,  curvatures 
of  the  spine  or  limbs,  and  injuries  and  dis- 
eases of  the  joints.  Movements  of  the  nature 
of  friction  or  shampooing  are  also  employed 
in  the  treatment  of  certain  diseases  of  in- 
ternal organs.  See  Friction;  Massage;  and 
Shampooing. 

MOX51  (Eastern). — A  term  for  a  form 
of  counter-irritation,  which  consists  in  pro- 
ducing an  eschar  by  bimiing  certain 
materials  upon  the  skin  of  a  part.  Moxib 
were  originally  prepared  in  Eastern  countries 
from  the  leaves  of  the  artemisia ;  but  when 
they  are  used  in  this  country,  cotton-wool 
and  like  substances  are  employed.  See 
Counter-irritants. 

MUCOID    DEGENERATION.  — A 

form  of  degeneration,  which  is  associated 
with  the  production  of  a  mucus-like  sub- 
stance.   See  Degeneration. 


MUCOUS  MEMBRANES,  Diseases 

of. — This  class  of  membranes,  which  line 
organs  and  passages  communicating  with 
the  exterior  of  the  body,  though  presenting 
modifications  as  to  their  minute  structure  in 
different  parts  of  the  body,  exhibit  a  general 
resemblance  in  their  construction,  and  con- 
sist essentially  of  submucous  tissue  ;  a 
basement-membrane ;  epithelium  of  various 
kinds  covering  the  free  surface ;  and  nume- 
rous glands  or  follicles,  differing  in  their 
characters  in  different  tracts.  They  are 
highly  vascular  as  a  rule ;  and  many  of  them 
are  richly  provided  with  absorbent  vessels. 
The  present  article  is  intended  to  treat 
briefly,  from  a  general  point  of  view,  of  the 
morbid  conditions  to  which  mucous  structures 
as  a  class  are  liable.  Those  connected  with 
the  several  mucous  tracts  are  discussed  under 
their  appropriate  headings. 

1.  Injury. — Most  of  the  mucous  surfaces 
are  exposed  to  injury  from  various  causes. 
This  may  come  from  without,  the  cause 
being  either  mechanical,  chemical,  or  ex- 
cessive heat.  As  illustrations  may  be  men- 
tioned injury  to  the  mucous  lining  of  the 
alimentary  canal  or  air-passages  by  foreign 
bodies ;  corrosion  from  swallowing  strong 
acids  ;  and  burning  or  scalding  of  the  mouth 
or  of  parts  lower  down,  in  consequence  of 
inhaling  a  hot  blast  or  swallowing  boiling 
water.  In  other  cases  the  injury  may  ori- 
ginate within  the  body,  as  by  calculi  passing 
along  tubes  or  lodged  in  cavities  lined  by 
mucous  membranes ;  hardened  faeces  in  the 
intestines;  parasites;  or  the  rupture  of  en- 
larged veins,  aneurysms,  or  abscesses  into 
mucous  cavities. 

The  effects  of  an  injury  to  a  mucous 
surface  differ  much  in  their  nature  and 
extent,  according  to  its  cause.  Thus  there 
may  be  a  mere  contusion ;  a  superficial 
erosion  or  abrasion ;  a  more  or  less  extensive 
wound  or  rupture,  other  structures  being 
then  also  involved ;  a  burn  or  scald ;  or 
actual  destruction  by  corrosives.  More  or 
less  inflammation  is  liable  to  follow  injury 
to  a  mucous  surface.  Subsequently  ulcers 
may  be  produced,  which  by  their  cicatrisa- 
tion may  give  rise  to  constriction  or  actual 
obliteration  of  tubes,  and  other  untoward 
consequences. 

2.  Hyper somia  and  Aneemia. — The 
mucous  membranes  are  very  prone  to  be- 
come the  seat  of  congestion,  oither  active, 
mechanical,  or  passive.  Active  hyperasmia 
may  be  a  part  of  a  physiological  process,  as 
is  seen  in  the  gastric  mucous  membrano 
during  the  procesB  of  digestion.  Any  slight 
irritation  may  also  cause  it,  and  it  is  scarcely 
practicable  to  indicate  a  distinct  line  of  de- 
marcation between  this  condition  and  in- 
flammation, of  which  active  congestion  con- 
stitutes the  earliest  stage.  It  is  character- 
ised by  bright  redness,  new  vessels  frequently 
coming  to  view ;  and  at  first  by  a  tendency 
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to  dryness  of  the  affected  membrane,  whioh 
may  be  followed  by  excessive  and  altered 
secretion.    Mechanical  congestion  is  often 
an  important  morbid  condition  in  connexion 
with  mucous  structures,  giving  rise  to  trouble- 
some S3T3iptoms.    For  instance,  in  cases  of 
cardiac  disease,  obstructing  the  pulmonary 
circulation,  the  mucous  lining  of  the  air- 
passages  becomes  more  or  less  congested 
permanently;  and  if  the  general  venous  cir- 
culation becomes  overloaded  from  a  similar 
cause,  other  mucous  tracts  suffer,  especially 
that  of  the  alimentary  canal.    This  tract  is 
also  directly  involved  in  cases  of  portal  ob- 
struction.   Particular  portions  of  a  mucous 
membrane  might  become  the  seat  of  mecha- 
nical congestion,  if  some  local  vein  should 
become  obstructed  from  any  cause.  The 
effects  of  this  condition  are  in  the  first  in- 
stance to  make  the  colour  deeper,  with  a 
more  or  less  venous  hue;  and  at  last  the 
small  veins  may  be  evidently  dilated  and 
varicose.    The  secretion  becomes  modified 
in  quantity  and  quality,  and  in  time  a  per- 
manent discharge  is  likely  to  be  established, 
consisting  of  an  unhealthy  thick  and  tena- 
cious mucus;  while  the  proper  secretion  of 
special  glands,  such  as  the  gastric  juice,  is 
interfered  with.    In  some  instances  mecha- 
nical congestion  gives  rise  to  an  abundant 
flow  of  a  watery  mucus.    The  membrane 
itself  is  also  liable  to  become  altered,  being 
swollen  at  first;  and  ultimately  it  may  be- 
come permanently  thickened  and  firmer  than 
normal,  owing  to  increase  of  connective  tissue, 
while  its  own  special  structures  degenerate. 
Haemorrhage  may  occur  as  the  result  of 
venous  congestion  of  a  mucous  surface,  espe- 
cially if  the  vessels  are  permanently  dis- 
tended or  varicose.    Passive  congestion  may 
follow  inflammation  of  a  mucous  membrane ; 
or  it  occurs  in  persons  of  relaxed  and  feeble 
habit;  or  follows  excessive  use  of  a  part  covered 
with  a  mucous  membrane,  as  in  the  case  of 
the  throat. 

Ancemia  in  connexion  with  a  mucous 
membrane  is  important  only  when  this  is  a 
part  of  general  anaemia  from  any  cause. 
Those  mucous  surfaces  which  are  visible, 
such  as  the  conjunctives,  the  lining  of  the 
mouth  and  lips  or  the  gums,  give  the  most 
striking  evidence  of  this  condition,  as  indi- 
cated by  their  pallor  or  actual  bloodlessness. 
An  ansemic  condition  of  the  alimentary  canal 
probably  interferes  in  an  important  degree 
with  the  functions  of  its  mucous  membrane, 
and  with  the  formation  of  the  secretions 
which  it  normally  produces. 

3.  Inflammation. — Various  forms  and 
degrees  of  inflammation  are  of  very  common 
occurrence  in  connexion  with  mucous  mem- 
branes, and  a  large  number  of  cases  in  ordi- 
nary practice  belong  to  this  class.  Without 
entering  upon  any  description,  it  will  suffice 
to  state  here  that  the  inflammation  may  be 
acute,  sub-acute,  or  chronic ;  and  either  catar- 


MUCOUS  MEMBRANES,  DISEASES  OF 


rhal,  croupous,  or  diphtheritic  in  character 
(see   Inflammation).     Different   tracts  of 
membrane  present  different  degrees  of  lia- 
bility to  these  several  forms  of  inflamma- 
tion; and  the  catarrhal  form  not  only  has 
various  grades  of  intensity,  with  correspond- 
ing variety  in  its  products,  which  may  be- 
come muco- purulent  or  actually  purulent, 
but  these  products  also  differ  in  their  nature 
m  connexion  with  different  membranes  of 
the  mucous  class.    Further,  inflammation 
from  special  causes,  such  as  gonorrhoea,  is 
characterised  by  running  a  more  or  less  de- 
finite course,  and  forming  special  products 
of  an  infective  nature.    When  the  inflamma- 
tion is  of  a  severe  type,  it  may  end  in  more 
or  less  destruction  of  the  mucous  tissues,  as 
indicated  by  erosion,  ulceration,  or  even  gan- 
grene.  Where  the  submucous  tissue  is  loose, 
oedema  is  very  liable  to  occur.    From  this 
cause,  as  well  as  from  thickening  of  the  mu- 
cous membrane  itself,  from  a  plug  of  mucus, 
or  from  a  croupous  or  other  deposit  on  the 
surface,  narrowing  or  even  actual  closure  of 
any  tube  or  passage  lined  by  such  a  mem- 
brane is  apt  to  be  produced,  especially  at  its 
orifice.    Inflammation  may  also  give  rise  to 
submucous  suppuration.    When  the  inflam- 
mation is  chronic,  permanent  changes  are 
set  up  in  mucous  tissues,  the  normal  ele- 
ments being  altered  or  entirely  removed, 
and  a  fibroid  material  being  formed  in  course 
of  time,  so  that  the  membrane  is  rendered 
permanently  thickened  and  tough. 

The  cause  of  inflammation  of  a  mucous 
membrane  may  be  local,  including  injury, 
mechanical  or  chemical  irritation,  or  that 
resulting  from  undue  heat  or  cold,  morbid 
products  or  growths;  or  general,  such  as 
chilling  of  the  body  from  '  a  cold,'  or  blood- 
poisoning  in  connexion  with  fevers  and  other 
conditions ;  or  the  inflammation  may  be  a 
manifestation  of  some  specific  disease — for 
instance,  diphtheria  or  gonorrhoea.  Some 
mucous  tracts  are  particularly  liable  to  be 
affected  under  certain  predisposing  condi- 
tions, and  at  certain  periods  of  life.  Thus,' 
bronchitis  is  very  common  in  children  and 
old  persons  ;  while  the  former  are  also  exceed- 
ingly subject  to  catarrh  of  the  membrane 
lining  the  alimentary  canal. 

4.  Ulceration. — Ulcers  are  of  common 
occurrence  on  mucous  surfaces.  They  usu- 
ally result  from  injury  or  inflammation ;  or 
are  the  effect  of  certain  special  morbid  pro- 
cesses, as  in  the  case  of  typhoid  fever, 
syphilis,  tubercular  disease,  cancer,  dysen- 
tery, scarlatina,  or  diphtheria.  Ulceration 
may  exceptionally  depend  upon  destruction 
of  the  tissues  by  parasitic  growths,  as  in 
some  cases  of  thrush,  or  in  actinomycosis. 
Some  pathologists  believe  that  ulceration  of 
a  mucous  membrane  occasionally  arises  from 
embolic  plugging  of  arteries,  and  consequent 
death  of  a  limited  portion  of  this  membrane, 
which  separates,  leaving  an  ulcer.    In  the 
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case  of  the  stomach  it  has  also  been  supposed 
that  under  certain  circumstances  the  gastric 
juice  may  so  act  upon  the  mucous  lining  as 
to  destroy  it.  A  peculiar  form  of  ulcer  is 
sometimes  observed  in  the  duodenum  after 
severe  burns.  Ulceration  of  a  mucous  mem- 
brane often  begins  in  connexion  with  the 
glandular  structures ;  this  may  be  due  in  the 
first  instance  to  mere  blocking  up  of  their 
orifices,  leading  to  accumulation  of  their  pro- 
ducts and  subsequent  inflammation ;  but  cer- 
tain special  morbid  processes  commence  in 
these  structures.  Inflammation  may  cause 
ulceration,  either  by  directly  destroying  the 
membrane  rapidly  or  gradually,  or  by  setting 
up  submucous  suppuration. 

Mucous  ulcers  differ  much  in  their  seat, 
extent,  depth,  shape,  and  other  characters, 
according  to  their  nature  and  cause.  The 
simple  forms  are  either  mere  erosions,  or 
of  the  catarrhal  or  follicular  varieties ;  and 
in  each  of  the  special  diseases  already  men- 
tioned the  ulcers  present  peculiar  characters. 
Occasionally  they  assume  a  gangrenous  con- 
dition. If  an  ulcer  extends  deeply,  it  in- 
volves other  tissues  besides  those  of  the 
mucous  membrane,  and  may  thus  lead  to 
perforation  of  cavities  or  tubes,  and  other 
untoward  consequences.  It  not  uncommonly 
gives  rise  to  haemorrhage.  Cicatrisation 
often  takes  place,  and  this  may  lead  to  per- 
manent contraction,  stricture,  or  even  com- 
plete closure  of  channels  lined  by  mucous 
membranes,  with  more  or  less  thickening 
and  induration.  Ulceration  frequently  de- 
stroys the  glandular  structures,  which  are 
not  afterwards  renewed. 

5«  Gangrene. — Occasionally  the  tissues 
fonning  a  mucous  membrane  mortify,  as  the 
result  either  of  severe  injury,  corrosion,  in- 
flammation, or  vascular  obstruction.  The 
gangrene  is  of  the  moist  kind,  and  the  dead 
tissues  may  separate  in  a  mass  or  in  shreds. 
Consequently  an  ulcer  is  left ;  or  actual  per- 
foration of  a  tube  or  hollow  organ  may  take 
place. 

6.  Nutritive  Changes.— Hypertrophy 
of  mucous  tissues  is  sometimes  seen,  but  this 
may  appear  to  be  the  case  when  it  is  not 
really  so,  the  membrane  being  thickened  and 
firm,  owing  to  chronic  inflammation,  and 
the  formation  of  fibrous  tissue.  Atrophy  is 
not  uncommon,  especially  of  certain  of  the 
elements  of  mucous  membranes,  such  as  the 
glands  or  epithelium.  Degeneration  is  also 
often  observed,  affecting  these  and  other 
structures.  This  degeneration  may  be  of  a 
senile  character;  or  of  a  special  kind,  such 
as  albuminoid  or  mucous  degeneration.  Not  j 
uncommonly  mucous  tissues  are  relaxed  and 
deficient  in  tone,  their  nutrition  being  im- 
paired. 

7.  Deposits  and  New-Growths.— The 

chief  new-formations  observed  in  connexion 
with  mucous  membranes  are  polypi,  villous  , 
growths,  epithelioma,  and  tubercle.    Syphi-  1 


litic  gummata  may  involve  these  membranes. 
Malignant  growths  may  originate  in  con- 
nexion with  certain  mucous  membranes  or 
the  submucous  tissue,  and  epithelioma  often 
starts  from  a  mucous  surface.  Cysts  occa- 
sionally form,  originating  from  the  glands  or 
epithelial  structures.  The  peculiar  eruptions 
of  some  of  the  exanthemata  may  occur  on 
mucous  surfaces,  especially  small-pox;  and 
also  herpes.  Certain  animal  or  vegetable 
parasites  are  often  associated  with  mucous 
membranes,  and  actinomycosis  demands 
special  notice  in  this  connexion.  See  Actino- 
mycosis. 

8.  Special  Diseases. — It  will  suffice  to 
remark  under  this  head  that  in  certain  dis- 
eases mucous  membranes  are  particularly 
affected,  such  as  typhoid  fever,  diphtheria, 
measles,  scarlatina,  and  dysentery. 

Symptoms. — The  symptoms  which  may 
arise  in  connexion  with  one  or  other  of  the 
diseases  affecting  mucous  membranes  just 
indicated,  are  of  the  following  nature  : — 

1.  Morbid  sensations,  usually  of  a  more  or 
less  painful  character,  are  often  experienced. 
These  will  vary  in  degree  and  kind,  not  only 
with  the  nature  of  the  disease,  but  also  with 
the  particular  mucous  surface  which  happens 
to  be  involved,  some  being  much  more  sen- 
sitive than  others.  Painful  sensations  are 
chiefly  met  with  in  connexion  with  injury, 
inflammation,  ulceration,  or  malignant  dis- 
ease, and  they  will  be  localised  in  accord- 
ance with  the  seat  of  the  mischief.  As  a 
general  rule,  it  may  be  stated  that  the  sensa- 
tion is  one  of  heat  or  burning,  rawness,  or 
soreness ;  and  it  is  usually  much  increased 
by  any  direct  irritation  of  the  affected  sur- 
face, to  which  mucous  membranes,  from  their 
situation,  are  specially  exposed.  Sometimes 
the  morbid  sensation  consists  in  a  feeling  of 
tickling,  itching,  or  undue  irritability  and 
sensibility  to  sensory  impressions,  such  as 
those  of  heat  and  cold.  It  must  be  borne 
in  mind  that  serious  lesions  of  mucous  sur- 
faces, which,  as  a  rule,  cause  marked  pain, 
may  exist  without  producing  any  such  effect. 

2.  Hcemorrhage  from  mucous  surfaces  is 
of  common  occurrence,  the  amoimt  of  blood 
lost  varying  from  a  mere  trace  to  a  quantity 
sufficient  to  cause  death.  The  bleeding  may 
apparently  take  place  quite  spontaneously, 
and  without  any  evident  cause,  as  in  some 
cases  of  epistaxis;  or  it  may  be  associated 
with  congestion,  injury,  inflammation,  ulcera- 
tion, gangrene,  new-growths,  or  other  condi- 
tions. y 

3.  Morbid  products  are  very  frequently 
formed  on  mucous  surfaces,  or  the  normal 
secretions  are  modified  in  quantity  or  quality. 
Thus,  the  mucus  may  bo  deficient  or  exces- 
sive ;  and  either  thin  or  watery,  unduly  viscid 
and  adhesive,  modified  in  its  reaction,  or 
otherwise  altered.  A  free  serous  flow  may 
take  place  from  a  mucous  membrane,  as 
the  result  of  congestion  or  catarrh.  Muco- 
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purulent  matter,  actual  pus,  and  croupous  or 
diphtheritic  membrane,  are  among  the  chief 
morbid  products  formed  in  connexion  with 
mucous  surfaces.  Not  only  do  these  materials 
reveal  their  presence  by  being  discharged 
externally  in  various  ways,  but  they  may 
themselves  cause  additional  symptoms,  by 
affecting  substances  with  which  they  come 
into  contact.  For  instance,  in  the  alimen- 
tary canal  unhealthy  mucous  secretions  often 
lead  to  fermentation  and  decomposition  of 
food,  with  their  consequences ;  and  similar 
effects  are  produced  on  the  urine  by  morbid 
products  formed  in  the  renal  pelvis  or  bladder. 
Some  mucous  discharges  are  also  themselves 
irritating,  and  affect  inj  uriously  the  surfaces 
over  which  they  pass,  causing  pain,  or  setting 
up  secondary  inflammation.  Gangrenous 
tissues  may  also  be  separated. 

4.  Expulsive  actions  of  different  kinds  are 
often  excited  by  morbid  conditions  connected 
with  mucous  surfaces  lining  passages  and 
organs.  These  may  be  illustrated  by  sneez- 
ing, coughing,  vomiting,  undue  action  of  the 
bowels,  and  frequent  micturition.  They  may 
result  merely  from  excessive  sensibility  or 
irritability  of  the  membrane;  or  from  the 
presence  of  blood,  or  of  the  morbid  materials 
already  mentioned,  which  need  to  be  got  rid 
of. 

5.  The  special  functions  of  certain  mucous 
membranes  are  very  liable  to  be  interfered 
with  when  they  are  affected  in  various  ways, 
especially  in  consequence  of  changes  in  the 
epithelium  and  glandular  structures.  This 
may  be  best  illustrated  by  the  alimentary 
canal,  where  dyspeptic  symptoms  often  arise 
from  changes  of  this  character,  the  secretions 
necessary  for  the  process  of  digestion  not 
being  properly  formed  ;  and  the  function  of 
absorption  by  the  intestinal  wall  is  not  un- 
commonly more  or  less  imperfectly  per- 
formed. 

6.  Obstruction  or  contraction  of  tubes  or 
orifices  lined  by  mucous  membranes  may 
arise  from  inflammatory  or  hypertrophic 
thickening,  submucous  oedema  or  suppura- 
tion, inspissated  secretion,  cicatrisation  of 
ulcers,  or  some  forms  of  new-growth.  The 
consequent  effects  and  symptoms  are  similar 
to  those  from  other  forms  of  obstruction,  such 
as  dysphagia  when  the  oesophagus  is  affected, 
dilatation  of  the  stomach  from  obstruction  of 
the  pylorus,  retention  of  urine  when  the 
urethra  is  involved,  or  some  form  of  dyspnoea 
when  the  air-tubes  are  obstructed. 

7.  Physical  examination,  particularly  by 
inspection,  at  once  reveals  the  condition  of 
mucous  surfaces  which  are  visible.  This  may 
be  aided  by  suitable  instruments  in  the  ex- 
amination of  parts  which  are  situated  more 
internally.  Special  modes  of  examination 
give  us  important  information  as  to  the  dis- 
eases of  certain  mucous  membranes,  such  as 
that  lining  the  air-tubes,  the  gastric  surface, 
or  the  interior  of  the  bladder. 
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8.  General  symptoms.— Diseases  of  mucous 
membranes  are  often  accompanied  with 
symptoms  affecting  the  general  system.  The 
most  obvious  of  these  are  fever  and  wasting, 
which  may  arise  from  various  causes.  Py- 
rexia is  not  as  a  rule  high  in  connexion  with 
inflammation  of  mucous  surfaces.  It  must 
be  remembered  that  certain  affections  of  this 
class  of  membranes  are  but  manifestations 
of  some  general  or  constitutional  disease, 
which  presents  its  own  symptoms. 

Treatment.  —  The  general  principles  or 
mdications  in  the  treatment  of  diseases  of 
mucous  membranes  may  be  summed  up  as 
follows  :  1.  To  relieve  pain  and  other  sensa- 
tions by  appropriate  means.  2.  To  check 
hemorrhages,  if  they  are  in  such  amount  as 
to  need  interference.  3.  To  subdue  inflamma- 
tory action.  4.  To  brace  up  and  give  tone  to 
relaxed  tissues.  5.  To  influence  secretions 
and  morbid  products,  increasing  or  diminish- 
ing the  former,  checking  or  modifying  dis- 
charges, and  endeavouring  to  affect  special 
materials,  such  as  diphtheritic  deposits. 
6.  To  allay  undue  excitability  which  tends 
to  cause  violent  actions  ;  to  aid  such  actions 
as  may  be  necessary  to  expel  excessive  excre- 
tions or  morbid  products  ;  or  in  other  ways 
to  prevent  their  accumulation.  7.  To  supply 
the  place  of,  and  prevent  the  symptoms 
resulting  from  the  want  of  secretions  neces- 
sary for  special  purposes,  which  are  formed 
by  certain  mucous  surfaces,  such  as  the  gas- 
tric juice.  8.  To  treat  particular  morbid  con- 
ditions, such  as  ulcers,  gangrene,  new-growths, 
or  constriction,  with  the  view  of  curing  them. 
9.  To  treat  general  symptoms. 

Local  applications,  or  such  remedies  as 
when  administered  internally  come  into 
contact  with  the  affected  surface,  whether 
directly  or  after  absorption,  are  of  much 
value  in  the  treatment  of  diseased  mucous 
membranes.  These  may  be  anodyne,  seda- 
tive, caustic,  stimulating,  astringent,  demul- 
cent, antiseptic,  or  of  other  kinds,  according 
to  the  action  required;  and  they  are  often 
advantageously  applied  in  special  ways. 
Operative  procedures  are  not  infrequently 
required.  General  treatment  is  often  of  the 
greatest  service  in  the  management  of  dis- 
eases of  mucous  membranes,  and  this  may 
be  the  only  indication  needing  attention. 
Moreover,  it  must  be  borne  in  mind  that  there 
are  certain  diseases  in  which  the  morbid  con- 
dition of  the  mucous  membrane  is  but  a  part 
of  the  general  malady,  and  calls  for  no  special 
treatment. 

Frederick  T.  Roberts. 

MUCOUS  PATCH.— Synon.  :  Mucous 
Tubercle ;  Condyloma  ;  Fr.  Plaque  Mu- 
queuse  ;  Ger.  Breite  Feigwarze. 

When  the  term '  condyloma '  is  used, '  syphi- 
litic '  ought  always  to  be  prefixed,  to  avoid 
confusion  with  the  simple  form  of  growth. 
See  Condyloma. 
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Definition— A  patch  of  syphilitic  erup- 
tion upon  mucous  membrane  or  moist  skin. 

^Etiology. — Mucous  patches  belong  to 
what  are  commonly  known  as  the  secondary 
manifestations  of  syphilis  ;  they  may  appear 
early  or  late,  both  in  the  acquired  and  in  the 
inherited  disease,  and  are  very  liable  to  re- 
turn time  after  time. 

Experimental  inoculation  of  the  discharge 
of  mucous  patches  has  proved  that  it  is 
capable  of  producing  a  hard  sore  at  the  point 
of  insertion,  followed  by  general  symptoms  ; 
and  clinical  observation  shows  that  these 
lesions  are  the  most  frequent  means  of 
spreading  syphilis. 

Description. — Mucous  patches  on  the  skin 
appear  as  flattened  elevations  of  a  round  or 
oval  shape,  with  a  broad  base,  of  a  reddish 
colour,  and  generally  covered  by  a  thin  grey 
pellicle.  "When  in  close  proximity  they  coal- 
esce, and  form  a  mass  of  irregular  shape 
and  size,  which  may  be  fissured  and  ulce- 
rated. "When  situated  upon  a  mucous  mem- 
brane they  are  usually  less  raised,  and  whitish 
in  colour,  especially  in  the  throat,  Where  they 
have  been  termed  plaques  opalines.  The  pri- 
mary sore  may  assume  the  appearance  of  a 
mucous  patch.  The  growths  also  sometimes 
become  warty  on  the  surface. 

Favourite  seats  of  mucous  patches  are  the 
genital  organs,  and  the  moist  skin  about  the 
anus.  They  may  also  be  found  at  the  um- 
bilicus, in  the  axillae,  auditory  meatus,  or 
nose,  on  the  nipples,  and  between  the  toes ; 
in  stout  and  dirty  persons  they  may  be  met 
with  wherever  folds  of  skin  meet  and  per- 
Bpiration  collects.  They  are  very  common 
about  the  lips,  mouth,  tongue,  and  throat ; 
and  occasionally  are  seen  on  the  cervix 
uteri.  Want  of  cleanliness  favours  their  de- 
velopment, as  does  irritation  from  any  cause, 
especially  smoking  and  chewing  tobacco. 

Treatment. — Mucous  patches,  being  highly 
contagious,  should  always  be  got  rid  of  as 
soon  aa  possible.  In  the  mouth  or  throat, 
carbolic  acid,  or  a  solution  of  chromic  acid 
(twenty  grains  to  the  ounce),  may  be  applied 
from  time  to  time,  and  an  astringent  mouth- 
wash used  several  times  a  day.  Mucous 
patches  on  external  parts  usually  disappear 
quickly  nnfler  strict  cleanliness  and  the  ap- 
plication of  calomel  (one  part)  and  oxide  of 
zinc  (three  parte),  care  being  taken  to  keep 
opposed  surfaces  apart  with  lint  or  wool.  If 
the  growths  persist,  carbolic  acid  or  nitrate 
of  silver  or  even  the  acid  nitrate  of  mercury 
should  be  applied.  General  treatment  must 
of  course  be  carried  out  at  the  same  time. 
See  Syphilis. 

George  G.  Gascoyen.    Ahthue  Cooper. 

MUCOUS  RALE.  —  An  adventitious 
sound  heard  on  auscultating  the  chest  in 
certain  forms  of  disease,  and  due  to  the 
passage  of  air  through  viscid  fluid  in  the 
bronchi.    See  Physical  Examination. 


MUCOUS  SECRETION,  Disorders 

of. — See  Mucous  Membranes,  Diseases  of; 
and  Secretions,  Disorders  of. 

MUCOUS  TUBERCLES. — See  Mu- 
cous Patch. 

MULTILO  CUL AR  {multi,  many ;  and 
loculi,  small  spaces). — A  term  applied  to 
cysts  and  other  forms  of  growths,  and  to 
pulmonary  cavities,  when  they  consist  of 
many  small  spaces  or  loculi.    See  Cysts. 

MULTIPLE  NEURITIS.— A  syno- 
nym for  peripheral  neuritis.  See  Neuritis, 
multiple. 

MUMPS. — Synon.  :  Parotitis ;  Cynanche 
Parotidea;  Fr.  Oreillons;  Ger.  Mumps. 

Definition. — An  acute,  febrile,  infectious 
disease  ;  attended  with  swelling  of  the  sali- 
vary glands — mostly  of  the  parotids;  and 
ending  in  resolution. 

jEtiology. — This  is  an  affection  more 
commonly  seen  in  young  persons — boys, 
growing  girls,  and  young  men ;  but  it  may 
occur  in  adults  of  either  sex  who  are  much 
with  those  affected  with  the  disease,  and  who 
have  not  had  the  complaint  before.  Mumps 
rarely  attacks  the  same  person  twice.  It 
may  occur  as  an  epidemic  in  large  institu- 
tions, such  as  schools  and  barracks.  It  is 
conveyed  from  person  to  person  by  contagion 
— that  is,  by  infecting  particles  produced  in 
the  course  of  the  disease,  and  given  off  by 
the  sick,  possibly  even  before  the  glands  are 
affected,  certainly  for  two  or  ihree  weeks 
afterwards.  It  has  an  incubation-period  of 
from  eight  days  to  three  weeks. 

Some  hygienic  defects  may  favour  the 
spread  of  mumps.  "Whether  it  prevails  more 
at  one  season  than  another  is  uncertain. 

Anatomical  Characters.  —  Not  many, 
probably  no  cases  of  idiopathic  parotitis 
afford  the  pathologist  an  opportunity  of 
making  a  post-mortem  examination  into  the 
nature  of  the  affection.  But  arguing  from 
analogy,  some  maintain  that  here,  as  in  the 
more  frequently  fatal  symptomatic  parotitis, 
the  inflammation  has  its  starting-point  in 
the  gland-tissue  proper,  or  in  a  catarrh  of  its 
duct.  Others  again  assert,  and  this  has  long 
been  the  prevalent  opinion,  that  the  inter- 
stitial and  the  connective  tissues  around  the 
gland  are  the  seat  of  the  mischief.  The 
affection  is  probably  both  parenchymatous 
and  interstitial.  But  wherever  the  inflam- 
mation has  its  origin,  certain  it  is  that  the 
interstitial  and  cellular  tissues  around  the 
gland  are  the  parts  which  give  most  evidence 
of  the  existence  of  the  disease.  They  become 
hypertemic,  infiltrated  with  serous  fluid,  and 
consequently  much  swollen.  And  this  cede- 
matous  state  passes  to  structures  beyond 
those  pertaining  directly  to  the  parotid  gland. 
Seldom  does  thore  appear  to  be  any  fibrinous 
exudation  poured  out;  and  still  less  fre- 
quently do  the  tissues  exhibit  any  tendency 
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to  break  down  and  to  suppurate.  The  swell- 
ing completely  disappears  about  three  days 
alter  the  fever.  On  the  subsidence  of  the 
local  lesion  a  so-called  metastasis  to  the 
testicle  and  other  glandular  and  fibrous 
structures  is  not  rare.  Alterations  in  the 
kidneys  and  atrophy  of  the  testicles  have 
followed;  nor  have  the  investments  of  the 
nerves,  or  the  surfaces  of  the  heart,  always 
escaped. 

Symptoms  and  Diagnosis.— Some  general 
symptoms  always  precede  the  local  manifes- 
tations of  mumps ;  they  may  be  so  slight  as 
almost  to  escape  notice ;  or  fatigue  by  day, 
restlessness  at  night,  chilliness  or  vomiting 
may  mark  the  prodromal  stage.  These 
initial  symptoms  io  not  occur  until  a  week 
after  exposure  to  infection,  and  may  not  be 
followed  at  once  by  the  local  signs.  Mostly, 
alter  a  week  of  malaise,  or  only  a  look  of 
illness,  the  onset  of  mumps  is  sudden,  with 
chill,  rarely  rigor,  sometimes  vomiting,  and 
well-marked  fever,  often  only  a  few  hours 
before  pain  and  swelling  begin  in  the  parotid 
or  submaxillary  glands. 

One  restless  night  follows,  either  from 
pain,  or  from  fever,  or  both.  Sometimes  the 
pain  is  severe,  and  the  temperature  only  ele- 
vated by  one  degree  ;  sometimes  the  fever  is 
more  evident.  It  generally  reaches  100°  P. 
or  101°,  and  frequently  rises  to  103°  or  104°  ; 
at  this  point  it  is  not  long  maintained,  but 
subsides  as  the  local  lesion  is  established, 
falling  to  the  normal,  or  even  below  it,  on 
the  third  or  fourth  day  of  the  disease.  The 
temperature  may  be  low  while  the  swelling 
is  still  marked  and  painful;  and  in  some 
cases  appetite  returns  before  eating  is  easy. 
This  happens  when  the  patient  is  kept  at 
rest  in  bed.  Without  such  precaution,  sudden 
and  great  elevations  of  temperature  may 
occur  at  the  end  of  the  first  week,  either 
without  serious  local  mischief,  or  with  or- 
chitis, deafness,  tinnitus  of  one  ear,  and  albu- 
minuria, not  always  transient ;  rheumatism, 
and  heart-affections,  leaving  traces  both  of 
pericardial  and  of  endocardial  inflammation, 
may  also  occur. 

From  face-ache  and  enlarged  lymphatic 
glands,  the  sudden  sensation  of  pain  or  stiff- 
ness in  the  parotid  or  submaxillary  gland,  fol- 
lowing on  the  general  symptoms,  and  absence 
of  any  such  local  trouble  as  usually  affects  the 
lymphatics,  together  with  the  history  of  a 
possible  infection,  will  generally  suffice  for 
the  diagnosis  of  mumps.  Further  evidence 
is  obtained  on  examining  the  spot,  where, 
besides  the  deeply  seated  swelling,  consider- 
able tumefaction  of  the  parts  surrounding 
the  gland  exists  near  the  lobe  of  the  ear, 
which  very  soon  thereafter  increases  to 
such  an  extent  as  to  involve  more  or  less 
the  whole  of  one  side  of  the  face,  and 
passes  down  on  to  the  neck.  Coincidently 
with  the  appearance  of  this  enlargement,  the 
pyrexia  declines  in  some  cases;  while  in 


others  some  days  elapse  before  the  subsidence 
ot  the i  fever.    Pain  is  now  complained  of, 
and  the  patient  can  no  longer  open  his 
mouth  to  the  usual  extent.  Yawnin"  excites 
severe  pain  ;  in  fact,  it  can  hardly  be  effected 
-The  yawn  is  aborted.    So  with  mastication 
and  speaking— they  are  greatly  impaired, 
and  the   sufferer  prefers  to  fast,  and  to 
remain  silent,  rather  than  endure  the  pain 
mvolved  in  the  effort  to  perform  either  act. 
The  saliva  is  either  largely  increased,  going 
the  length  of  salivation,  or  much  diminished 
in  quantity.    If  pressure  be  made  over  the 
swelling,  the  patient  quickly  indicates  the 
unpleasantness  and  the  pain  of  the  proceed- 
ing ;  and  the  sensation  afforded  by  manipu- 
lation is  that  of  an  elastic  tumour,  with  a 
slightly  softer  feeling  in  the  centre.  The 
skin  over  the  swelling  may  be  slightly  red- 
dened ;  often  there  is  no  deviation  from  the 
normal  colour,  the  skin  remaining  pale,  but 
glossy,  and  oedematous.  In  many  cases  these 
symptoms  are  not  nearly  so  severe,  and  the 
disproportion  between  the  amount  of  distor- 
tion of  the  countenance  and  the  actual  suffer- 
ing is  sufficiently  astonishing,  as  well  to  the 
patient  as  to  the  sympathising  friends.  Most 
frequently  the  affection  is  limited  to  one  side 
of  the  face ;  but  as  the  swelling  of  the  one 
side  subsides,  the  other  may  take  it  up,  when 
it  runs  through  the  same  series  of  events, 
with,  possibly,  an  interval  of  a  few  days 
between  them.    Barely  are  the  two  sides 
simultaneously  affected ;  but  in  such  a  case 
the  uneasiness,  pain,  and  discomfort  are  of 
course  greatly  increased.    After  the  continu- 
ance of  these  symptoms  for  about  six  or 
eight  days,  they  begin  to  abate,  the  osdema 
lessens,  the  pain  is  lost,  the  stiffness  and 
tension  disappear,  and  in  a  few  days  the  face 
acquires  its  usual  appearance.    A  mild  un- 
complicated case  endures  about  a  fortnight. 
Occasionally  there  is  left,  for  some  time  after 
this,  a  certain  degree  of  hardness  in  the 
neighbourhood  of  the  parotid,  which  gives 
no  uneasiness,  and  can  rarely  be  mistaken 
for  tumour.    In  like  manner,  the  history  of 
the  case  will  disclose  the  nature  of  other 
local  pains,  or  of  orchitis. 

Not  uncommonly,  especially  in  young  sub- 
jects, a  '  metastasis '  takes  place  from  the 
parotid  gland  to  the  testicle  in  boys,  and  to 
the  mamma  or  ovary  in  girls.  "When  this 
occurs,  and  it  may  happen  at  any  period  of 
the  disease,  an  exacerbation  of  the  fever 
takes  place,  and  at  the  same  time  pain  in  the 
inguinal  region  is  complained  of.  An  exami- 
nation of  the  parts  reveals  the  fact  that  there 
is  swelling  of  the  testicle,  an  orchitis,  as  well 
as  an  accompanying  oedema  of  the  scrotum. 
Barely  is  the  orchitis  bilateral.  In  the  case 
of  the  girl  the  vulva  becomes  the  seat  of 
osdema,  and  on  pressure  over  the  region  of 
the  ovary  pain  is  elicited.  The  '  metastasis  ' 
may  take  place  before  the  inflammation  of 
the  parotid  has  entirely  subsided ;  and  when 
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the  orchitis  abates,  the  parotid  may  again 
take  on  the  inflammatory  condition.  In- 
flammation of  the  coverings  of  the  brain  is 
to  be  feared  on  sudden  subsidence  of  the  in- 
flammation of  the  parotid,  if  no  orchitis  fol- 
low the  disappearance  of  the  original  affec- 
tion. Delirium,  amblyopia,  conjunctivitis, 
albuminuria,  or  gastro-intestinal  disturb- 
ances are  occasional  complications. 

Prognosis. — This  is  almost  invariably 
favourable  in  mumps,  unless  in  the  very 
weakly  and  in  the  tuberculous,  or  in  the  rare 
event  of  meningitis  being  developed.  It  may 
be  said  to  be  always  a  disease  of  a  compara- 
tively trivial  nature,  producing  considerable 
pain  and  much  discomfort,  but  not  endanger- 
ing the  life  of  the  sufferer.  In  very  excep- 
tional instances  the  inflammation  of  the 
parotid  terminates  in  abscess.  The  indica- 
tions of  such  an  untoward  result  are  increased 
pain  in  the  centre  of  the  swelling,  hardness, 
and  dark  red  appearance  of  the  skin  over  the 
spot.  In  time  the  abscess  discharges  out- 
wardly, or  into  the  external  auditory  meatus. 
Atrophy  of  the  testis  sometimes  follows 
'  metastatic '  orchitis. 

Treatment. — It  may  not,  in  every  case, 
and  at  all  seasons,  be  necessary  to  confine  a 
patient  suffering  from  mumps  to  his  bed. 
But  little  treatment,  beyond  rest  and  care 
for  the  week  or  ten  days  this  disease  lasts,  i3 
required  ;  still  it  is  more  prudent  for  the  first 
few  days  to  enjoin  rest  in  bed.  This  is  par- 
ticularly necessary  if  the  patient  be  young. 
In  every  case  going  out  into  the  open  air 
should  be  forbidden,  and  the  patient  recom- 
mended to  keep  as  much  as  possible  to  one 
room.  Rise  of  temperature  means  increased 
waste,  and  this  is  cancelled  by  rest.  The 
bowels  may  require  relief,  as  constipation 
keeps  up  disturbance  of  the  temperature.  All 
active  evacuants  should  be  avoided.  It  may 
be  well  to  give  some  simple  saline,  as  bicar- 
bonate of  potassium  with  lemon  juice,  and 
diluents  during  the  first  few  days;  ice  is 
always  grateful.  A  dose  of  chloral  may  be 
required  at  night  (in  children  a  grain  for 
each  year  of  the  patient's  age)  if  there  lie  any 
restlessness. 

As  to  local  treatment,  not  much  is  re- 
quired, unless  the  pain  be  unusually  severe. 
It  will  be  sufficient  in  most  cases  to  protect 
the  part  from  the  air  by  means  of  a  light 
handkerchief.  Should  more  active  inter- 
ference be  called  for,  some  anodyne  may  be 
used,  or  soothing  embrocation,  Buch  as  the 
opium  liniment,  belladonna  liniment,  or 
external  warmth  ;  discretion  in  the  use  of 
these  may  safely  enough  be  left  in  the  hands 
of  the  patient  himself,  if  of  mature  years.  If 
there  be  the  slightest  tendency  to  suppura-  J 
tion,  indicated  by  increase  of  fever  and 
tenderness  over  the  gland,  with  redness  of 
the  overlying  skin,  poultices  must  be  had  re- 
course to,  and  so  soon  as  distinct  fluctuation  I 
is  discovered  the  abscess  must  be  opened, 


otherwise  the  gland-tissue  becomes  still 
further  disorganised,  the  lobules  become 
softened  and  break  down,  and  the  gland  is 
permanently  destroyed.  The  application  of 
leeches  is  useless  in  reducing  the  inflamma- 
tion, or  in  staying  the  formation  of  the 
abscess.  They  may  be  of  service  in  lessen- 
ing the  pain  of  metastatic  orchitis  or  ovaritis ; 
but  these  are  well  treated  by  the  same  gentle 
means  employed  in  the  case  of  the  parotid 
itself.  It  is  almost  universally  recommended 
in  the  case  of  a  metastasis  to  try  to  induce  a 

I  return  of  the  inflammation  to  its  original 
source,  by  the  application  of  irritants  to  the 
parotid,  such  as  a  mustard  poultice.  This 
seems  unnecessary  in  the  majority  of  in- 
stances, as  the  inflammation  is  of  such  a  mild 
type  ;  besides,  it  implies  a  belief  in  the 
dictum  that  this  is  a  true  metastasis,  and  not 
merely  another  manifestation  of  the  same 
morbid  condition  which  originally  gave  rise 
to  the  parotitis.  Tepid  sponging  is  of  use  dur- 
ing the  course  of  the  disease,  and  a  warm  bath 

)  may  be  required  when  metastasis  threatens. 
Sometimes  wine  or  brandy  is  required. 

Considerable  anaemia  and  much  debility 
may  persist  even  when  mumps  has  been 
mild  in  its  course,  especially  in  the  weakly  or 
unhealthy,  so  that  tonics,  with  iron  and  cod- 
liver  oil,  may  have  to  be  continued  for  some 
time.  C.  Muirhead. 

MtfNSTER  AM  STEIN,  near 
Kreuznach,   in  Rhenish  Prussia. — 

Muriated  saline  waters.  See  Mineral 
Waters. 

MURMUR. — This  term,  as  used  in 
auscultation,  was  originally  applied  to  the 
natural  sounds  heard  over  the  lungs  in  re- 
spiration ;  but  its  employment  has  since  been 
extended  to  include  a  great  variety  of  aus- 
cultatory sounds  connected  with  the  heart, 
the  blood-vessels,  the  placenta,  &c.  Sec 
Physical  Examination. 

MTTSCa:  VOLITANTES  (musca,  a 
fly;  volitans,  floating  about). — See  Eye,  and 
its  Appendages,  Diseases  of. 

MUSCLES,  Diseases  of.— Synon.  :  Fr. 
Maladies  des  Muscles;  Ger.  Muskelkrank- 
hciten. 

In  describing  the  diseases  of  the  muscular 
tissue  attention  will  be  confined  to  the  volun- 
tary muscles,  excluding  diseases  of  the  mus- 
cular substance  of  the  heart  and  other  organs, 
which  are  treated  of  under  their  appropriate 
headings.  Many  of  the  morbid  states  of  the 
voluntary  muscles  come  properly  under  tho 
consideration  of  the  surgeon,  and  others  are 
more  suitably  troated  of  in  special  articles  on 
the  various  diseases  of  the  nervous  system 
with  which  they  are  associated.  There  still 
remain,  however,  certain  diseases  of  muscles 
to  be  described  here. 

1.  Acute  Inflammation.— Synon.:  Myo- 
sitis.—  Ordinary  inflammation  of  muscle, 
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leading  to  exudation  and  suppuration,  arises 
chiefly  as  a  result  of  injury,  rupture  of  a 
muscle,  or  extension  of  inflammation  from 
neighbouring  diseased  bones.  Inflammation 
sometimes,  however,  arises  spontaneously, 
particularly  in  the  tongue,  diaphragm,  and 
psoas  muscle ;  in  the  latter  situation  forming 
one  variety  of  psoas  abscess.  The  symptoms 
are  pain,  tenderness,  and  swelling,  corre- 
sponding to  the  seat  of  the  inflammation. 
Exudation  of  serum  and  of  lymph  takes 
place,  and  subsequently  an  abscess  may 
form;  occasionally  the  process  goes  on  to 
gangrene. 

Secondary  inflammations  and  formations 
of  pus  are  of  more  frequent  occurrence  than 
simple  inflammation  and  abscess.  They 
arise  in  the  course  of  the  various  forms  of 
pyamia.  The  presence  of  such  secondary 
abscesses  in  muscles  is  especially  character- 
istic of  glanders  and  farcy,  where  inflamma- 
tory infiltrations  of  various  sizes  appear  in 
many  of  the  muscles,  especially  those  of  the 
arm.  Disintegration  takes  place  in  their 
centre,  and  a  collection  of  puriform  fluid  re- 
sults. 

2.  Chronic  Indurating  Inflamma- 
tion.— In  this  form  of  inflammation  there 
is  proliferation  of  cells  in  the  interstitial 
tissue,  causing  the  muscle  to  become  hard 
and  painful.    The  whole  muscle  may  be  at- 
tacked, or  the  process  may  be  limited  to  one 
or  more  portions.   Infants  are  often  attacked 
by  chronic  inflammation  of  the  sterno-mas- 
toid  muscle.    The  whole  muscle  becomes 
hard  and  painful,  but   rarely  suppurates. 
The  disease  usually  yields  to  soothing  ex- 
ternal applications ;  but  if  it  be  of  syphilitic 
origin,  the  use  of  internal  antisyphilitic  re- 
medies may  be  required.    In  adults  chronic 
indurative  myositis  of  a  syphilitic  character 
may  occur  in  the  sterno-mastoid,  the  various 
muscles  of  the  leg  and  arm,  the  temporal 
and  masseter  muscles,  the  tongue,  and  other 
parts.    The  disease  may  appear  either  as  a 
diffuse  inflammation,  with  the  usual  signs  of 
pain  on  movement,  tenderness,  and  some 
swelling — or  sometimes  a  series  of  beaded 
swellings ;  or  as  a  circumscribed  inflamma- 
tion, with  an  abundant  infiltration  of  nucle- 
ated cells.    If  the  inflammation  does  not 
soon  subside,  the  cellular  exudation  becomes 
organised  into  contracting  fibrous  tissue,  and 
the  compressed  muscular  fibres  atrophy.  In 
diffuse  myositis  permanent  contraction  of 
the  muscle  may  result  from  this  cause ;  in 
circumscribed  syphilitic  myositis  a  fibrous 
tumour  in  the  interior  of  the  muscle  may 
result  ;   sometimes  a  gummy  tumour  is 
formed.    Syphilitic  tumours  thus  formed  in 
the  muscle  bear  a  great  resemblance  to  malig- 
nant tumours.   Indeed,  it  is  often  found  that 
the  only  means  of  distinguishing  the  two 
clinically  is  by  the  effect  of  iodide  of  potas- 
sium in  causing  the  disappearance  of  the 
former. 


3.  Rheumatic     Inflammation.— The 

morbid  changes  in  this  form  of  inflammation 
rarely  pass  beyond  the  stage  of  congestion 
and  serous  exudation,  though  occasionally 
proliferation  of  the  interstitial  tissue  may 
occur,  and  callosities  may  be  formed.  See 
Rheumatism,  Muscular. 

4.  Haemorrhage. — Haemorrhage  takes 
place  in  muscle  not  only  from  injury,  but 
frequently  in  the  course  of  typhus  and  typhoid 
fevers  and  pyasmia  ;  also  in  leucocythsemia. 

5.  Rupture. — Rupture  of  muscle  is  a 
subject  which  falls  more  properly  into  the 
domain  of  the  surgeon,  but  the  accident 
occurs  also  in  circumstances  which  may 
bring  it  under  the  notice  of  the  physician. 
Violent  contraction  of  a  muscle,  without  ex- 
ternal injury,  may  lead  to  partial  rupture  of 
its  fibres — for  example,  the  gastrocnemius. 
The  violent  spasms  of  tetanus  occasionally 
cause  complete  rupture  of  a  muscle,  particu- 
larly of  the  muscles  of  the  back,  the  rectus 
femoris,  and  the  psoas.  Rupture  of  muscles 
has  been  known  to  occur  in  the  delirium  of 
fever ;  and  may  be  the  cause  of  abscess 
forming  in  muscle,  as  described  above. 

Treatment. — The  treatment  of  ruptured 
muscle  consists  mainly  in  rest ;  in  the  support 
of  the  muscle  by  uniform  bandaging ;  and  in 
suitable  applications,  should  abscess  form. 

6.  Lesions  of  Sensibility.— (a)  Myalgia. 
This  term  was  given  by  the  late  Dr.  Inman 
to  a  painful  condition  of  the  muscles  arising 
in  those  who  are  in  feeble  health.    The  pain 
is  similar  to  that  which  is  present  in  a  muscle 
after  long-continued  and  fatiguing  exertion — 
for  example,  in  the  limbs  after  a  long  walk, 
or  in  the  diaphragm  and  intercostals  after 
violent  laughing.    In  persons  who  are  debili- 
tated, pain  may  arise  in  the  muscles  after 
very  slight  exertion,  and  this  constitutes 
myalgia.    It  is  often  accompanied  by  cramps 
at  intervals.    The  pain  is  most  commonly 
felt  at  the  tendinous  insertion  of  the  muscle. 
The  abdominal  muscles  are  frequently  the 
seat  of  myalgia,  such  as  the  costal  origin  of 
the  externa]  oblique — causing,  according  to 
some  authorities,  that  pain  in  the  side  which 
is  so  common  in  women — and  the  pubic 
insertion  of  the  recti.    The  muscles  of  the 
back,  and  especially  the  trapezius,  also  suffer  ; 
the  muscles  of  the  limbs  much  less  fre- 
quently.   When  situated  in  the  trunk,  my- 
algia is  often  mistaken  for  some  oongestive 
or  inflammatory  condition  of  the  liver,  spleen, 
or  other  viscus  lying  beneath.    The  pains  of 
myalgia  are  distinguished  by  their  hot  and 
burning  character.    They  are  increased  by 
exercise  of  the  affected  muscle,  and  disappear 
when  it  is  relaxed  or  artificially  supported. 
However  severe  the  pain  may  be,  the  pulse 
remains  unaffected;  but  it  is  usually  uni- 
formly weak  and  fast. 

The  muscles  or  their  fibrous  connexions 
are  also  the  seat  of  pain  in  the  condition 
known  as  muscular  rheumatism. 


MUSCLES,  DISEASES  OF 


MUSCULAR  ATROPHY  177 


Treatment. — The  muscles  should  have 
rest  and  support  by  bandaging.  Tonic  treat- 
ment is  required.  Dr.  Inman  especially  re- 
commended cod-liver  oil  and  tincture  of  per- 
chloride  of  iron.  Friction  and  counter-irri- 
tation do  little  good.  Exercise  is  of  no  use, 
unless  combined  with  fresh  air  and  good  diet. 

(b)  Muscular  ancestliesia. — This  term  is 
given  by  Dr.  Russell  Reynolds  to  a  group  of 
symptoms  occasionally  met  with,  and  believed 
by  him  to  be  caused  by  loss  of  the '  muscular 
sense.'    See  Muscular  Sense,  Disorders  of. 

7.  Atrophy  and  Degenerations. — 
(a)  Simple  atrophy. — Simple  atrophy  of  the 
substance  of  muscular  fibres  arises  either 
from  general  defective  nutrition,  during  the 
course  of  wasting  diseases,  such  as  phthisis, 
in  cachectic  conditions,  or  after  severe  fevers ; 
or  as  a  local  condition  from  disuse  of  the 
muscle.  The  muscles  become  pale  and  flabby. 
The  ultimate  fibres  are  reduced  in  volume, 
but  preserve  their  anatomical  characters,  still 
showing  the  longitudinal  and  transverse 
striation.  The  atrophy  is  sometimes  so 
advanced  in  parts,  that  the  muscular  sub- 
stance of  the  fibre  entirely  disappears,  and 
nothing  is  left  but  the  sheath  of  the  sarco- 
lemma,  which  appears  in  the  form  of  fibrous 
bands  between  the  remaining  muscular  fibres. 

As  a  local  condition,  atrophy  is  most  fre- 
quently seen  in  muscles  in  the  neighbourhood 
of  a  diseased  joint,  or  in  a  paralysed  limb. 
In  these  cases  the  atrophy  is  usually  com- 
bined with  more  or  less  interstitial  deposit 
of  fat  between  the  ultimate  fibres,  constitut- 
ing fatty  growth  on  or  infiltration  of  muscle. 
Occasionally  the  amount  of  fat  is  so  great  as 
to  cause  an  actual  increase  in  bulk  of  the 
muscle,  so  that  it  appears  hypertrophied. 
The  atrophic  and  other  changes  arising  in 
paralysed  muscles  are  considered  in  then- 
appropriate  articles.  Fatty  infiltration  of 
muscles  may  also  arise  as  a  primary  condi- 
tion, when  there  is  an  excess  of  fat  in  the 
blood,  and  atrophy  of  the  muscular  substance 
residts  from  it. 

(b)  Fatty  degeneration. — Here  the  fat  is 
deposited,  not  between  the  ultimate  fibres,  as 
in  fatty  infiltration  of  muscle,  but  in  their 
interior.  Rows  of  minute  granules  appear 
in  the  longitudinal  strise,  and  gradually 
increase  until  the  whole  breadth  of  the  fibre 
is  occupied  by  them,  and  nothing  is  left  but 
the  sarcoleinma.  When  the  degeneration 
reaches  this  extent,  it  is  of  course  irrecover- 
able. Muscles  affected  by  this  change  be- 
come very  soft  and  friable.  This  degenera- 
tion is  met  with  much  oftener  in  the  heart 
than  in  voluntary  muscles.  It  is  sometimes 
associated  with  atrophy  of  the  fibres  in  the 
muscles  of  limbs  attacked  by  certain  forms 
of  paralysis.  It  is  met  with  also  in  fever 
and  phosphorus-poisoning,  granular  degene- 
ration being  the  first  stage.  See  Fatty  DE- 
GENERATION. 

(c)  Granular  degeneration.— Granular  de- 
n. 


generation  of  muscles  occurs  in  fevers  and 
acute  diseases.  The  ultimate  fibres  become 
swollen  and  opaque,  being  filled  with  fine 
granules.  These  clear  up  on  the  addition  of 
acetic  acid ;  this  test  distinguishing  granular 
from  fatty  degeneration.  The  muscles  which 
are  affected  by  it  are  soft  and  friable  and 
easily  rupture.  The  fibres  no  doubt  ulti- 
mately recover  their  natural  appearances ; 
but  if  the  disease  be  severe  and  long-con- 
tinued, granular  degeneration  advances  to 
fatty  degeneration,  as  is  seen  in  cases  of  phos- 
phorus-poisoning. 

(d)  Waxy  degeneration  ;  Vitreous  degene- 
ration; Myositis  typhosa. — This  degenera- 
tion was  first  described  by  Zenker.  The 
affected  fibres  swell  and  lose  then*  striation  ; 
and  become  of  a  homogeneous,  translucent 
aspect.  After  a  time  transverse  fractures 
appear  in  each  fibre,  dividing  it  into  a  series 
of  short  cylinders.  The  nuclei  of  the  sarco- 
lemnia  also  multiply.  The  change  does 
not  attack  all  the  muscular  fibres  of  a 
part  uniformly ;  for  healthy  and  degenerated 
fibres  are  seen  side  by  side.  It  is  observed 
chiefly  in  typhoid  fever,  cholera,  and  other 
acute  febrile  diseases,  being  often  associated 
with  the  granular  degeneration.  It  is  usually 
found  in  the  adductor  muscles  of  the  thigh, 
the  abdominal  and  pectoral  muscles,  and  the 
diaphragm ;  appearing  in  patches  of  one  or 
more  square  inches,  pale  and  glassy ;  gradu- 
ally becoming  softened  and  pulpy.  It  is  now 
considered  to  be  a  condition  of  coagulative 
necrosis  of  the  muscle. 

(e)  Fibroid  degeneration. — Fibroid  degene- 
ration of  muscle  has  already  been  referred  to 
as  a  result  of  myositis.  Chronic  or  repeated 
inflammation,  of  a  rheumatic  or  syphilitic 
character,  leads  to  the  formation  of  fibrous 
tissue  in  muscle,  and  the  muscle  becomes  of 
a  tough,  whitish  character. 

(f)  Ossification. — Ossification  of  muscle  is 
a  rare  result  of  chronic  inflammation  or  irri- 
tation. It  is  observed  to  occur  in  muscles 
which  are  subject  to  pressure,  as  the  deltoid 
in  soldiers,  and  the  adductors  of  the  thighs 
in  riders.  In  a  few  cases  ossification  of  a 
considerable  number  of  the  muscles  has 
taken  place. 

8.  Tumours  Besides    the  syphilitic, 

fibrous,  and  gummatous  tumours  already 
referred  to,  muscle  is  subject  to  growths  of 
a  sarcomatous  and  cancerous  nature.  Fatty, 
cartilaginous,  vascular,  and  other  tumours 
are  also  met  with  in  this  tissue,  but  rarely. 

9.  Parasitic  Affections.  —  The  chief 
disease  of  muscles  belonging  to  this  group  is 
that  duo  to  the  presence  of  trichince  (see 
Entozoa).  The  Cysticercus  cellulosce  is 
also  sometimes  found  in  muscles.  See  also 
Pelodera.  Alexander  Davidson. 

MUSCULAR  ATROPHY,  PRO- 
GRESSIVE.— Sec  Progressive  Muscular 
Atrophy. 
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MUSCULAB  DYSTROPHY,  PRO- 
GRESSIVE.— See  Progressive  Muscular 
Dystrophy. 

MUSCULAR  HYPERTROPHY.— 

An  increase  in  '  muscular  tissue,  affecting 
either  the  voluntary  muscles,  or  the  muscular 
tissue  of  special  organs,  such  as  the  heart, 
the  intestine,  or  the  bladder.  True  muscular 
hypertrophy  must  not  be  confounded  with 
an  increase  in  the  volume  of  muscular 
structures  from  hyperplasia  of  the  con- 
nective-tissue elements.  See  Hypertrophy  ; 
and  Progressive  Muscular  Dystrophy. 

MUSCULAR    RHEUMATISM.— A 

form  of  rheumatism  affecting  the  muscles. 
See  Rheumatism,  Muscular. 

MUSCULAR  SENSE,  Disorders  of. 

By  the  term  '  muscular  sense  '  is  meant  the 
sensation  by  which  we  are  aware  of  the 
degree  of  force  exerted  by  contracting  mus- 
cles. By  it  we  become  conscious  of  the 
resistance  to  contraction,  that  is,  the  tension 
of  the  fibres,  rather  than  of  the  contraction 
itself.  This  sense  must  be  distinguished  from 
the  '  common  sensibility '  which  muscles  pos- 
sess, and  by  which  we  feel — (1)  pain  on  firm 
pressure ;  and  (2)  pain  on  tetanic  contraction, 
whether  spontaneous  ('  cramp '),  or  excited 
by  faradisation,  independently  of  the  excita- 
tion of  cutaneous  nerves,  as  when  the  skin  is 
insensitive.  It  must  also  be  distinguished 
from  (3)  the  sense  of  muscular  fatigue.  The 
muscular  sense  proper  has  been  referred  to  a 
sensation  in  the  joints,  skin,  and  other  parts, 
or  of  the  position  of  the  limb,  but  it  may  be 
unimpaired  when  this  latter  sensation  is  lost 
(see  Kma:sTHESis).  But  the  term  is  often 
applied  to  the  sense  of  posture.  Probably 
this,  and  the  discrimination  of  weights,  are 
merely  varieties  of  the  manifestation  of  this 
sense.  It  has  been  thought  to  be  merely 
the  consciousness  of  the  degree  of  the  out- 
going motor-impulse,  but  it  may  be  lost 
when  motor-power  is  normal,  as  in  some 
cases  under  the  observation  of  the  writer, 
in  which  the  muscular  sense  was  suddenly 
lost  in  one  arm,  although  the  power  was  un- 
impaired. A  poker  did  not  seem  heavier  than 
a  feather.  The  sensibility  probably  depends 
upon  afferent  fibres,  which  have  been  found 
by  Tschirjewto  terminate  between  the  fibrillffi. 
They  seem  to  be  stimulated  both  by  lateral 
pressure  and  longitudinal  extension.  They 
apparently  course  with  the  motor  fibres  in 
the  mixed  nerves,  but  pass  to  the  spinal 
cord  in  the  posterior  roots.  From  the  fact 
that  the  common  and  special  sensibility  of 
muscles  may  be  lost  in  different  degrees,  it 
has  been  conjectured  that  in  the  cord  the 
paths  are  not  quite  the  same.  The  impulses 
thus  generated  may  act  first  on  the  spinal 
cord,  then  on  the  cerebellum,  and  thence  on 
the  motor  cortex. 

Hyperesthesia. — Increase  of  the  com- 


MUSCULAR  SENSE 

mon  sensibility  of  muscles  is  not  unusual 
{e.g.  after  cramp),  but  very  little  is  known  of 
that  of  the  muscular  sense.  The  sensation  of 
restlessness,  impelling  movement,  has  been 
attributed  to  it,  but  without  sufficient  reason. 

Anaesthesia. — Diminution  of  common 
sensation  in  muscles  is  frequent,  with  or 
without  loss  of  voluntary  power.  Diminu- 
tion of  the  special  sensibility,  muscular  ances- 
thesia,  or  muscular  analgesia,  is  occasionally 
observed,  commonly  in  consequence  of  central 
disease,  especially  of  the  spinal  cord,  and  is 
usually  associated  with  a  diminution  of  other 
forms  of  sensibility.  Loss  of  muscular  sense, 
however,  may  be  present  when  cutaneous 
sensibility  is  unimpaired.  The  diseases  in 
which  muscular  anaesthesia  is  commonly  ob- 
served are  locomotor  ataxy  and  hysteria.  In 
the  former  it  is  probably  the  cause  of  the 
ataxy ;  it  bears  no  necessary  relation  to  the 
change  in  cutaneous  sensibility. 

Symptoms. — In  muscular  anaesthesia  the 
patient  is  unaware  of  the  degree  of  force 
exerted  by  the  contracting  muscles,  and  is 
dependent  for  his  knowledge  of  the  position 
of  his  limb,  and  of  its  movements,  mainly 
upon  cutaneous  impressions.  Ignorance  of 
the  degree  of  contraction  interferes  with  mus- 
cular coordination,  by  rendering  this  depen- 
dent on  cutaneous  and  ocular  perceptions. 
When  these  are  perfect,  the  amount  of  inco- 
ordination may  be  slight.  The  condition  of 
the  muscular  sense  is  ascertained  by  observ- 
ing the  accuracy  of  movement  with  and 
without  closure  of  the  eyes,  and  especially  by 
ascertaining  the  sensitiveness  to  movement 
against  resistance  so  applied  as  to  affect  the 
cutaneous  nerves  as  little  as  possible.  The 
best  method  for  this  purpose  is  to  suspend  a 
weight,  in  a  bag  or  cloth,  to  the  limb,  and 
observe  (a)  the  minimum  which  can  be  recog- 
nised ;  and  (6)  the  least  increase  in  a  greater 
weight  which  can  be  distinctly  perceived. 
The  sensibility  of  the  two  limbs  may  be  con- 
veniently compared.  In  each  of  these  points 
the  muscular  sense  may  present  a  deviation 
from  the  normal,  and  the  change  in  the  two 
is  not  always  proportioned.  The  minimum 
recognisable,  and  the  mmimum  difference 
recognisable,  vary  in  different  parts.  The 
latter  amounts  in  the  case  of  the  arm  in 
health  to  a  difference  of  j5th  in  a  weight  of 
three  or  four  pounds.  Balls  of  similar  size 
and  appearance,  but  of  different  weights,  have 
been  employed  for  the  same  purpose. 

Teeatment. — Muscular  anaesthesia  usually 
occurs  as  part  of  a  wider  affection,  as  in 
hysteria  and  ataxy,  and  rarely  requires  special 
treatment.  Sudden  local  loss  of  muscular 
sense  commonly  depends  on  an  acute,  local- 
ised change  in  the  cord,  and  requires  rest  and 
counter-irritation.  A  case  under  the  writer's 
care,  involving  the  arm,  was  rapidly  benefited 
by  this  treatment.  Faradisation  of  the 
muscles  may  be  useful  in  some  cases. 

W  R.  Gowers. 
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MUSCULAR  SPASM. — See  Spasm. 

MUSCULAR  TIC. — A  synonym  for 
facial  spasm.    See  Facial  Spasm. 

MUSCULAJt  TREMORS. — See  Tre- 
mor. 

MUSHROOMS,    Poisoning    by.  — 

Syxon.  :  Ft.  Empoisonnement  par  les  Cham- 
pignons ;  Ger.  Pilzvergiftung. 

Poisoning  by  mushrooms  is  a  not  very 
common  occurrence.  Great  discrepancy  of 
opinion  has  existed  as  to  the  poisonous  or 
harmless  nature  of  some  species  of  fungi. 
We  are  now,  however,  increasing  our  hitherto 
limited  knowledge  of  the  various  species  and 
varieties  of  mushrooms ;  and  the  compara- 
tively recent  researches  of  Schmiedeberg, 
Koppe,  and  others,  have  thrown  great  light 
upon  the  active  principle  of  at  least  one 
mushroom — the  fly-fungus.  The  varied  toxic 
symptoms  produced  by  the  ingestion  of  mush- 
rooms become  more  easily  explicable  when 
we  bear  in  mind  that  only  a  few  fungi  are 
apparently  poisonous  under  all  conditions. 
They  are  Amanita  muscaria,  the  fly-fungus, 
which  grows  not  very  plentifully  in  this 
country;  Bussula  Integra  seu  emetica  (Aga- 
ricus  integer  seu  emeticus),  also  not  very 
common;  Boletus  lurid/us  (B.  perniciosus, 
B.  bovinus) ;  and  Amanita  phalloides  (A. 
bullosa,  A.  venenosa,  A.  viridis),  to  which 
belong  the  varieties  termed  Agaricus  citri- 
nus  and  Agaricus  virescens.  Other  fungi 
are  poisonous  only  under  special  conditions, 
among  which  may  be  named  idiosyncrasy, 
and  the  susceptibility  of  young  children  to 
the  toxic  effects  of  mushrooms.  The  de- 
licious edible  morel  even  has  been  known 
to  produce  fatal  results.  It  must  not  be  for- 
gotten that  gastro-intestinal  catarrh  of  a 
severe  character  may  result  from  the  in- 
gestion of  a  large  quantity  of  ill-cooked  indi- 
gestible fungus-tissue  ;  that  the  highly  nitro- 
genous tissue  of  fungi  is  peculiarly  prone  to 
rapid  decomposition;  and  that  fungi  as  a 
class  absorb  excretory  animal  matters,  per- 
haps unchanged.  These  circumstances  may 
serve  to  explain  some  of  the  apparent  ano- 
malies connected  with  mushroom-poisoning. 
Some  kinds  of  poisonous  mushrooms  have 
their  active  principle  either  dissipated  or 
destroyed  by  the  prolonged  heat  employed  in 
thorough  cooking. 

Anatomical  Characters.  —  Evidence  of 
gastro-intestinal  catarrh,  more  prominent  in 
the  stomach  than  in  the  intestines ;  signs  of 
cardiac  paralysis,  or  of  asphyxia ;  occasionally 
fatty  degeneration  of  the  liver  and  other 
viscera;  and  minute  sub-serous  extravasa- 
tions of  blood,  have  all  been  noted  after  death 
from  mushroom-poisoning. 

Symptoms.— The  symptoms  of  mushroom- 
poisoning  are  of  a  twofold  character  :  gastro- 
intestinal irritation,  and  a  so-called  narcosis. 
After  a  meal  of  poisonous  mushrooms  has  been 


taken,  colic  sets  in,  followed  by  nausea  and 
repeated  vomiting ;  and  diarrhoea  eventually 
supervenes.  The  onset  of  symptoms  does 
not  as  a  rule  manifest  itself  till  after  the 
lapse  of  some  hours,  six  or  eight  or  more, 
from  partaking  of  the  fungi.  But  this  period 
is  liable  to  great  variation,  and  may  be  much 
shorter.  Fragments  of  the  fungi  may  be  re- 
cognised in  the  faeces ;  and,  indeed,  were  it 
not  for  this,  and  the  history  of  the  case,  a 
diagnosis  from  violent  ordinary  gastro-in- 
testinal catarrh  would  often  be  impossible. 
In  severe  and  fatal  cases  the  stools  of  the 

I  patient  may  become  rice-watery  in  character ; 
the  patient  becomes  algid,  collapsed,  and  eya- 
nosed,  with  muscular  contractions;  and  in 
children  convulsions  are  not  rarely  met  with. 
The  sufferer  eventually  becomes  somnolent, 

!  and  falls  into  a  state  of  sopor;  but  this  is 
perhaps  not  due  to  a  true  narcosis,  but  to  the 
drain  of  fluid  from  the  system,  and  carbonic 

!  acid  poisoning. 

When  the  Amanita  muscaria  has  been 
taken,  cerebral  symptoms  are  more  pro- 
minent. The  patient  appears  to  be  in  a  state 

,  of  inebriation  ;  and  there  frequently  appears 

j  to  be  a  tendency  to  dash  the  head  against  a 
wall  or  other  solid  object.  These  symptoms 
are,  however,  not  exclusively  met  with  in 

i  muscarine  poisoning,  but  may  be  observed 
when  other  fungi  have  been  eaten. 

Diagnosis. — The  history  of  the  case,  and 
the  detection  of  particles  of  the  fungi  in  the 
faeces,  are  usually  sufficient;  but  in  the  ab- 
sence of  these  a  diagnosis  from  natural  dis- 
ease is  perhaps  impossible.  It  has  been  pro- 
posed to  test  for  the  presence  of  muscarine, 
the  active  alkaloid  of  the  fly-fungus,  .  by 
applying  a  drop  of  the  concentrated  or  un- 
concentrated  urine  to  the  heart  of  a  frog. 
Muscarine  causes  the  heart  of  the  animal  to 
stop  in  the  state  of  diastole. 

Prognosis. — The  patient  cannot  be  con- 
sidered safe  for  at  least  three  days,  unless 
the  more  prominent  symptoms  have  been 
markedly  alleviated.  Death  may  occur  at 
any  period  between  six  and  seventy-two 
hours.    Recovery  is  frequent. 

Treatment. — In  poisoning  by  mushrooms 
emetics  should  be  promptly  administered,  to 
evacuate  the  stomach,  and  those  which  are 
not  of  a  depressing  nature  should  be  selected. 
The  stomach-pump  is  perhaps  of  little  service, 
seeing  how  persistently  the  particles  of  fungi 
adhere  to  the  walls  of  the  gastro-intestinal 
canal.  Oleaginous  purgatives,  as,  for  example, 
a  spoonful  of  castor  oil  in  olive  oil,  may  be  ad- 
vantageously aclministered.  Fortunately  the 
action  of  muscarine,  which  Schmiedeberg  and 
Koppe  have  isolated  as  the  active  alkaloid  of 
Amanita  muscaria,  and  winch  is  probably 
identical  with  bulbosine,  stated  by  Letellier  and 
Spencux  to  be  the  active  principle  of  Amanita 

phalloides,  is  pretty  well  known.  Amanitine, 
an  alkaloid,  is  said  to  be  an  active  principle 
in  certain  fungi,  and  is  perhaps  closely  allied 
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to  muscarine.  Atropine  appears  to  be  a  di- 
rect antidote  to  muscarine ;  and  digitalis  ap- 
pears to  be  so  in  a  lesser  degree.  Atropine 
should  therefore  be  given  in  small  doses  in 
cases  of  poisoning  by  Amanita  muscaria; 
and  failing  this  some  preparation  of  digitalis. 
Should  atropine  be  administered,  it  would  be 
well  to  avoid  the  use  of  opium  ;  but  if  atro- 
pine be  not  administered,  the  exhaustive 
diarrhoea  may  have  to  be  combated  by  the 
use  of  opiates  combined  with  astringents. 

Thomas  Stevenson. 

MTISKAU,  in  Silesia,  in  Germany. 

Sulphate  of  iron  waters. 

MYALGIA  (jxvs,  a  muscle ;  and  SXyos, 
pain). — A  name  for  pain  in  a  muscle.  See 
Muscles,  Diseases  of;  and  Rheumatism, 
Muscular. 

MYCETOMA  Qivicqs,  a  mushroom). -A 
synonym  for  fungus-foot  of  India.  See  Fun- 
gus-disease of  India;  and  Actinomycosis. 

MYCOSIS  FUNGOIDES  fcu/^y,  a 
mushroom  or  fungus). — Synon.  :  Granuloma 
Fungoides  (Auspitz) ;  Fibroma  Fungoides 
(Tilbury  Fox)  ;  Lepre  Indigene  (Guerard) ; 
Lymphadenie  Cutanee  (Gillot) ;  and  prob- 
ably Eczema  HypertropJiicum  et  Tubercu- 
latum (Erasmus  Wilson). 

The  name  here  employed  is  that  ultimately 
used  by  Alibert,  who  first  described  the  disease 
in  1814  under  the  title  of  Pian  fungo'ide; 
and  is  descriptive  of  the  tumours  which  are 
present  in  its  later  stages,  irrespective  of  all 
theories  as  to  their  pathology. 

Definition. — A  chronic  disease  of  the  skin, 
characterised  by  a  more  or  less  prolonged 
eczematoid  condition,  followed  by  the  deve- 
lopment of  multiple  fungating  tumours ;  and 
almost  invariably  terminating  fatally. 

The  affection  is  undoubtedly  less  rare  than 
is  usually  supposed ;  at  least  six  cases  have 
been  shown  in  recent  years  at  the  Dermato- 
logical  Society  of  London,  two  of  which  were 
under  the  observation  of  the  writer. 

^Etiology. — Of  the  aetiology  of  mycosis 
fungoides  little  that  is  definite  is  known.  It 
attacks  men  with  much  greater  frequency 
than  women,  and  usually  in  middle  adult 
life — from  forty  to  fifty  years  of  age ;  but 
one  case  is  reported  to  have  begun  at  the 
age  of  five  (Port).  It  is  certainly  neither 
hereditary  nor  contagious. 

Symptoms  and  Course. — The  first  mani- 
festations of  mycosis  fungoides  may  re- 
semble an  erythema,  an  urticaria,  or  the 
earlior  stages  of  an  eczema.  They  usually 
consist  of  well-defined  macules,  or  more  ex- 
tensive erythematous  patches,  of  a  pinkish  or 
bright  red  colour  which  does  not  completely 
disappear  on  pressure.  These  may  remain 
discrete,  or  may  coalesce  so  as  to  cover  large 
areas  of  skin,  and  show  a  marked  predilec- 
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tion  for  development  upon  the  trunk,  scalp, 
and  face,  while  the  upper  •  extremities  are 
more  frequently  and  more  severely  affected 
than  the  lower.  The  lesions  are  in  the  ma- 
jority of  cases  notably  asymmetrical.  Ery- 
sipelatous outbreaks,  with  some  elevation  of 
temperature,  are  prone  to  occur  from  time  to 
time,  and  are  usually  followed  by  temporary 
amelioration  of  all  the  symptoms.  The 
patches,  which  are  at  first  on  a  level  with 
the  surrounding  skin,  soon  become  elevated, 
infiltrated,  dense  to  the  touch,  and  covered 
with  some  fine  desquamation.  They  are  ac- 
companied by  a  variable,  but  generally  con- 
siderable, amount  of  bm-ning,  tingling,  or 
itching,  the  latter  symptom  being  in  excep- 
tional cases  excruciating ;  papules  and  vesi- 
cles may  form  upon  the  patches  either  spon- 
taneously or  as  the  result  of  scratching  or 
rubbing.  It  is  almost  pathognomonic  of  the 
disease  that  all  these  manifestations  appear 
and  disappear  spontaneously  with  remark- 
able rapidity,  leaving  previously  affected  skin 
apparently  healthy,  or  at  most  only  slightly 
atrophic,  scaly,  or  pigmented. 

Although  partial  recovery  may  thus  be 
said  to  occur,  and  complete  recovery  some- 
times seems  imminent,  the  disease  invariably 
progresses  to  its  second  stage,  which  is  cha- 
racterised by  the  deeper  infiltration  of  the 
derma,  and  the  gradually  increasing  promin- 
ence of  the  patches,  to  constitute  the  plagues 
lichenoides  of  Bazin.  They  are  irregular  in 
outline,  sharply  demarcated,  bossy  on  the 
surface,  of  a  deep  purplish  or  brownish-red 
colour,  and  may  either  be  covered  with  thick 
scales  like  a  psoriasis,  or  may  ooze  and  scab 
like  an  eczema.  These  lesions  present  the 
same  peculiarity  as  to  rapid  disappearance 
as  those  of  the  first  stage.  Another  phe- 
nomenon noted  in  a  few  of  the  recorded 
cases — which  constituted  a  marked  feature 
in  the  two  cases  observed  by  the  writer — 
consists  in  the  frequent  appearance  of  deeply 
seated  lumps  indistinguishable  from  boils, 
most  of  which  disappear  without  treatment ; 
some,  however,  rupture  and  discharge  their 
pus,  but  never  a  necrotic  '  core  '  comparable 
to  that  of  a  true  boil.  They  maj',  or  may 
not,  leave  disfiguring  scars.  When  the  scalp 
is  involved  the  hair  usually  falls  rapidly. 
The  nails  often  become  yellow,  brittle,  and 
deformed. 

After  a  variable  period  of  time  the  third 
stage  of  the  disease  is  attained.  It  is  cha- 
racterised by  the  development  of  peculiar, 
generally  multiple  tumours  upon  skin  which 
is  either  erythematous  or  infiltrated;  occa- 
sionally, however,  they  spring  up  from  appa- 
rently healthy  skin.  The  tumours  vary 
greatly  in  size,  those  on  the  hands  being 
often  not  bigger  than  a  bean  and  '  let  into ' 
the  skin,  while  on  the  trunk  they  may  bo 
the  size  of  an  orange,  or  even  larger.  When 
situated  in  considerable  numbers  upon  the 
face  they  give  a  leonine  expression  very 
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similar  to  that  seen  in  leprosy.  The  tumours 
are  sessile,  sharply  defined,  firm,  generally  of 
a  peculiar  deep  red  colour,  but  sometimes 
pale  pink  or  yellowish;  they  are  usually 
lobidated,  and  have  not  inaptly  been  likened 
to  tomatoes;  the  epidermis  over  them  is 
intact,  but  stretched,  tense,  and  glistening. 
The  amount  of  pain  attending  them  is  vari- 
able, but  usually  they  are  tender  to  mani- 
pulation. Occasionally  tumours  appear  in 
the  mouth  or  fauces.  In  some  of  the  re- 
ported cases  early  and  conspicuous  involve- 
ment of  lymphatic  glands  has  been  noted,  as 
well  as  leucocythsemia  and  enlargement  of 
the  spleen,  but  these  appear  to  the  writer  to 
be  examples  of  a  separate  disorder — a  form 
of  lymphadenoma — which  it  is  of  importance 
to  differentiate  from  mycosis  fungoides.  The 
same  may  be  said  of  the  form  described  by 
Tidal  as  Mycosis  a  tumeurs  d'emblee,  in 
which  there  is  no  eczematoid,  pre-mycosic 
stage,  but  the  growths,  which  are  usually 
localised,  constitute  the  first  and  only  mani- 
festation of  the  disease.  Such  cases  are 
probably  examples  of  a  form  of  true  sarcoma 
of  the  skin  (Perrin,  Hallopeau). 

When  once  developed  the  tumours  may 
remain  unaltered  for  an  indefinite  period. 
More  frequently,  however,  a  large  number 
of  them  spontaneously  disappear,  leaving  the 
skin  either  hardened,  shrunken,  pigmented, 
and  desquamating,  or  else  apparently  healthy. 
Fresh  erythematous  and  eczematoid  patches 
nevertheless  make  their  appearance,  and  fresh 
tumours,  either  singly  or  in  crops ;  in  one  case 
(Stelwagon)  as  many  as  six  hundred  were 
finally  present.  Of  these  a  certain  number  ul- 
cerate slowly,  the  epidermis  over  them  being 
destroyed ;  and  hideous  fungating  ulcers  are 
thu3  formed,  from  which  a  thin,  ichorous, 
intensely  foetid  fluid  is  discharged.  At  this 
stage  itching  and  smarting  usually  cease,  and 
the  tumours  become  painless.  But  now  for 
the  first  time — and  the  point  is  one  of  the 
most  curious  and  characteristic  features  of 
the  affection — the  general  health  begins  to 
suffer.  Although  many  of  the  deep  ulcera- 
tions may  cicatrise,  a  profound  marasmus  is 
gradually  established,  the  patient  being  usu- 
ally ultimately  carried  off  by  diarrhcea  or 
pulmonary  complications. 

Duration. — The  duration  of  mycosis  fun- 
goides varies  from  a  few  months  to  twenty 
years  or  more  (Besnier) ;  on  the  average  it  is 
from  five  to  six  years.  In  one  of  the  cases 
observed  by  the  writer,  apparent  completo  re- 
covery took  place  under  treatment,  and  per-  ; 
sisted  for  more  than  six  months,  when  a 
relapse  occurred,  during  which  the  patient,  j 
who  was  very  alcoholic,  contracted  acute 
pneumonia,  of  which  he  died.  It  is  note- 
worthy that  growths  in  internal  organs  have 
only  been  observed  three  times  (Dnhring, 
Galliard,  Pye-Smith),  and  in  each  instance 
the  association  appears  to  have  been  a 
coincidence,  as  the  internal  tumours  did 


not  present  the  characters  of  the  external 
ones. 

Anatomical  Characters.  —  The  morbid 
changes  are  strictly  confined  to  the  skin  and 
subcutaneous  tissue.  In  the  earlier  erythe- 
matous stages,  microscopical  examination  re- 
veals turgescence  of  the  capillaries,  with  dia- 
pedesis  of  red  corpuscles,  and  considerable 
round-cell  infiltration  in  spots  in  the  upper 
layers  of  the  corium.  Mitoses  are  present 
in  great  abundance  (Philippson).  The  rete 
Malpighii  and  epidermis  are  normal.  The 
tumours  are  entirely  composed  of  lymphoid 
cells,  closely  resembling  those  of  round-celled 
sarcoma  at  first  sight ;  but  on  closer  inspec- 
tion they  are  found  to  be  in  the  meshes  of 
a  fine  embryonic  connective-tissue  stroma. 
The  cells  are  round  or  oval,  almost  uniform 
in  size  and  shape,  being  about  as  large  as  a 
white  blood-corpuscle ;  their  nuclei  are  large 
and  often  multiple,  la  the  earlier  stages, 
and  at  the  margin  of  the  tumours,  the  granu- 
lation-cells are  most  abundant  round  the 
capillaries,  the  line  of  demarcation  between 
healthy  and  diseased  tissue  being  very  ill- 
defined.  In  the  centre  of  the  tumours  very 
few  capillaries  are  present,  and  areas  of  cheesy 
degeneration  exist  here  and  there. 

Pathology. — Divergent  views  are  held  as 
to  the  pathological  group  to  which  the  tumours 
in  mycosis  fungoides  belong.  It  will  suffice 
here  to  state  that  Cornil  and  Ranvier  regard 
them  as  lympliadenomata,  and  are  followed 
by  many  of  the  French  school;  while  Kaposi, 
Funk,  and  many  German  authorities,  main- 
tain that  they  are  nothing  else  than  sarco- 
mata. Most  recent  observers,  however, 
considering  not  only  their  microscopical  cha- 
racters, but  also  their  clinical  peculiarities, 
follow  Auspitz  in  relegating  them  to  the 
group  of  infective  granulomata,  the  other 
members  of  which  are  tubercvdosis,  leprosy, 
rhinoscleroma,  actinomycosis,  glanders,  and 
syphilis,  all  of  which,  except  the  last,  would 
appear  to  have  been  shown  to  be  due  to  the 
irritative  presence  of  specific  micro-organ- 
isms. Although  many  researches  have  been 
carried  out  by  different  investigators,  only  the 
most  contradictory  conclusions  have  hitherto 
been  arrived  at.  Quite  recently,  however, 
Stelwagon  and  Hatch  have  demonstrated  the 
existence  in  the  tumours  and  in  the  capilla- 
ries surrounding  them  of  micrococci  aver- 
aging *75  fi  in  diameter,  of  which  pure  cul- 
tures were  obtained  after  repeated  inocula- 
tions on  the  usual  cultivating  media.  These 
micrococci  did  not  liquefy  gelatine,  clearly 
showing  that  they  are  not  pyogenic  staphylo- 
cocci, which  they  resemble  in  their  mor- 
phology ;  but  all  attempts  to  reproduce  the 
disease  by  inoculation  in  animals  proved 
unsuccessful. 

Diagnosis. — In  the  later  stages  of  mycosis 
fungoides  no  difficulty  presents  itself  as  re- 
gards diagnosis ;  but  in  the  earliest  stage  it 
may  be  impossible  to  differentiate  the  disease 
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from  urticaria,  erythema  multiforme,  or 
eyen_  pityriasis  rubra.  Its  persistence  and 
ulterior  developments  soon,  however,  settle 
the  point.  In  the  eczematoid  phase  the 
localisation  of  the  patches,  their  asymmetry, 
the  amount  of  infiltration  and  sharp  delimi- 
tation, the  scantiness  of  discharge,  and  their 
spontaneous  appearance  and  disappearance, 
generally  serve  to  distinguish  the  condition 
from  any  recognised  type  of  eczema.  The 
absence  of  anaesthesia,  of  leucoderma,  of  bull© 
and  atrophic  nerve-changes,  the  characters 
of  the  mycosic  tumours,  and  the  history, 
enable  one  to  distinguish  mycosis  fungoides 
from  tubercular  leprosy. 

Framboesia  may,  apparently,  resemble  it 
closely,  but  is  a  disease  of  tropical  climates 
only,  the  tumours  are  always  small,  and 
there  is  no  pre-mycosic  eczematoid  stage. 
The  main  points  of  difference  from  sarcoma 
and  various  forms  of  lymphadenoma  of  the 
skin  have  been  already  briefly  alluded  to. 

Prognosis.— The  prognosis  of  this  disease 
is  necessarily  gloomy,  but  its  rate  of  progress 
varies  widely  in  different  cases.  It  is  only 
when  the  final  ulcerative  and  cachectic  phase 
is  reached  that  the  patient's  condition  be- 
comes a  very  painful  or  utterly  hopeless  one. 

Treatment. — One  case  of  complete  and 
permanent  recovery  is  reported  (Bazin)  after 
am  accidental  attack  of  erysipelas ;  inocula- 
tion with  the  streptococci  of  that  disease,  in 
a  manner  similar  to  that  successfully  carried 
out  in  the  treatment  of  intractable  cases  of 
lupus,  carcinoma,  and  sarcoma  (Fehleisen), 
appears,  therefore,  to  be  a  rational  and  legi- 
timate procedure. 

Arsenic  internally,  in  full  and  steadily  in- 
creased doses,  has  yielded  in  many  cases  de- 
cidedly beneficial  results  in  the  early  stages 
of  mycosis  fungoides — an  observation  which 
the  writer  is  in  a  position  to  confirm  from 
practical  experience.  Its  administration  hypo- 
dermically  is  probably  advantageous,  but  is 
seldom  tolerated.  Mercurials  and  iodides  ap- 
pear to  be  deleterious  rather  than  beneficial. 

Externally,  ointments  containing  pyro- 
gallol  (10  to  15  per  cent.)  seem  particularly 
efficacious  in  the  eczematoid  stage.  "When 
tumours  are  present,  the  injection  of  strong 
carbolic  acid  into  their  base  has  been  sug- 
gested by  Dr.  Eadcliffe  Crocker.  If  ulcera- 
tion of  the  tumours  has  set  in,  the  most 
scrupulous  cleanliness  and  careful  nursing 
are  required.  The  horrible  foetor  is  best 
controlled  by  dusting  with  salol  (one  part  to 
ten  of  subnitrate  of  bismuth),  and  covering 
with  antiseptic  gauze  and  absorbent  wool. 
Washing  with  camphorated  naphthol  has 
been  recommended  by  Brocq,  and  lotions  of 
creolin  or  any  other  antiseptic  are  probably 
useful.  Surgical  ablation  of  the  tumours  has 
been  carried  out  with  success,  and  without 
local  recurrence,  in  a  few  cases  in  which 
thoir  number  was  limited. 

J.  J.  Pringle. 


MYOTATIC 

MYDRIASIS  (^Wlr)._This  word 
was  used  by  Galen  and  other  writers  to 
signify  an  undue  enlargement  of  the  pupil; 
but  by  Aretaeus  (repl  xpoviav  Trad&v,  I.  7)  to 
mean  a  shrinking  or  contraction  of  the  pupil 
Aretseus  employs  the  word  nXarvKopla  (ibid.) 
to  express  dilatation  of  the  pupil.  The  word 
is  now  invariably  used  to  mean  a  preter- 
natural dilatation,  and  sluggishness  or  im- 
mobility of  the  pupil.  It  is  the  opposite  of 
myosis.    See  Pupil,  Disorders  of. 

MYELITIS  (jiveXos,  the  marrow).— In- 
flammation of  the  spinal  cord.  A  term  that 
has  been  much  abused,  and  which  is  still  often 
wrongly  applied  to  many  mere  degenerative 
softenings  of  this  organ.  See  Spinal  Cord, 
Diseases  of. 

MYELOID    1  .    -  ,  „ 
MYELOMA  J  ^veKos' tne  marrow). — A 
form  of  sarcoma,  characterised  by  the  pre- 
sence   of  giant    or    myeloid    cells.  See 
Tumours. 

MYOCARDITIS  (pvS,  a  muscle;  and 
Kapdta,  the  heart).— Inflammation  of  the  walls 
of  the  heart.    See  Heart,  Inflammation  of. 

MYOCLONUS  MULTIPLEX. — See 

Paramyoclonus  Multiplex. 

MYOPIA  (pvQi\^;  from  pva,  I  close  or 
blink;  and  &f,  the  eye).— That  form  of 
ametropia,  or  error  of  refraction,  in  which, 
owing  to  a  high  refractive  index  of  the  di- 
optric media,  or  excessive  convexity  of  the 
refracting  surfaces,  or  abnormal  elongation 
of  the  antero-posterior  axis  of  the  eyeball, 
parallel  rays  of  light  converge  to  a  focus  in 
front  of  the  retina,  and  form  therefore 
circles  of  diffusion  upon  the  retina.  It  is 
the  opposite  of  hypermetropia  (see  Hyper- 
metropic), and  is  sometimes  called  brachy- 
metropia  (fipaXvs,  short ;  pirpov,  a  measure  ; 
and.  a>\(r,  the  eye),  or  hypometropia 
(imoperpos,  below  the  measure).  See  Vision, 
Disorders  of. 

MYOSIS  (pva>,  I  shut). — A  preternatural 
contraction  and  sluggishness  or  immobility 
of  the  pupil.  The  opposite  of  mydriasis. 
See  Pupil,  Disorders  of. 

MYOSITIS  (pvs,  a  muscle).— Inflamma- 
tion of  a  muscle.    See  Muscles,  Diseases  of. 

MYOTATIC  (pvs,  a  muscle  ;  and 
tcitlkos,  extended,  tense). — Tense-muscle  irri- 
tability or  action.  '  Myotatic  irritability ' 
and  '  myotatic  action '  are  terms  introduced 
by  Dr.  Gowers,  and  occasionally  employed 
as  designations  for  the  phenomena  termed 
'  tendon-reflex,'  or  the  conditions  under  which 
they  occur.  The  term  '  myotatic  '  was  pro- 
posed as  involving  no  theory  of  the  nature  of 
these  phenomena,  but  merely  the  unques- 
tionable fact  that  they  can  only  be  elicited 
when  the  muscles  are  in  a  state  of  moderate 
extension,  usually  passive.  See  Spinal  Cord, 
Diseases  of. 
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M YXCBDEMA  (jj-v£a, mucus ;  and  oiS/;/i«, 
a  swelling). 

Definition. — Myxcedenia  is  a  name  given 
by  the  writer  to  a  progressive  disease,  in 
which  the  tissues  of  the  body  are  invaded  by 
jelly-like  mucus-yielding  dropsy,  unaccom- 
panied by  albuminuria  or  other  signs  of 
primary  affection  of  the  kidneys.  The  con- 
dition gives  rise  to  remarkable  changes  in 
physiognomy,  and  is  associated  with  many 
signs  of  nervous  disorder. 

.Etiology. — The  original  article  on  myx- 
cedema  in  this  Dictionary  was  founded  on 
sixteen  cases.  Since  then  more  than  100 
cases  have  been  recorded,  and  have  been 
analysed  by  a  Committee  of  the  Clinical 
Society  of  London.  From  the  report  of  this 
Committee  it  appears  that  the  direct  cause 
of  myxcedema  is  the  destruction,  or  loss  of 
the  function,  of  the  thyroid  gland.  In  the 
cases  reported  the  disease  affected  men  as 
well  as  women,  in  the  proportion  of  fifteen  to 
ninety-four  (about  one  to  six).  Myxcedema 
appears  to  be  identical  with  cachexia  strturm- 
priva  (Kocher)  and  sporadic  cretinism  (Cur- 
ling). The  ultimate  cause  of  the  obsolescence 
of  the  thyroid  gland  does  not  at  present 
appear;  but  it  is  in  a  certain  proportion  of 
cases  preceded  by  enlargement  of  the  gland. 
The  disease  is,  in  a  small  degree,  hereditary. 

Anatomical  Characters. — The  first,  and, 
as  at  present  believed,  the  most  important,  is 
the  change  in  the  structure  of  the  thyroid 
gland.  This  change  appears  to  be  of  one 
kind  in  the  very  large  majority  of  cases.  An 
early  stage  of  small-celled  infiltration  of  the 
walls  of  the  vesicles  is  followed  by  epithelial 
proliferation  in  the  vesicles  themselves.  Later 
on,  the  gland  becomes  converted  into  a  delicate 
fibrous  tissue  in  which  clumps  of  small  round 
cells,  clearly  the  remains  of  the  vesicles,  are 
scattered.  And,  still  later,  the  gland-structure 
is  almost  entirely  replaced  by  fibrous  tissue, 
the  organ  itself  being  greatly  reduced  in  size. 
The  changes  in  the  skin  and  tissues  which 
bring  about  the  striking  physiognomy  of  the 
disease  are  probably  secondary  to  the  affec- 
tion of  the  thyroid.  A  remarkable  overgrowth, 
consisting  in  part  of  hyperplasia,  in  part  of 
retrograde  degeneration  of  connective  tissue, 
is  found  in  several  or  all  parts  of  the  body. 
The  fibrillar  constituent  of  ordinary  connec- 
tive tissue  is  everywhere  increased,  and  its 
elements  unnaturally  defined ;  the  corpus- 
cles are  enlarged  and  multiplied  ;  the  inter- 
stitial cement  enormously  augmented.  In 
normal  tissue  this  latter  element  yields  some 
mucin.  The  skin  in  myxcedema  yields,  in 
some  cases,  many  hundreds  of  times  as  much 
mucin  as  ordinary  or  anasarcous  skin. 

To  such  amplification  and  mucous  infiltra- 
tion the  skin  owes  its  swelling,  its  translu- 
cency,  and  its  defect  of  secretion.  The  same 
sort  of  interstitial  expansion  is  found  in  the 
mucous  membranes,  in  glands  of  all  kinds, 
in  muscles,  and  in  the  central  ganglia  of  the 


nervous  system,  subjecting  the  proper  struc- 
tural elements  of  each  tissue  to  destructive 
pressure.  It  is  most  developed  of  all,  per- 
haps, in  the  outer  coat  of  arteries.  The 
diminution  of  the  thyroid  is  associated  with 
an  almost  complete  annihilation  of  the  proper 
gland- structure  by  this  stuff;  and  the  late 
occurrence  of  albuminuria  marks  the  ad- 
vanced progress  of  its  inroads  on  the  Malpig- 
hian  bodies  and  tubules.  Whether  the  mental 
failure  of  the  last  stage  be  due  to  the  opera- 
tion of  similar  changes  in  the  brain,  is  not  a 
matter  upon  which  a  decision  is  at  present 
possible.  In  some  cases  there  appears  to  be 
a  general  increase  of  neuroglia,  and  a  very- 
considerable  development  of  the  connective 
tissue  around  all  the  vessels.  It  must  be 
observed  that  the  appearances  and  chemical 
changes  just  described  are,  as  indeed  might 
be  expected,  not  uniform.  They  are  present 
in  the  case  of  persons  dying  in  the  full  de- 
velopment of  the  disease ;  but  are  less  marked 
in  a  larger  number  where  the  characters  of 
the  disease  have  been  altered  by  changes 
preceding  death. 

Symptoms.  —  In  myxcedema  the  physio- 
gnomy is  the  first  characteristic.  The  face  is 
swollen  in  every  feature,  so  as  to  suggest  the 
existence  of  renal  disease.  But  while  the 
negative  results  of  a  complete  examination 
dispel  this  idea,  the  distribution  and  quality 
of  the  swelling  are  different  from  what  is 
observed  in  common  dropsy.  The  swollen 
skin  is  singularly  waxy-looking  and  anseniic ; 
and  the  swelling  affects  dependent  and  non- 
dependent  features  equally.  Thus  the  upper 
and  lower  eyelids,  and  the  upper  and  lower 
lips -are  uniformly  enlarged;  the  alse  nasi  are 
thickened  and  broadened  ;  the  ridges  of  ex- 
pression are  blurred  and  coarsened,  or  the 
lines  obliterated.  The  oedema  is  resilient ; 
does  not  pit  on  pressure ;  and  shows,  as  the 
foregoing  statement  indicates,  no  tendency  to 
shift  by  gravitation.  The  cheeks  are  over- 
spread with  a  dull  pink  flush,  abruptly  limited 
towards  the  orbits,  and  standing  in  vivid 
contrast  with  the  aneemic  skin  around. 

The  conditions  observed  in  the  face  prevail 
throughout  the  body.  The  skin  is  everywhere 
thickened,  translucent,  dry,  and  rough  to  the 
touch;  perspiration  being  infrequent  or  ab- 
sent. The  hairs  begin  early  to  fall  out,  and 
are  ragged  and  broken.  Similarly  the  teeth 
decay,  or  without  decay  become  loosened  and 
have  to  be  removed,  or  fall  out.  The  hands, 
in  particidar,  lose  all  shapeliness  and  expres- 
sion, and  received  from  the  late  Sir  William 
Gull  the  appropriate  epithet,  1  spade-like.' 
All  visible  and  tangible  mucous  membrane 
is  similarly  amplified.  Late  in  the  disease 
ordinary  anasarca  is  often  added  to  the  mu- 
coid oedema.  A  noteworthy  phenomenon  is 
I  the  occurrence  of  tumefaction,  with  marked 
I  resilience  of  tho  skin,  in  the  lower  triangle  of 
the  neck,  above  the  clavicle.  A  similar  turne- 
i  faction  is  met  with  also  in  sporadic  cretinism. 
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An  affection  of  the  nervous  system  as  well 
marked  as  that  of  the  skin,  belongs  to  inyx- 
cedema.  In  the  earlier  stages  an  ever-increas- 
ing hebetude  involves  sensation,  voluntary 
movement,  and  intellect ;  in  the  later  stages 
aberration  of  mind  often  supervenes.  The 
face  wears  a  fixed,  heavy,  and  withal  most 
sad  expression;   the  speech   is   slow  and 
laboured,  though  not  slurred  or  slovenly; 
the  voice  monotonous,  like  that  of  an  auto- 
maton, and  leathery  in  tone.    Sensation  is 
slow,  yet  finally  sure.    The  movements  of 
the  limbs  are  slow  and  languid ;  the  mainte- 
nance of  fixed  attitudes  requires  much  effort ; 
and  sudden  falls  are  not  infrequent.    It  ap- 
pears as  if  the  muscles  were  toneless  and  ex- 
cessively relaxed  during  rest,  so  that  a  con- 
siderable initial  contraction  is  necessary  before 
they  bear  on  their  attachments  ;  and  as  if  the 
muscular  sense  were  also  torpid.    The  result 
is  that  while  there  is  neither  jerking  nor 
tremor  of  the  legs  in  walking,  the  balance 
of  the  body  is  painfully  maintained,  as  the 
weight  is  thrown  on  each  leg  in  succession ; 
and  a  quiver  often  runs  through  the  body  at 
the  moment  of  raising  one  foot  from  the 
ground  and  balancing  the  body  on  the  other. 
This  tardiness  of  coordination  is  altogether 
different  from  the  vague  staggerings  and 
jerks   of  locomotor  ataxy,  and  from  the 
rhythmical  tremors  of  disseminated  sclerosis. 
It  must  be  remembered  that  there  is  no 
real  loss  of  muscular  power,  no  wasting  of 
muscles,  and  no  loss  of  sensation.    Laxity  of 
muscles  at  rest  gives  rise  to  drooping  of  the 
head  on  the  chest  in  some  cases ;  in  others 
it  has  led  to  fracture  of  the  patella,  by 
allowing,  first,  a  yielding  of  the  extensors 
of  the  leg,  followed  by  a  delayed  and  vigor- 
ous  contraction  to   avert  the  impending 
fall. 

In  the  operations  of  the  intellect,  thought 
and  volition  are  again  slow.    All  the  patients 
observed  have  complained  of  being  unable 
to  perform  any  of  the  daily  actions  of  life 
with  their  natural  expedition.  Yet  whatever 
they  actually  do  is  well  done,  and  they  are 
acutely  conscious  of  their  shortcoming  in 
activity.    In  conversation  ideas  come  delibe- 
rately, and  are  tardily  expressed.    To  write 
a  letter  occupies  an  hour  where  it  would 
before  have  taken  ten  minutes.    Yet  the 
language  is  correct,  and  the  caligraphy  un- 
changed.   There  is,  in  fact,  an  unwieldy 
state  of  mind  as  of  body.    The  difficulty  of 
collecting  thoughts  gives  an  early  impression 
of  loss  of  memory.    This,  in  fact,  occurs  late 
in  the  disease,  when  other  aberrations  are 
developed.     In  a  few  cases  paroxysms  of 
maniacal  delirium  have  occurred,  mostly  in 
the  advanced  stage  of  the  disease.  But 
in  one  case  such  an  attack  came  on  as  early 
as  fourteen  months  after  the  first  appearance 
of  tho  general   symptoms.     This  patient 
afterwards  completely  regained  a  sane  state 
of  mind.    Signs  of  bulbar  disease  have  been 


recorded  in  a  small  number  of  cases,  eniina 
in  fatal  result.  6 
Two  affections  of  the  special  senses 
apparently  related  with  changes  of  the 
periphery  are  often  noticed— one  a  persistent 
unpleasant  taste,  sometimes  of  bitterness, 
sometimes  of  sweetness,  &c.  ;  the  other  a 
persistent  unpleasant  smell.  Otherwise  the 
special  senses  show  no  defect  save  tardiness. 

The  heat  of  the  body  is  almost  always 
lower  than  normal,  ranging  between  98°  and 
94    F.,  or  even  less.     Most  patients  com- 
plain of  constant  chilliness,  without  appear- 
ing to  estimate  at  all  readily  changes  of 
external  temperature.    The  viscera  give  no 
signs  of  organic  affection  in  the  beginning  of 
the  disease.    The  urine  is  usually  increased 
in  quantity  ;  lowered  in  specific  gravity  ; 
and  contains  no  albumen,  sugar,  or  casts. 
The  uterine  functions  go  on  as  in  health.  As 
the  affection  advances  various  indications  of 
damage  to  viscera  are  declared,  and  the  urine 
is  generally  albuminous  in  the  last  stage. 
We  may  note  here  that  a  decided  tendency 
to  hemorrhages  has  been  found  to  prevail, 
and  is  not  an  imimportant  character  of  the 
disease.    The  extraction  of  a  tooth  is  often 
followed  by  prolonged  irrepressible  bleeding 
from  the  socket  and  gums.    In  further  ad- 
vance, together  with  all  the  indications  of 
great  general  debility,  the  mind  often  becomes 
unhinged.    Lethargic  good  temper  is  ex- 
changed for  moroseness,  fretfulness,  suspicion, 
irritability  ;  delusions  or  hallucinations  often 
follow;  and  there  is  a  speedy  lapse  into  coma. 
Death  comes  either  by  coma,  or  asphyxia,  or 
with  the  signs  of  uraenric  poisoning,  or  by 
inanition,  unless  by  intercurrent  disease. 

Prognosis.— The  progress  of  the  disease 
appears  to  be  far  from  uniform.  The  first 
cases  observed,  naturally  very  marked  cases, 
went  on  steadily  from  bad  to  worse  without 
fluctuations.  But  a  wider  observation  shows 
that  there  may  be  many  alterations  in  the 
symptoms,  that  the  swelling  of  the  skin  and 
the  nervous  disorder  may  vary  considerably 
from  time  to  time,  so  that  occasionally  the 
disease  may  seem  to  disappear.  But  in  the 
main  the  ultimate  prognosis  is  not  favourable. 
The  disease  has  now  been  known  to  last  in 
some  cases  as  long  as  fifteen  years,  but  even 
then  life  has  been  far  shorter  than  the 
average. 

Treatment. — In  Mr.  Horsley 's  valuable  ex- 
perimental investigations  on  the  lower  animals 
it  was  found  that  the  appearance  of  the  symp- 
toms of  myxoedema  after  the  removal  of  the 
thyroid  body  was  greatly  delayed  when  the 
subjects  were  kept  in  a  well-maintained  warm 
temperature.  Experiment  with  rnyxoede- 
matous  patients  accords  with  this  observa- 
tion, and  probably  the  most  important  part 
of  treatment  is  to  keep  the  patient  carefully 
sheltered  from  the  cold.  In  fact  the  writer's 
personal  observations  show  that  prolonged 
residence  in  warm   climates  will  nearly 
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always  remove  much  discomfort,  and  delay 
the  progress  of  the  disease.  In  some  cases 
the  effect  has  appeared  to  be  actually  cura- 
tive. A  second  point  in  treatment  consists 
in  the  endeavour  to  restore  healthy  action 
of  the  skin.  Vapour  baths  and  hot-air  baths 
have  sometimes  been  found  very  useful.  The 
baths  of  Aix-les-Bains  and  Eoyat  have  also 
been  of  great  help  in  early  cases.  In  addi- 
tion to  the  use  of  baths,  jaborandi  may  with 
advantage  be  given  regularly.  The  writer 
has  records  of  more  than  a  dozen  cases  in 
which  the  steady  administration  of  jaborandi 
during  several  months  has  been  followed  by 
great  benefit,  sometimes  even  by  the  com- 
plete disappearance  of  the  symptoms.  The 
practice  has  been  to  give  doses  of  from  ten 
to  sixty  drops  of  the  tincture  of  jaborandi  in 
warm  water  three  times  a  day.  Frictions  of 
the  skin  and  massage  are  reported  to  have 
done  great  good  in  some  cases.  Quite  recently 
a  well-marked  case  has  been  reported  to  be 
completely  cured  by  vigorous  friction  of  the 
whole  of  the  body  with  olive  oil,  frequently 
repeated  over  a  period  of  more  than  a  year. 
As  regards  drugs,  iron  and  arsenic  have  their 
place  in  the  treatment  of  the  anaemia ;  iodide 
of  potassium  has  been  reported  as  very  use- 
ful in  some  early  cases. 

Lastly,  the  possibility  of  effecting  some- 
thing like  a  radical  cure  of  myxcedema  has 
to  be  entertained.  This,  as  performed  by 
Boccher,  consists  in  implanting  in  the  tissues 
of  the  patient  either  a  thyroid  gland  taken 
from  one  of  the  lower  animals  or  a  portion 
of  a  goitre.  Improvement  appears  to  have 
followed  the  operation,  but  not  to  have  been 
permanent.  Enough  has  been  done  to  jus- 
tify the  hope  that  with  improved  methods  of 
operation  enduring  benefit  may  be  attained. 


The  preceding  paragraph  has  since  Deen 
abundantly  justified.  Dr.  G.  E.  Murray  of 
Newcastle-on-Tyne  has  conceived  the  idea 
of  injecting  hypodermically  the  juice  of  the 
fresh  thyroid  gland  of  the  sheep  in  the  form 
of  a  glycerin  extract.  It  is  obvious  that 
such  a  method,  wherein  repetition  of  doses 
is  practicable,  offers  a  great  improvement 
upon  implantation.  Dr.  Murray's  brilliant 
suggestion  has  been  followed  by  remarkable 
results.  In  many  cases  the  symptoms  of 
myxcedema  have  entirely  disappeared  under 
the  use  of  injections  corresponding  to  one- 
half  or  one-third  of  the  gland  of  a  sheep 
administered  twice  or  thrice  a  week.  Later, 
Dr.  Hector  Mackenzie  has  used  the  raw  thy- 
roid gland  of  the  sheep  as  a  food  in  myx- 
cedema. The  results  here  are  even  more 
remarkable.  It  is  probable  that  the  symp- 
toms of  myxcedema  will  yield  readily  to 
the  administration  by  the  mouth  of  the  fresh 
thyroid  gland  of  the  sheep,  of  the  glycerin 
extract,  of  the  ferment  precipitated  by  a 
process  devised  by  Mr.  White  of  St.  Thomas's 
Hospital,  or  of  other  active  preparations  of 
the  gland.  But  it  is  important  to  note  that 
the  gland  administered  in  these  several  ways 
is  a  drug  of  great  power,  and  must  be  used 
with  caution,  in  moderate  doses  and  over  long 
periods.  It  is  evident  that  in  respect  of 
myxcedema  we  have  an  effective  cure  in  our 
hands,  not  as  yet  fully  worked  out,  but  even 
now  constituting  a  very  remarkable  instance 
of  the  advancement  of  medical  science.  It 
is  evident  also  that  a  new  method  of  thera- 
peutics, the  extension  of  which  to  other 
organs  than  the  thyroid  body  offers  great 
possibilities,  is  hereby  added  to  the  science 
and  art  of  medicine. 

William  M.  Oed. 
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KMVTJ3.— See  Tumours. 

NAILS,  Diseases  of.— Synon.  :  Fr. 
Maladies  des  Ongles ;  Ger.  Kranhheiten  der 
Nag  el. 

It*  has  been  usual  to  divide  the  morbid 
affections  of  the  nails  into  two  groups  : 
A.  Diseases  of  the  Nails  proper ;  B.  Diseases 
of  the  Soft  Parts  in  immediate  relation  with 
the  Nail.  This  division,  although  it  may  be 
retained,  is  of  no  great  practical  value,  be- 
cause diseases  of  the  nails  mainly  result 
from  those  of  the  soft  tissues  immediately 
connected  with  them. 

Description.— Affections  of  the  nail  proper 
bf  long,  for  the  most  part,  to  those  of  defective 
nutrition,  and  resolve  themselves  into  the 
various  forms  of  hypertrophy,  atrophy,  and 
malformation.    For  example,  we  meet  with 


the  well-known  lateral  hypertrophy,  whei'e 
the  borders  curve  inwards  and  press  into  the 
cutis,  thus  forming  the  painful  '  ingrowing 
nail.'  Again,  we  have  a  different  form  of 
hypertrophy,  where  the  central  part  of  the 
nail  becomes  thickened  into  an  irregular 
shapeless  mass,  more  or  less  covered  with 
ridges  or  furrows,  and  altered  in  texture,  so 
that  it  becomes  opaque,  brittle,  and  dis- 
coloured. Atrophy  of  the  nail  is  less  common 
than  hypertrophy  ;  it  occurs,  however,  occa- 
sionally from  injury,  and  also  in  connexion 
with  certain  diseases.  Malformation  of  the 
nail  is  occasionally  met  with  in  ichthyosis. 
A  congenital  arrest  of  development  of  the 
nails  is  sometimes  associated  with  a  similar 
condition  of  the  hair. 

We  may  expect  to  meet  with  alterations 
in  the  growth  of  the  nails  from  blows  and 
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injuries,  or  from  undue  pressure;  and  also 
from  various  diseases  which  interfere  with 
the  nutrition  of  the  nail,  such  as  eczema  and 
psoriasis,  but  especially  in  pityriasis  rubra, 
leprosy,  and  syphilis.  Whenever  any  of  these 
chronic  diseases  attacks  the  nail-matrix  an 
alteration  in  the  growth  of  the  nail  occurs, 
and  an  irregular  hypertrophy  or  atrophy  of 
the  nail  is  the  result.  In  very  acute  inflam- 
matory affections,  such  as  erysipelas  and 
acute  onychia,  a  complete  sheclcung  of  the 
nail  may  take  place.  In  all  those  chronic 
diseases  in  which  the  nails  are  apt  to  be 
affected,  the  matrix  and  bed  of  the  nail  are 
usually  the  first  to  suffer,  and  hence  we 
generally  see  the  changes  apparently  origina- 
ting in  the  lunula.  Sometimes,  however,  the 
altered  condition  of  the  nail  is  first  noticed  at 
the  margin  or  anterior  border.  In  these 
cases  it  is  probable  that  changes  have  been 
going  on  gradually,  though  unperceived,  for 
a  considerable  time,  and  that  they  are  not 
really  confined  to  the  edges,  the  whole  nail 
being  more  or  less  altered  in  texture. 

A.  Diseases  of  the  Nail  proper. — 
1.  Colour. — The  nails,  which  are  naturally 
translucent,  may  become  brown  or  grey, 
of  a  dirty  appearance,  or  opaque  with  small 
roundish  white  spots,  which  are  due  to  the 
presence  of  air,  as  in  the  white  scales  of 
psoriasis ;  in  rare  instances  the  nail  assumes 
a  general  opaque  whiteness.  These  changes 
may  occur  without  any  apparent  disease  in 
the  surrounding  tissues,  and  are  of  them- 
selves of  no  great  importance. 

2.  Texture. — Alterations  in  the  texture  of 
the  nail-substance  are  not  very  uncommon. 
Nails  are  sometimes  too  soft,  and  bend  too 
easily  under  pressure  ;  much  more  frequently 
they  are  too  brittle,  and  crack  and  break 
from  the  slightest  cause.  Associated  with 
this  latter  condition,  the  surface  of  the  nail 
usually  loses  its  smooth  and  polished  appear- 
ance, and  becomes  rough  and  eroded  as  if 
superficially  worm-eaten. 

3.  Form  and  growth  of  the  nail. — Any 
considerable  alteration  in  the  form  of  the 
nail  is  generally  associated  either  with  injury, 
or  with  some  severe  disease  of  the  skin.  In 
some  instances  the  alteration  is  so  great  that 
the  nails  become  twisted  into  thick  curved 
cylinders,  and  resemble  horns  rather  than 
nails,  presenting  a  claw-like  appearance.  A 
very  different  alteration  in  the  form  of  the 
nail  is  sometimes  met  with  in  cyanosis  and 
some  other  diseases,  in  which  the  top  of  the 
finger  becomes  enlarged,  and  the  nail  club- 
shaped.  The  growth  of  the  nail  is  much  in- 
fluenced by  the  general  state  of  health,  and 
during  a  period  of  illness  there  may  be  a 
deficient  formation  of  horny  matter,  which 
results  in  the  production  of  a  groove  across 
the  nail  ;  the  breadth  of  the  groove  will 
roughly  indicate  the  period  and  duration  of 
the  illness. 

4.  Development. — Congenital  malformation 


of  the  nails  is  rare.  As  already  stated,  there 
may  be  congenital  absence  of  nails.  There 
is  also  occasionally  met  with  the  bifid  or 
double  nail,  which  is  associated  with  a  broad- 
ening and  a  tendency  to  bifurcation  of  the 
distal  phalanx. 

5.  Parasitic  affections  of  the  nails. — See 
Tinea. 

B.  Diseases  of  the  Soft  Parts  in 
immediate  relation  with  the  Nail.— 

These  may  be  divided  into  three  principal 
groups  :  (1)  Those  forms  of  simple  skin- 
diseases  which  are  especially  liable  to  attack 
the  fingers,  such  as  eczema,  psoriasis,  and 
pityriasis  _  rubra ;  (2)  the  various  forms  of 
onychia,  including  those  which  result  from 
particular  occupations  or  from  syphilis ;  and 
(3)  paronychia. 

1.  All  diseases  of  the  skin  which  affect 
the  tissues  in  immediate  relationship  to  the 
nails  are  apt  to  alter  the  growth  of  the  nail 
itself,  and  lead  to  those  changes  which  have 
already  been  referred  to;  moreover,  as  these 
maladies  are  fully  described  elsewhere,  it  is 
scarcely  necessary  to  do  more  than  merely 
refer  to  them  here. 

2.  Onychia. — Onychia  is  an  inflammation 
of  the  matrix.  It  is  met  with  of  a  somewhat 
severe  but  non-syphilitic  type  in  manufac- 
turing towns,  and  is  said  to  be  especially 
prevalent  in  the  flax-spinning  mills  of  Bel- 
fast. The  best  known  form  of  the  disease, 
however,  is  of  syphilitic  origin.  It  is  met 
with  in  two  common  varieties.  The  first  or 
subacute  form  is  often  seen  in  congenital 
syphilis,  and  is  attended  with  pain,  redness, 
and  discharge  of  pus  around  the  nail,  and 
more  or  less  ulceration  of  the  matrix.  (2)  The 
second  variety  is  met  with  in  adults.  The 
nail  first  becomes  spotted  and  furrowed,  then 
gets  rotten  and  brittle  and  crumbles  away 
at  the  root,  so  as  to  leave  a  ragged  border 
attached  to  the  distal  portion  ;  the  free  edge 
and  margins  of  the  nail  also  suffer,  and 
become  broken  and  fissured. 

3.  Paronychia. — Paronychia  or  whitlow  is 
an  acute  inflammation  of  the  tissues  around 
the  nail.  It  is  attended  with  considerable 
pain. 

Two  forms  are  usually  described,  but  they 
do  not  differ  essentially  the  one  from  the 
other.  Both  are  really  traumatic,  and  depend 
on  the  inoculation  of  pus  or  some  septic 
matter  through  a  scratch  or  slight  injury  to 
the  skin.  As  a  consequence  of  this  inocula- 
tion the  distal  phalanx  becomes  swollen  and 
painful,  and  a  bulla  or  pustule  may  form. 
Very  frequently  the  inflammation  of  one 
finger  is  followed  by  that  of  others,  probably 
also  from  inoculation. 

In  the  more  severe  form  of  the  disease, 
when  septic  matter  has  been  introduced,  the 
inflammation  may  spread  up  the  finger,  and 
affect  the  lymphatics  and  the  lymphatic 
glands.  In  another  form  of  whitlow  the  in- 
flammation begins  in  the  sheath  of  the  flexor 
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tendon,  but  this  variety  belongs  to  the  depart- 
ment of  surgery. 

Treatment. — As  diseases  of  the  nails  are 
for  the  most  part  produced  by  various  affec- 
tions of  the  skin  attacking  the  soft  tissues  in 
their  immediate  neighbourhood,  the  indication 
for  treatment  will,  of  course,  be  the  cure  of 
the  primary  disease.  Although,  the  changes 
of  the  nail  being  slow,  the  defects  will  not 
pass  away  directly  the  disease  giving  rise  to 
them  has  been  cured,  yet  in  course  of  time 
the  nail  will  assume  its  normal  appearance. 
In  almost  all  acute  inflammations  water- 
dressings  or  poultices  are  suitable  at  an 
early  stage ;  this  may  be  followed  up  by 
soothing  antiseptic  lotions  and  ointments.  In 
chronic  inflammation  round  the  edge  of  the 
nail,  daily  painting  with  a  solution  of  nitrate 
of  silver  (gr.  10  ad  fl.  gj.)  will  be  found  one 
of  the  most  useful  kinds  of  treatment. 

"Where  an  ingrowing  nail  keeps  up  a 
paronychia!  inflammation,  the  body  of  the 
nail  should  be  thinned  by  scraping,  so  as  to 
diminish  the  pressure,  and  then  a  minute 
compress  of  cotton  wool  should  be  so  passed 
beneath  the  adjoining  part  of  the  nail  as 
to  direct  the  ingrowing  part  upwards  and 
outwards.  The  plan  of  scraping  the  nail 
thin  is  also  useful  when  a  splinter  or  some 
similar  foreign  body  has  run  immediately 
behind  the  nail  and  broken  off,  and  thus 
become  embedded  under  it ;  in  this  case  the 
nail  should  be  scraped  very  thin  immediately 
over  the  splinter,  and  then  cut  through.  If 
this  is  done  carefully,  the  foreign  body  may 
be  removed  almost  without  giving  pain. 

In  subacute  onychia,  attended  with  ulcera- 
tion, a  dressing  of  powdered  nitrate  of  lead  has 
been  strongly  recommended.  The  treatment 
of  syphilitic  onychia  is  similar  to  that  adopted 
for  syphilitic  inflammations  in  other  parts  of 
the  body.    See  Syphilis. 

In  all  the  milder  forms  of  whitlow  the  arm 
should  be  placed  in  a  sling,  and  the  finger 
constantly  dressed  with  lint  kept  moist  with 
some  weak  antiseptic  lotion — a  boric-acid 
lotion  answers  the  purpose  very  well.  "When 
the  inflammation  has  a  little  subsided,  the 
finger  may  be  dressed  with  boric-acid  oint- 
ment. Tonics,  especially  cinchona  bark  or 
quinine,  should  be  given  internally.  All  the 
more  severe  forms  of  whitlow  require  surgical 
treatment.  Kobert  Liveino. 

NAPLES,  in  South  Italy.— Change- 
able climate.  Mean  temperature,  winter, 
48°  F.  Cold  winds  in  spring.  See  Cli- 
mate,  Treatment  of  Disease  by. 

NARCOSIS     \  ,      ,   j ,  ... 
NARCOTISM/  (vaPKoa>'1  benumb).— A 

condition  of  profound  insensibility,  due  to 
the  introduction  of  certain  poisons,  or  exces- 
sive doses  of  certain  drugs,  into  the  system, 
such  as  opium,  chloroform,  ether,  or  alcohol ; 
or  to  the  retention  in  the  blood  of  certain 
effete   alkaloidal   and  extractive  elements 
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which  should  have  been  excreted  by  the 
liver  or  kidneys,  e.g.  in  uraemia,  or  of  other 
morbid  poisons.  See  Consciousness,  Dis- 
orders of;  Narcotics  ;  and  Uremia. 

NARCOTICS  (vapiaSu,  I  benumb).— 
Synon.  :  Fr.  Narcotiques ;  Ger.  Narkotische 
Mittel.— Definition. — Bemedies  which  pro- 
mote or  artificially  imitate  the  natural  physio- 
logical processes  of  sleep ;  but  which  in  large 
quantity  produce  complete  insensibility. 

Enumeration. — A  convenient  division  of 
narcotics,  in  the  limited  sense  of  hypnotics, 
may  be  made  into  (1)  indirect  narcotics, 
which  include  many  soothing  and  hygienic 
conditions,  anodynes,  Conium,  &c. ;  and  (2) 
direct  narcotics,  of  which  Opium,  Chloral 
Hydrate,  Butyl  Chloral  Hydrate,  the  Bro- 
mides of  Potassium,  Ammonium  and  Sodium, 
Hyoscyamus,  Stramonium,  Belladonna,  Hop, 
Indian  Hemp,  Alcohol,  Digitalis,  Sulphonal, 
Paraldehyde,  Amylene  Hydrate,  Methylal, 
and  the  anaesthetic  vapours  are  in  most 
general  use. 

Action. — The  indirect  class  of  narcotics 
have  no  primary  influence  over  the  cerebral 
circulation,  but  act  either  by  supplying 
warmth,  quiet,  and  other  tranquillising  ele- 
ments, or  by  removing  some  disturbing  cause 
which  renders  sleep  impossible.  "We  know 
how  powerfully  sleep  is  under  the  influence 
of  habit  and  regularity ;  how  an  excess  of  heat 
or  cold,  an  inconveniently  placed  pillow,-  or  a 
penetrating  beam  of  morning  light  may  often 
produce  more  or  less  restlessness;  and  the 
insomnia  of  feebleness  or  exhaustion  may 
readily  yield  to  a  little  nourishment,  or  to  a 
well-timed  dose  of  alcohol. 

Pain  is  probably  the  most  frequent  cause 
of  want  of  sleep ;  and  if  we  can  remove  this, 
sleep  usually  follows.  This  we  can  do  by 
removing  the  direct  cause — extracting  an 
aching  tooth,  opening  an  abscess,  giving  a 
dose  of  quinine,  or  checking  the  conductivity 
of  sensory  nerves  by  local  anaesthetics  or 
opium,  by  heat  or  cold,  by  electricity,  or  by 
forcible  stretching  of  the  nerve  itself.  Or  we 
may  interfere  with  the  reception  and  regis- 
tration of  the  painful  impression  at  head- 
quarters, by  the  use  of  some  of  the  direct 
narcotics,  which  either  produce  some  specific 
effect  upon  the  cerebral  grey  matter,  or  have 
a  decided  action  on  the  blood-supply  of  the 
brain,  by  constricting  its  vessels,  and  produc- 
ing that  degree  of  anremia  which  more  or  less 
suspends  its  functions,  and  causes  sleep.  In 
larger  doses,  however,  an  opposite  effect 
results,  and  we  then  see  the  cerobral  conges- 
tion, the  livid  face,  and  the  gradually  deepen- 
ing coma,  which  too  surely  indicate  the  fatal 
termination  of  opium-poisoning. 

Uses. — Enough  has  been  already  said  re- 
garding the  general  principles  on  which  we 
employ  indirect  narcotics ;  but  the  tact  and 
ingenuity  of  the  physician  will  often  be 
severely  taxed  to  discover  the  precise  cause 
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on  which  the  want  of  sleep  depends.  When 
remedies,  however,  of  the  more  domestic 
class  have  been  exhausted,  we  must  have 
recourse  to  drugs,  and  a  brief  resume  may 
now  be  given  of  the  advantages  and  disad- 
vantages of  those  remedial  agents  the  soporific 
qualities  of  which  have  been  established  by 
experiment  and  experience. 

Opium  and  morphine  naturally  stand  first, 
and  still  hold  their  place  as  our  most  potent 
and  rehable  narcotics,  all  the  more  valuable 
because,  almost  alone  in  their  class,  they  are 
also  endowed  with  powerful  anodyne  action, 
in  virtue  of  which  they  may  relieve  pain 
without  causing  sleep.  Valuable  as  it  is  in 
all  forms  of  insomnia,  opium  is  especially 
indicated  in  typhus  fever  and  other  acute 
disorders,  when  delirium  and  prolonged  wake- 
fulness seem  to  endanger  life.  The  principal 
drawback  to  opium  are  the  disturbances  of 
digestion  and  of  the  secretions  and  excretions 
attending  its  use,  and  the  fact  that  as  tolera- 
tion is  rapidly  established,  increasing  doses 
are  needed  to  check  the  counteracting  in- 
fluence of  habit. 

Chloral  hydrate  is  less  to  be  recommended 
in  acute  diseases,  on  account  of  its  tendency 
to  cause  cardiac  failure,  but  it  is  of  essential 
service  in  simple  insomnia,  in  chronic  affec- 
tions where  the  prolonged  use  of  narcotics  is 
required,  and  in  delirium  tremens.  In  pre- 
scribing it  we  must  not  forget  its  weakening 
action  on  the  heart,  and  on  the  respiratory 
centre,  nor  the  petechial  and  other  skin- 
eruptions  which  have  been  described  as  fol- 
lowing its  use. 

Bromide  of  potassium  is  peculiarly  well 
fitted  to  soothe  the  brain  when  rendered 
irritable  by  over-work,  but  we  must  remem- 
ber that  it  is  very  uncertain  as  a  narcotic, 
and  is  apt  to  produce  eruptions  and  mus- 
cular weakness.    See  Bromism. 

Digitalis  is  of  use  when  flaccid  vessels 
permit  a  free  flow  of  blood  to  the  brain,  thus 
effectually  preventing  sleep  when  the  patient 
occupies  the  recumbent  posture,  the  tonic 
influence  of  the  drug  enabling  a  due  amount 
of  cerebral  anamia  to  be  obtained. 

Conium  may  prove  narcotic,  by  stilling 
the  disorderly  movements  of  chorea  or  of 
acute  mania. 

The  other  narcotics  may  be  tried  when  the 
more  potent  remedies  of  the  class  fail  or  lose 
their  power.  Of  those  which  have  been  more 
recently  introduced,  sulphonal  seems  the 
most  worthy  of  confidence.  Under  certain 
circumstances  a  combination  may  succeed 
better  than  simplicity.  Thus  cbloral  hydrate 
and  bromide  of  potassium  are  more  valuable 
in  acute  mania  when  given  together  than 
alone  ;  and  opium  and  tartar-emetic  are  well 
known  to  form  one  of  our  most  effectual 
means  of  dealing  with  some  of  those  very 
intractable  forms  of  sleeplessness  which  occur 
in  the  course  of  typhus. 

Robert  Parquharson. 
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,  ?,A^JF,',.in  South  Africa.-Wa 

but  healthy  climate,  with  hot,  wet  summers 
and  dry,  clear  winters.  High  winds  from 
b.E.  and  N.W.  Soil,  sandstone  and  granite. 
bee  Climate,  Treatment  of  Disease  by. 

NAUHEIM,  in  Germany.-Gaseous 
thermal  salt  waters.    See  Mineral  "Waters. 

NAUSEA  (vavs,  a  ship,  in  relation  to 
sea-sickness). — A  feeling  of  sickness  or  inch- 
nation  to  vomit,  generally  accompanied  by 
a  sense  of  disgust  or  loathing,  and  sometimes 
by  a  feeling  of  great  depression.  See  Sea- 
sickness ;  and  Vomiting. 

NAUSEANTS  (vavs,  a  ship).— Defini- 
tion.— Agents  which  produce  the  feeling  of 
nausea. 

Enumeration.— The  principal  nauseants 
are  Warm  Water,  Tartar  Emetic,  Ipecacu- 
anha, Tobacco,  Squill,  and  Apomorphine. 
.  Action. — These  substances  produce  irrita- 
tion of  the  stomach,  loss  of  appetite,  general 
malaise,  enfeebled  circulation,  muscular 
weakness,  and  frequently  also  salivation  and 
sweating. 

_  Uses. — Nauseants  have  been  employed  to 
diminish  appetite,  in  the  hope  of  causing  ab- 
sorption of  fatty  accumulations,  or  of  patho- 
logical deposits.  They  are  also  used  in  pro- 
ducing relaxation  of  involuntary  muscular 
fibre,  and  thus  accelerating  the  passage  of 
calculi  through  the  bile-duct  or  the  ureters  ; 
and  occasionally  they  have  been  employed 
to  relax  rigidity  of  the  os  uteri  in  labour. 
They  were  formerly  used  to  produce  relaxa- 
tion of  voluntary  muscles,  in  order  to  facili- 
tate the  reduction  of  dislocations,  or  to  sub- 
due the  paroxysms  of  delirium  or  mania. 
Por  such  purposes,  however,  they  are  now 
replaced  by  anaesthetics  or  other  sedative 
measures.  They  are  still  used  to  excite 
sweating.   See  Diaphoretics  ;  and  Emetics. 

T.  Lauder  Brunton. 

NEAR  -  SIGHTEDNESS.  —  See  My- 
opia; and  Vision,  Disorders  of. 

NECROBIOSIS  (veKpos,  a  dead  body; 
and  (Si'or,  life). — Molecular  death  of  a  tissue 
without  loss  of  continuity,  especially  seen  in 
the  various  forms  of  atrophy  and  degenera- 
tion.   See  Atrophy  ;  and  Degeneration. 


NECROPSY  (veKp6s,  a  dead  body ;  and 
'6\\ns,  a  view). — Synon.  :  Fr.  Nccropsie;  Ger. 
Leichenschau, 

Definition. — The  inspection  and  exami- 
nation of  the  body  after  death. 

Method. — Alter  making  a  complete  in- 
spection of  the  body  externally,  and  noticing 
the  general  appearance,  rigor  mortis,  change 
of  colour — whether  partial  or  general,  oedema, 
marks  of  injury,  and  other  points,  a  post- 
mortem examination  should  begin  with  the 
head,  or,  if  the  spinal  cord  is  to  be  examined, 
with  the  spine. 
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Head. — To  opeii  the  head,  make  an  inci- 
sion down  to  the  bone,  across  the  vertex  from 
the  base  of  one  mastoid  process  to  the  other, 
and  reflect  the  scalp  backwards  and  forwards ; 
then  divide  the  bone  all  round  with  the  saw, 
beginning  in  front  a  little  above  the  level  of 
the  superciliary  ridge.  The  posterior  half  of 
this  section  should  make  an  angle  with  the 
anterior  half  by  being  brought  over  the  oc- 
cipital bone,  a  little  behind  the  apex  of  the 
lambdoidal  suture.  By  this  means  the  skull- 
cap will,  when  replaced,  rest  firmly  in  its 
position  without  slipping  back,  and  so  causing 
disfigurement  of  the  forehead.  In  cases  of 
fracture  of  the  skull  the  section  should  he 
completed  with  the  saw,  care  being  taken 
not  to  wound  the  dura  mater.  Under  other 
circumstances  the  inner  table  may  be  con- 
veniently divided  with  a  chisel  and  mallet. 
The  skull-cap  must  now  be  forcibly  dragged 
off;  if  very  adherent  to  the  dura  mater,  a 
long  flexible  spatula  may  be  introduced  be- 
tween them,  and  separation  thus  effected. 

In  young  subjects  before  the  sutures  and 
fontanelles  are  united,  it  is  better  to  remove 
the  dura  mater  and  skull-cap  together,  hy 
dividing  the  former  with  blunt  -  pointed 
scissors  in  a  line  with  the  section  through 
the  bone,  and  then  cutting  through  the  falx 
at  its  anterior  and  posterior  attachments. 

The  longitudinal  sinus  may  now  be  opened 
and  examined.  The  dura  mater  should  next 
be  divided  on  each  side  with  blunt-pointed 
scissors,  or  on  the  level  of  the  section  through 
the  bone,  and  the  two  lateral  flaps  turned  up ; 
then  the  falx  should  be  cut  near  its  anterior 
attachment,  and  the  whole  membrane  drawn 
backwards  off  the  hemispheres.  The  brain 
must  now  he  removed;  a  long  narrow  scalpel 
being  used  to  cut  through  the  nerves  and 
vessels,  whilst  the  tentorium  is  most  safely 
divided  with  blunt-pointed  scissors.  The 
spinal  cord  should  be  cut  across  as  low  as 
possible.  Any  fluid  present  at  the  base  of 
the  skull  should  be  drawn  off  with  a  syringe 
and  measured. 

Brain. — After  examining  the  pia  mater,  it 
should  be  entirely  stripped  off,  and  the  sur- 
face of  the  brain  examined.  It  should  then 
be  placed  on  its  base,  and,  if  very  soft,  sup- 
ported by  a  towel  wrapped  round  it.  A 
horizontal  incision  should  be  carried  through 
each  cerebral  hemisphere,  on  a  level  with  i 
the  upper  surface  of  the  corpus  callosum, 
from  within  outwards,  not  quite  reaching  the 
surface,  so  as  to  leave  the  hemispheres  still  ' 
attached  to  the  rest  of  the  brain.  These 
should  be  turned  aside,  and  numerous  vertical 
incisions  made  in  the  upturned  surface.  Each 
lateral  ventricle  should  then  be  opened  by  a 
vertical  incision  through  its  roof,  and  any 
flnid  contents  withdrawn  by  a  syringe.  The  ! 
fornix  should  now  be  divided  in  front,  and 
with  the  septum  and  corpus  callosum  turned 
backwards.  The  velum  interpositum  and 
choroid  plexus  being  reflected  in  a  similar 


manner,  numerous  longitudinal  incisions 
should  he  made  in  the  corpora  striata  and 
thalami  optici,  and  in  the  corpora  quad- 
rigemina.  An  incision  should  now  be  made 
through  the  superior  vermiform  process  of 
the  cerebellum,  so  as  to  lay  open  the  fourth 
ventricle.  The  cerebellum  maybe  examined 
by  making  parallel  incisions  on  each  side 
through  its  lobes,  not  quite  detaching  the 
sections.  The  brain  may  now  be  folded  to- 
gether again,  and  the  under  surface  turned 
up  and  examined.  Incisions  should  be  made 
into  the  under  surface  of  the  cerebral  lobes, 
and  into  the  crura  and  pons ;  and  the  medulla 
divided  transversely  at  different  levels. 
Softened  portions  should  he  tested  with  a 
stream  of  water;  and  parts  reserved  for 
microscopical  examination  at  once  placed  in 
a  hardening  solution,  such  as  chromic  acid 
(1  per  cent.). 

A  method  of  examining  the  cerebrum  pre- 
ferable to  the  above,  when  it  is  desired  to 
determine  accmately  the  exact  seat  of  lesions, 
is  the  one  recommended  by  Dr.  Pitres. 

The  cerebral  hemispheres,  having  been 
separated  and  stripped  of  their  pia  mater, 
are  divided  into  three  portions  by  two  trans- 
verse vertical  incisions,  the  first  passing 
about  two  inches  in  front  of  the  fissure  of 
Rolando,  the  second  a  little  less  than  half  an 
inch  in  front  of  the  internal  perpendicular 
fissure,  the  occipito-parietal  fissure  of  Huxley, 
which  divides  the  parietal  from  the  occipital 
lobe  of  the  cerebrum.  The  cerebrum  will 
thus  be  divided  into  three  portions,  an  an- 
terior or  prefrontal,  a  middle  or  fronto- 
parietal, and  a  posterior  or  occipital.  The 
first  and  last  portions  correspond  to  the  non- 
excitable  parts  of  the  cerebrum,  lesions  of 
which  do  not  cause  either  motor  or  sensory 
disturbances.  The  middle  region,  on  the  con- 
trary, comprises  the  corpus  striatum  and 
optic  thalamus,  and  the  cortical  motor  zone. 

This  central  portion  may  be  best  examined 
by  making  four  vertical  sections  by  incisions 
parallel  to  the  fissure  of  Rolando.  The  first, 
or  pediculo-frontal  section,  is  made  by  an 
incision  about  three-quarters  of  an  inch  in 
front  of  the  fissure  of  Rolando,  dividing  the 
second  and  third  frontal  convolutions  close 
to  their  insertion  into  the  ascending  frontal 
convolution.  This  section  will  especially 
comprise  the  third  frontal  convolution.  On  its 
surface  are  seen  sections  of  the  three  frontal 
convolutions,  the  anterior  extremity  of  the 
island  of  Reil,  the  posterior  extremity  of  the 
orbitar  convolutions,  the  caudate  and  lenti- 
cular nuclei  of  the  corpus  striatum  separated 
by  the  internal  capsule. 

The  second,  or  frontal  section,  is  made  hy 
an  incision  at  the  level  of  the  ascending 
frontal  convolution.  Its  surface  displays  a 
section  of  the  ascending  frontal  convolution 
in  all  its  extent,  the  convolutions  of  the 
sphenoidal  lobe,  the  island  of  Reil,  the  ex- 
ternal capsule  and  the  clnustrum,  the  caudate 
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nucleus,  the  lenticular  nucleus  at  its  thickest 
part,  and  the  optic  thalamus. 

The  third,  or  parietal  section,  is  made  by 
an  incision  carried  through  the  ascending 
parietal  convolution.  It  much  resembles  the 
former,  but  the  lenticular  nucleus  and  the 
claustrum    are    divided  where    they  are 

The  fourth,  or  pediculo-parietal  section,  is 
made  by  an  mcision  about  an  inch  behind 
the  fissure  of  Rolando  at  the  level  of  the  foot 
of  the  parietal  lobules,  and  passes  through 
the  posterior  extremity  of  the  optic  thalamus. 
The  lenticular  ganglion  is  no  longer  visible  ; 
the  corona  radiata  is  divided  in  the  region 
where  lesions  produce  hemiansesthesia. 
'  _  By  means  of  these  sections  the  exact  rela- 
tions of  lesions  of  the  cerebrum  can  be  made 
out  with  much  greater  accuracy  than  by  the 
ordinary  methods  \>i  examination. 

Base  of  Skull,  Orbit,  and  Internal  Ear.— 
The  base  of  the  skull  and  its  sinuses  may 
now  be  examined.  In  cases  of  fracture,  the 
dura  mater  should  be  carefully  stripped  off, 
so  as  to  expose  the  surface  of  the  bone.  The 
contents  of  the  orbit  may  be  examined  by 
removing  its  roof.  The  tympanum  can  be 
opened  by  cutting  through  with  a  chisel  the 
plate  of  bone  forming  its  roof.  This  is  situ- 
ated on  the  anterior  surface  of  the  petrous 
bone,  just  in  front  of  the  eminence  of  the 
superior  semicircular  canal.  To  examine 
the  interna]  ear  the  petrous  bone  must  be 
removed.  This  is  best  done  by  two  con- 
verging incisions  made  with  a  saw,  and  then 
separating  its  apex  from  the  sphenoid  and 
occipital  bones  with  the  chisel. 

Spinal  Cord. — To  examine  the  spinal  cord 
the  body  must  be  turned  on  its  face,  with  the 
head  hanging  over  the  table,  and  a  block 
placed  under  the  chest.  An  incision  must  be 
made  over  the  vertebral  spines  from  the  top 
of  the  sacrum  to  the  occiput,  and  the  verte- 
bral arches  laid  bare.  These  are  best  divided 
with  the  rachitome,  a  double  semicircular 
saw.  in  the  absence  of  which  a  short  common 
saw  may  be  used,  or  a  chisel  and  mallet 
or  a  bone  forceps.    The  cord  should  be  re- 
moved in  its  tube  of  dura  mater,  the  latter 
bemg  held  by  the  forceps,  and  care  taken  not 
to  bend  the  cord  abruptly.    The  dura  mater 
should  then  be_  slit  open  with  blunt-pointed 
scissors  along  its  anterior  and  posterior  sur- 
faces, and  the  cord  examined,  with  as  little 
handling  as  possible,  by  means  of  transverse 
sections  made  with  a  sharp  scalpel.  For 
microscopical  examination  the  cord  may  be 
placed  in  spirit  for  about  twenty-four  hours  ; 
and  then,  after  removal  of  its  membranes, 
cut  into  lengths,  and  transferred  to  a  1  per 
cent,  solution  of  chromic  acid. 

A  method  of  opening  the  spinal  canal  from 
the  front,  preferable  in  many  respects  to  the 
above,  is  practised  at  Vienna  and  many 
places  on  the  Continent.  The  instruments 
used  are  a  strong  knife-shaped  chisel,  with 


a  cutting  beak,  and  a  mallet.   After  the  re 
moval  of  the  thoracic  and  abdominal  viscera 
the  beak  of  the  chisel  is  introduced  into  the 
lowest  intervertebral  foramen,  and  by  sue 
cessive  blows  of  the  mallet  the  pedicles  of 
the  vertebra;  are  cut  through  on  each  side 
and  the   canal  exposed  by  removing  the 
bodies.    In  this  way  great  disfigurement  of 
the  body  and  soiling  of  the  table  and  linen 
are  avoided,  and  the  spinal  ganglia  are  more 
easily  examined. 

Thorax  and  Abdomen.— The  thorax  and 
abdomen  should  now  be  examined.  It  is 
better  to  lay  the  abdominal  cavity  fully  open 
before  removing  the  sternum.  In  cutting 
through  the  first  rib,  and  disarticulating  the 
clavicle,  care  should  be  taken  not  to  wound 
the  innominate  vein.  By  using  cutting 
pliers,  which  should  be  directed  so  as  to  cut 
obliquely  through  the  rib  into  the  articulation, 
all  danger  is  avoided. 

If  much  ascites  is  present,  the  belly  should 
be  tapped  before  laying  open  the  peritoneal 
cavity.  So,  if  either  pleura  be  full  of  fluid, 
which  will  be  shown  by  its  pouring  out  when 
the  cartilages  of  the  ribs  are  cut  through, 
sufficient  should  be  drawn  off  with  a  syringe 
to  prevent  any  overflow  when  the  sternum  is 
removed. 

The  lungs  should  now  be  drawn  out  of  the 
chest,  adhesions  separated,  and  their  posterior 
surfaces  examined.  The  contents  of  the 
mediastinum  should  next  be  inspected,  and 
the  pericardium  opened.  If  the  case  be  one 
of  thoracic  aneurysm,  mediastinal  tumour,  or 
malformation  of  the  heart  or  great  vessels, 
the  heart  and  lungs  should  be  removed  to- 
gether. Otherwise,  the  heart  may  be  first 
removed  and  examined. 

Heart. — The  auricles  should  be  laid  freely 
open  with  a  pair  of  scissors,  by  an  mcision 
joining  the  mouths  of  the  great  veins  and 
carried  to  the  extremity  of  the  auricular  ap- 
pendage.    The  competency  of  the  valves 
may  then  be  tested.    All  clots  must  first  be 
removed,  the  heart  held  in  an  upright  posi- 
tion, and  water  poured  into  the  aorta  and 
pulmonary  artery  successively,  the  semilunar 
valves  being  held  back  with  the  handle  of  a 
scalpel  to  allow  the  ventricle  to  become 
filled  ;  on  looking  into  the  auricles  the  com- 
petency of  the  auriculo-ventricular  valves 
may  be  estimated.    To  test  the  semilunar 
valves  an  opening  must  be  made  into  each 
ventricle;  the  pulmonary  artery  and  aorta 
cut  sufficiently  short  to  enable  the  valves  to 
be  clearly  seen ;  and  then  water  poured  into 
these  two  vessels  successively,  and  the  valves 
looked  at  from  above.    The  right  ventricle 
may  now  be  opened.    The  left  forefinger 
should  be  introduced  through  the  pulmonary 
artery,  and  the  anterior  wall  of  the  ventricle 
divided  with  blunt-pointed  scissors  into  the 
artery,  the  point  of  the  scissors  being  guided 
by  the  left  forefinger  to  the  junction  of  the 
valves.     The  pulmonary  artery  and  aorta 
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should  then  be  separated  as  much  as  possible, 
and  the  left  ventricle  opened  in  a  similar 
manner  along  its  anterior  wall,  the  left  fore- 
finger as  before  guiding  the  scissors  to  the 
point  of  junction  of  the  semilunar  valves. 
The  incision  must  be  carried  close  to  the 
ventricular  septum,  and  the  septum  between 
the  aorta  and  pulmonary  artery,  but  without 
cutting  the  latter.  The  most  accurate  way 
of  measuring  the  capacity  of  the  orifices  is  to 
pass  through  them  graduated  balls  fixed  on 
rods,  in  default  of  which  the  fingers  may  be 
used. 

Lungs. — To  remove  the  lungs,  the  trachea 
must  be  cut  across  at  the  root  of  the  neck, 
and  well  drawn  forwards  by  inserting  the 
middle  finger  into  the  lower  end,  and  the 
other  fingers  on  each  side  behind  the  bifurca- 
tion, care  being  taken  not  to  cut  the  oesophagus. 

To  examine  the  lungs,  if  the  lobes  are 
firmly  bound  together  by  adhesions,  it  is 
best  to  carry  an  incision  in  a  vertical  trans- 
verse plane  from  the  outer  border  inwards 
towards  the  root.  Further  incisions  may  be 
made  parallel  to  the  first,  in  front  and  behind 
it.  Cuts  made  in  this  direction  he  in  the 
plane  of  the  large  vessels  and  air-tubes. 

If  the  lobes  are  separate,  the  incisions 
should  be  so  managed  as  to  give  the  largest 
possible  sectional  area.  The  lower  lobe,  as 
before,  should  be  cut  from  without  inwards, 
but  it  is  usually  more  convenient  to  com- 
mence the  incision  for  the  upper  lobe  by 
entering  the  knife  in  the  septum  between  it 
and  the  lower,  and  carrying  the  incision  i 
midway  between  its  root  and  its  external 
Surface.  The  vessels  and  bronchi  should  be 
slit  up  by  probe-pointed  scissors. 

Larynx  and  Pharynx. — To  remove  the 
larynx  and  pharynx,  the  incision  in  the  neck 
must  be  carried  up  to  the  chin ;  the  floor  of 
the  mouth  opened  from  below ;  the  left  fore- 
finger introduced,  and  used  to  depress  the 
tongue;  a  long  narrow  scalpel  introduced 
above  the  finger,  and  carried  along  each  side 
of  the  ramus  of  the  jaw ;  the  tongue  then 
drawn  down  under  the  chin;  and  the  soft 
palate  and  pharynx  divided  transversely. 
The  pharynx  and  larynx  should  then  be 
opened  along  their  posterior  walls. 

Intestines. — In  examining  the  abdomen  it 
is  most  convenient  to  begin  with  the  intes- 
tines. The  large  intestines  should  be  divided 
between  two  ligatures  below  the  sigmoid 
flexure,  and  drawn  out,  cutting  the  mesentery 
close  to  the  bowel.  This  process  should  be 
continued  till  the  duodenum  is  reached,  when 
it  may  be  again  tied  and  cut.  The  intestine 
should  be  opened  along  the  line  of  attach- 
ment of  the  mesentery. 

Spleen. — The  spleen  may  next  be  examined. 
It  should  be  drawn  forwards  out  of  the  abdo- 
men, and  the  gastro-splenic  omentum  cut 
through.  It  should  then  be  laid  on  its  hilum 
and  bisected  by  a  cut  carried  through  the  organ 
midway  between  this  and  its  outer  aspect. 


Stomach. — The  stomach  should  next  be 
removed.  A  double  ligature  should  be  placed 
round  the  duodenum  about  two  inches  below 
the  pylorus,  and  another  one  round  the  lower 
end  of  the  oesophagus,  and  these  tubes  cut 
through,  so  as  to  remove  the  stomach  with- 
out the  escape  of  its  contents.  If  required 
for  chemical  analysis,  the  contents  should  be 
emptied  into  a  glass  vessel,  by  removing  the 
oesophageal  ligature. 

The  usual  practice  is  to  lay  open  the 
stomach  along  its  lesser  curvature,  from  the 
oesophagus  to  the  duodenum ;  but  in  many 
cases  it  is  better  to  carry  the  incision  along 
the  greater  curvature,  for,  as  ulcers  and 
cancers  are  more  frequently  situated  near 
the  lesser  curvature,  this  incision  is  more 
likely  to  avoid  cutting  through  them. 

Unless  required  for  chemical  analysis,  the 
mucous  membrane  may  be  washed  by  a 
gentle  stream  of  water  and  then  examined. 

Pancreas.  —  After  the  removal  of  the 
stomach  the  pancreas  may  be  conveniently 
examined.  Before  separating  it  from  the 
duodenum  the  condition  of  its  duct  should 
be  ascertained. 

Liver. — In  all  cases  of  jaundice  the  liver 
and  duodenum  should  be  removed  together, 
so  as  to  obtain  the  bile-duct  intact.  In  re- 
moving the  liver  care  should  be  taken  not  to 
injure  the  right  suprarenal  capsule,  which  is 
in  close  contact  and  often  adherent.  In  test- 
ing the  perviousness  of  the  bile-ducts  it  is 
better  not  to  squeeze  the  gall-bladder,  as  this 
will  often  overcome  an  obstruction,  but  to 
open  the  duct  with  scissors,  and  observe  the 
colour  of  the  lining  membrane  below  an  ob- 
struction. This  will  be  found  tmstained  by 
bile. 

To  examine  the  interior  of  the  liver  a 
number  of  vertical  incisions  should  be  made 
through  the  organ,  extending  nearly  to  the 
posterior  border.  The  thickness  of  the  cap- 
sule, appearance  of  the  surface,  and  con- 
dition of  the  vessels  and  ducts  on  section 
should  be  carefully  noted.  The  gall-bladder 
should  also  be  opened  up,  and  its  contents 
and  inner  surface  observed. 

Suprarenal  Capsules. — In  cases  of  Addi- 
son's disease  the  suprarenal  capsules  should 
be  removed  united  with  the  semilunar  ganglia 
and  solar  plexus. 

Genito -urinary  Organs. — In  all  cases  of 
urinary  obstruction  the  kidneys,  ureters,  and 
bladder  should  be  removed  in  connexion. 
The  pelvic  organs  may  be  removed  en  masse 
by  carrying  a  largo  knife  all  round  the  pelvic 
walls,  and  drawing  the  viscera  upwards  and 
backwards.  As  much  of  tho  urethra  as  may 
be  required  can  be  pulled  back  under  the 
pubic  arch.  The  urethra  and  bladder  should 
he  opened  with  scissors  along  their  upper 
wall. 

The  uterus  may  be  examined  by  intro- 
ducing one  blade  of  a  pair  of  probe-pointed 
scissors  through  the  os ;  making  an  incision 
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through  the  anterior  or  posterior  wall  to  the 
lundus ;  and  carrying  this  on  each  side  to 
the  entrance  of  the  Fallopian  tubes,  which 
will  be  studied  along  with  the  ovaries. 

Ihe  ladney  maybe  bisected  by  an  incision 
through  it  from  the  convex  border  to  the 
luluni;  the  capsule  should  then  be  stripped 
ott,  its  thickness  and  degree  of  adhesion 
being  noticed;  and  the  state  of  the  surface  of 
the  kidney,  both  external  and  on  section, 
carefully  observed.  "vy.  Cayley. 

MCEOSIS  (veicpos,  a  dead  body).— 
ihe  absolute  death  of  a  circumscribed  por- 
tion of  any  tissue  ;  but  the  phrase  is  usually 
associated  with  death  of  bone.  See  Bone, 
Diseases  of. 


NEGEO  LETHAEGY 

and  hitherto  nothing  has  been  discovered  in 
the  brain  or  elsewhere  to  explain  the  syinp- 


NEGRO  LETHARGY.— Synon.  :  The 
Sleeping  Sickness  of  the  Congo;  Maladie 
du  Sommeil ;  Nelavane  ;  Dddane. 

Definition.— An  endemic  disease  of  the 
West  Coast  of  Africa,  affecting  the  central  ner- 
vous system  ;  characterised  by  slowly  deve- 
loped and  increasing  muscular  debility,  torpor 
and  somnolence  ;  and  terminating,  after  a 
variable  period  of  months  or  years,  in  death. 

Geographical  Distribution. — This  disease 
is  confined  to  certain  circumscribed  districts 
of  the  hot,  damp  part  of  the  West  Coast  of 
Africa  lying  between  Senegambia  and  Lo- 
anda.  How  far  it  extends  into  the  interior 
of  the  country  is  not  known ;  that  it  occurs 
as  high  up  the  Congo  as  the  hilly  district 
below  Stanley  Pool  is  well  ascertained. 
Formerly  it  was  common  as  an  imported 
disease  among  the  negroes  in  the  West  India 
Islands  ;  since  the  abolition  of  the  slave 
trade  it  is  unknown  there.  Cases  have 
occurred  in  England  also  in  West  Coast 
negroes.  A  striking  peculiarity  about  the 
disease  is  that  it  may  remain  latent  for  a 
very  long  time,  and  not  declare  itself  until 
years  after  the  endemic  area  has  been 
quitted.  According  to  the  natives,  the  lia- 
bility continues  for  seven  years. 

^Etiology.— Sleeping  sickness  has  been 
attributed,  on  very  insufficient  grounds,  to  a 
variety  of  causes,  such  as  excessive  venery, 
excessive  spirit-drinking,  particular  kinds  of 
food,  poisoning,  malaria,  hereditary  and  racial 
proclivity,  and  so  forth.  None  of  these,  on 
investigation,  can  be  found  to  account  for 
it.  There  are  some  grounds,  however,  for 
suspecting  that  it  is  in  some  way  connected 
with  the  recently  discovered  blood-worm, 
Filaria  sanguinis-hominis  perstans.  Cer- 
tain it  is  that  this  parasite  has  been  found 
in  the  blood  in  a  large  proportion  of  the 
cases  in  which  it  has  been  properly  searched 
for.  Such  a  cause  would  explain  the  pecu- 
liarities of  the  endemicity  of  the  disease,  and 
also  the  singular  liability  to  its  development 
years  after  the  victim  has  left  the  endemic 
area. 

Anatomical  Characters.  —  Becords  of 
■post-mortem  examinations  are  contradictory ; 


Symptoms  -Negro  lethargy  attacks  both 
sexes  and  all  ages  ;  it  is  stated  to  have  a 
predilection  for  the  young,  vigorous,  and-' 
mtelhgent  of  about  eighteen  or  twenty.  It 
commences  insidiously  with  lassitude,  mus- 
cular and  intellectual  debility,  often  morose- 
ness,  and  an  irresistible  tendency  to  fall 
asleep  at  unwonted  times  and  even  while 
at  work.    Dull  headache  is  sometimes  com- 
plained of,  but  not  always.    A  tottering  and 
unsteady  gait,  as  if  from  weakness,  is  a  fre- 
quent and  early  symptom,  as  is  also  a  pecu- 
liar and  pathognomonic  fades  :  the  upper 
eyelids  droop  as  if  weighed  down  by  sleep, 
the  eyes  are  lustreless  and  the  face  puffy, 
and  the  expression  is  sad  or  taciturn.  The 
memory  becomes  weak  and  the  senses  dull. 
Little  by  little,  sometimes  interrupted  by 
deceptive  periods  of  arrest  or  improvement, 
the  state  of  torpor  becomes  intensified,  so 
that  after  a  time  sleep  is  nearly  continuous; 
or,  if  not  asleep,  the  patient  will  He  with 
closed  eyes  in  an  apathetic  condition  from 
which  he  can  be  roused  with  difficulty.  He 
may  generally  be  got  to  reply  to  questions, 
but  he  is  unable  to  sustain  a  conversation, 
and  speedily  relapses  into  his  habitual  state 
of  lethargy.     At  this  stage,  were  he  not 
roused  to  take  food  he  would  starve  to  death; 
even  after  being  roused  up,  so  great  is  the 
somnolence  that  he  may  fall  asleep  again  in 
the  act  of  conveying  food  to  his  mouth  or 
during  mastication.     There  may  be  some 
evening  rise  of  temperature;  but  for  the 
most  part  the  skin  is  abnormally  cold,  the 
patient  evidently  feeling  chilly  and  liking  to 
lie  asleep  in  the  hot  sun.    Examination  fails 
to  detect  any  disease  of  the  thoracic  or  abdo- 
minal viscera ;  the  fundus  oculi  is  healthy ; 
and  the  superficial  and  deep  reflexes  are 
preserved.    Although  appetite  and  digestion 
generally  continue  unimpaired,  towards  the 
end  of  the  disease  the  body  wastes ;  the 
sphincters  may  fail  to  act ;  and  extensive  bed- 
sores may  form.    Limited  areas  of  skin  may 
become  antesthetic.    Muscular  tremor  is  fre- 
quently noted ;  and  as  the  disease  advances, 
localised  muscular  spasms  or  more  general 
convulsions  may  supervene.     Death  may 
occur  during  one  of  these  convulsions,  or  it 
may  be  brought  about  by  simple  inanition 
or  by  some  intercurrent  disease.    A  certain 
proportion  of  cases  exhibit  maniacal  symp- 
toms at  an  early  stage ;  these  may  subside, 
or  recur,  or  persist  for  a  variable  period  be- 
fore the  development  of  the  characteristic 
somnolence.    Enlargement  of  the  cervical 
glands,  of  the  salivary  glands  with  a  degree 
of  salivation,  and  an  itching  papular  or 
papulo-vesioular  eruption  on  the  chest  and 
limbs  are  common  occurrences. 

The  symptoms  described  are  not  all 
present  in  every  case,  and  the  individual 
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features  vary  much  in  different  instances,  in 
degree  and  combination  and  rate  of  pro- 
gress. Progress  may  be  rapid  or  slow,  so 
that  the  duration  of  sleeping  sickness  is 
variously  stated  at  from  four  or  five  months 
to  as  many  years.  Cases  are  on  record  in 
which  recovery  seemed  to  take  place,  to  be 
followed,  however,  almost  invariably,  sooner 
or  later,  by  relapse  and  death.  It  is  doubt- 
ful, indeed,  if  permanent  recovery  ever  really 
does  take  place.  The  negro  smitten  with 
sleeping  sickness  considers  himself  and  is 
looked  on  by  his  companions  as  doomed. 

In  the  districts  in  which  this  disease 
occurs  the  distribution  of  the  cases  appears 
to  be  most  capricious.  A  dozen  negroes  may 
be  sleeping  to  death  in  one  village,  whilst 
the  neighbouring  villages  are,  and  continue 
to  be,  entirely  exempt  or  only  slightly 
affected.  Similarly,  it  seems  to  cling  to 
particular  houses  and  families,  and  thereby 
acquires  a  false  appearance  of  heredity.  So 
terrible  are  its  visitations,  that  whole  villages 
are  decimated  by  it,  and  entire  districts 
abandoned  from  the  fear  of  it  by  their  panic- 
stricken  inhabitants. 

Diagnosis. — Negro  lethargy  has  been  con- 
founded with  beriberi,  a  disease  also  en- 
demic on  the  West  Coast.  Attention  to  the 
following  points  should  prevent  this  mistake. 
Beriberi  is  characterised  by  a  more  rapid  in- 
cidence ;  by  pre-tibial  cedema  or  varying  de- 
grees of  general  anasarca ;  numbness  over 
the  tibiae  and  elsewhere ;  muscular  hyper- 
aesthesia,  especially  of  the  calves  of  the  legs ; 
breathlessness  and  palpitation  ;  irregular 
bruits  over  the  heart ;  more  or  less  of  a 
«traddhng  gait;  usually  absence  of  knee-jerk; 
quickly  developed  atrophy  of  groups  of  mus- 
cles ;  and  other  symptoms  which  point  to  its 
being  dependent  on  a  multiple  peripheral 
neuritis.  In  sleeping  sickness,  on  the  con- 
trary, these  symptoms  are  absent;  and  the 
characteristic  somnolence  and  lethargy  and 
other  features  clearly  indicate  that  it  is  a 
disease  affecting  only  the  central  nervous 
system. 

Treatment.— No  treatment  has  been  found 
to  be  of  any  real  and  lasting  service  in  negro 
lethargy.  If  in  the  future  it  should  turn  out 
that  Filaria  perstans  is  in  {etiological  rela- 
tionship to  the  disease,  much  may  be  ex- 
pected from  an  intelligent  prophylaxis ;  for, 
in  this  case,  attention  to  the  water-supply, 
boding  or  filtration  of  snspected  water,  and 
the  thorough  cooking  of  everything  likely 
to  convey  the  parasite,  would  be  rewarded 
by  irnmnnity  from  the  disease  and  perhaps 
its  disappearance  from  the  districts  at  present 
affected.  Patbick  Manson. 

NENNDORF,  in  Prussia  (Hesse)  

Cold  sulphur  waters. 

NEOPLASMS  (vt'ns,  new ;  and  n^do-ira, 
I  mould). — A  term  for  new-growths.  See 
Tumours. 
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NEPHRALGIA  (ve<f>P6s,  the  kidney; 
and  oXyor,  pain). — Definition. — An  affection 
of  the  nerves  of  the  kidney,  unattended  by 
any  evident  anatomical  lesion ;  characterised 
by  the  occurrence  of  pain  in  the  region  of  the 
kidney,  sometimes  periodic,  often  accompany- 
ing exhaustion,  but  without  any  morbid 
changes  in  the  urine. 

iETiOLOGY. — Exhaustion,  exposure  to  cold, 
malarious  poison,  and  the  nervous,  rheu- 
matic, or  gouty  constitutions,  are  to  be  ranked 
amongst  the  chief  causes  of  nephralgia.  It 
is  probable  that  the  pains  in  the  kidney  due 
to  the  presence  of  calculi  in  its  pelvis  are  at 
times  of  a  purely  neuralgic  character. 

Symptoms. — Neuralgic  pain  in  the  region 
of  the  kidney  is  sometimes  paroxysmal  and 
very  intense,  at  other  times  more  continued 
and  less  severe.  It  is  frequently  periodic, 
and  is  apt  to  occur  when  the  patient  is 
exhausted,  or  in  a  state  of  nervous  depression. 
It  is  unattended  by  any  change  in  the  quan- 
tity or  appearance  of  the  urine,  and  the  pain 
does  not  tend  to  dart  down  in  the  direction 
of  the  ureter,  while  tender  spots  may  generally 
be  discovered  in  the  neighbourhood  of  the 
spinal  column. 

Diagnosis. — The  disease  with  which  ne- 
phralgia is  most  apt  to  be  confounded  is  renal 
calculus.  The  points  upon  which  reliance  is 
to  be  placed  in  making  the  diagnosis  are  the 
exact  seat  of  the  pain,  and  the  direction  in 
which  it  spreads  ;  the  presence  or  absence  of 
tender  spots  in  the  lumbar  region ;  and  the 
condition  of  the  urine.  In  renal  calculus  the 
urine  is  commonly,  or  at  least  occasionally, 
bloody,  and  contains  crystals  or  groups  of 
crystals,  or  minute  calculi,  while  in  nephralgia 
it  is  natural. 

Prognosis. — The  prognosis  of  nephralgia  is 
favourable. 

Treatment. — The  severity  of  the  pain  may 
be  such  as  to  demand  subcutaneous  injection 
of  morphine.  The  most  valuable  remedy  for 
cure  is  quinine,  which  may  be  given  in  doses 
of  five,  ten,  or  even  twenty  grains  two  or 
three  times  in  the  course  of  the  day.  Iron, 
arsenic,  chloride  of  ammonium,  acupuncture, 
or  Corrigan's  cautery  may  be  employed  in 
suitable  cases,  if  the  quinine  fail. 

T.  Grainger  Stewart. 

NEPHRITIC  COLIC  (ntyw,  the  kid- 
ney).— A  synonym  for  renal  colic,  an  affec- 
tion which  is  usually  due  to  the  presence 
or  passage  of  a  renal  calculus.  See  Renal 
Calculus. 

NEPHRITIS  (*f#p0'r,  the  kidney).— A 
general  term  for  inflammation  of  the  kidney. 
See  Bright's  Disease;  and  Kidneys,  Dis- 
eases of. 

NERIS,  in  France  (Allier)  Feebly 

mineralised,  alkaline,  saline  thermal  waters. 
See  Mineral  Waters. 
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NERVES,  Diseases  of.-SYNON.:  Fr. 

Maladies  des  Nerfs;   Ger.  Nervenkrank- 
/i^en.— Nerves,  in  their  origin,  course,  and 
distribution,  are  connected  with  the  several 
organs  and  tissues  of  the  body,  and  are  con- 
sequently affected  in  various  ways  when  such 
parts  are  disordered  or  diseased.  But,  besides 
such  secondary  derangements,  nerves  are  sub- 
ject to  many  morbid  conditions  which  affect 
them  primarily.    In  the  case  of  certain 
classes  of  nerves,  connected  with  special 
functions,  the  effects  produced  by  disease  are 
at  once  so  distinct  and  so  important,  that 
they  require  separate  consideration.  Such, 
for  example,  are  the  glossopharyngeal,  hypo- 
glossal, olfactory,  optic,  phrenic,  pneumo- 
gastric,  spinal -accessory,  sixth  and  third 
cranial  nerves,  the  morbid  conditions  of 
which  will  be  found  fully  discussed  under 
their  respective  headings.    Again,  certain 
forms  of  congestion  or  inflammation  (whether 
occurring  in  the  subjects  of  gout,  rheumatism, 
malaria,  plumbism,  syphilis,  or  in  other  states), 
when  they  affect  important  nerves,  cause 
symptoms  of  a  character  so  marked,  either 
in  their  progress  or  distribution  or  by  their 
severity,  as  to  deserve  a  special  designation, 
and  to  demand  separate  description  (see  In- 
tercostal Neuralgia;  Neuritis  ;  Sciatica; 
and  Tic-Douloureux).  In  these  and  in  other 
allied  instances  the  prominent  symptoms  are 
referable  to  functional  disturbances  of  the 
nerves.    In  another  class  of  cases  similar 
phenomena  originate  in  interference  with  the 
general  nutrition,  in  disease  of  the  nervous 
centres,  or  by  reflex  action ;  and  these  phe- 
nomena will  be  found  discussed  in  the  articles 
upon  Convulsions,  Neuralgia,  &c. 
_  In  this  place  there  remain  for  special  con- 
sideration the  following  subjects:  (1)  the 
effects  of  injuries  of  nerves;  (2)  the  most 
common  morbid  growths  involving  nerves, 
which  are  generally  known  as  neuromata; 
and  (3)  the  effect  of  cutting  or  stretching 
nerves  regarded  as  a  means  of  treatment. 

1.  Nerves,  Injuries  of.— Nerves  may 
be  divided  accidentally  either  by  tearing  or 
cutting,  or  surgically  during  an  operation,  or 
for  the  relief  of  pain  or  resection  of  tumours. 
The  nerves  most  frequently  divided  accident- 
ally are  those  of  the  upper  extremity,  especi- 
ally the  ulnar,  and  the  median  just  above  the 
wrist-joint.  The  injury  is  very  often  caused 
by  broken  glass. 

Sometimes,  besides  being  wholly  or  par- 
tially divided,  nerves  may  be  bruised,  or 
have  embedded  in  their  substance  particles  of 
friable  foreign  bodies,  such  as  glass  or  slate. 
Fractures  of  the  humerus  at  the  upper  or 
lower  third  are  not  uncommonly  complicated 
with  injury  of  the  musculo-spiral  nerve  by  the 
sharp  edge  of  one  of  the  fragments ;  for  the 
nerve  passes  spirally  round  and  in  close  con- 
tact with  the  humerus,  first  on  the  inner, 
then  on  the  hinder,  and  near  the  elbow  at 
the  outer  aspect  of  the  bone. 
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Symptoms.— The  symptoms  of  the  division 
ot  a  nerve  are  loss  of  power  in  the  muscles 
and  of  sensation  in  the  skin,  supplied  by  the 
branches  of  the  injured  nerve.  The  complete 
or  the  partial  division  may  be  diagnosed  by 
the  more  or  less  complete  interruption  of 
then-  functions.  It  should,  however,  be  re- 
membered that  there  is  often  not  complete 
anaesthesia,  and  that  the  state  of  the  muscles 
is  more  important  than  is  the  loss  of  sen- 
sation. 

In  addition  to  the  paralysis  of  motion  and 
sensation,  various  changes  soon  occur  in  the 
parts  cut  off  from  the  nerve-centres,  and 
supply  further  and  valuable  information  as 
to  the  extent  of  the  injury. 

The  muscles  atrophy  with  great  rapidity, 
and  in  many  cases  shrink  so  as  to  cause 
various  deformities.  In  other  cases  defer- 
mity  results  from  the  unbalanced  active  con- 
traction of  the  neighbouring  healthy  muscles. 
Examined  electrically,  faradic  contractility  is 
found  to  be  diminished  as  early  as  the  second 
day,  and  completely  lost  from  the  third  to 
the  sixth.  The  galvanic  contractility  remains 
for  from  three  to  twelve  weeks,  but  abnormally 
strong  currents  are  required  to  produce  con- 
tractions in  proportion  as  the  muscular  tissue 
disappears. 

The  so-called  1  reaction  of  degeneration '  is 
evident  within  a  week  or  two  of  the  section, 
and  indicates  with  certainty  that  the  muscle 
is  for  the  time  separated  from  its  nerve- 
centre. 

The  skin  and  its  appendages  also  suffer. 
At  first,  on  account  of  the  section  of  the 
vaso-motor  nerves  the  parts  are  flushed  and 
hot ;  but,  within  a  fortnight  or  three  weeks, 
there  is  established  a  spasm  of  the  small 
arterioles,  resulting  in  diminished  blood-sup- 
ply and  coldness  of  the  paralysed  parts.  In 
many  cases  the  skin  becomes  red,  shiny,  and 
glossy ;  and  ulcers  or  whitlows  may  form  pain- 
lessly, originating  in  some  cases  from  injury 
to  an  anassthetic  part,  in  other  cases  being 
apparently  spontaneous.  The  nails  become 
fibrous  and  brittle,  with  ridges  and  fissures 
on  them,  and  in  some  cases  are  shed.  The 
hair  breaks  off  short  or  else  falls  out.  The 
joints  are  at  first  swollen  and  painful,  but 
later  on  are  liable  to  become  stiff  and  anky- 
losed.  The  fat  and  subcutaneous  tissues 
atrophy. 

Changes  in  the  divided  nerve. — The  lower 
end  of  the  divided  nerve  undergoes  rapid 
atrophy  and  degeneration,  the  myelin  being 
broken  up  and  absorbed  and  the  axis-cylin- 
ders quickly  destroyed.  This  degeneration 
affects  simultaneously  tho  whole  of  the  lower 
end  and  its  branches,  but  is  in  all  cases  suc- 
ceeded after  an  interval  of  some  months  by 
imperfect  attempts  at  repair,  and  the  forma- 
tions of  new  axis-cylinders  from  the  nuclei 
of  the  sheath  of  Schwann.  The  proximal 
end  as  a  whole  undergoes  no  change,  except 
for  a  slow  atrophy  which  ensues  after  a  lapse 


NERVES,  DISEASES  OF 


195 


of  years.  Its  cut  extremity,  however,  soon 
increases  in  size,  and  on  it  a  bulbous  swell- 
ing forms,  which,  in  a  nerve  the  size  of  the 
median,  is  about  half  an  inch  in  length  by  a 
third  of  an  inch  in  diameter.  This  bulb  is 
formed  of  fibrous  tissue  and  young  nerve- 
fibres.  If  the  cut  ends  are  in  apposition, 
Union  occurs  by  a  growth  of  nerve-tissue 
from  the  nuclei  of  the  sheath ;  but  the  process 
is  generally  a  slow  one,  and  is  usually  pre- 
ceded by  degeneration  of  the  lower  end  as 
already  described.  If  good  apposition  is  not 
maintained,  union  either  does  not  occur  at  all 
or  else  it  is  very  imperfect. 

Treatment. — In  the  treatment  of  nerves 
accidentally  divided  all  foreign  bodies  are,  in 
the  first  place,  to  be  carefully  removed  by 
means  of  a  thoroughly  aseptic  sponge  or 
forceps,  with  as  little  further  injury  to  the 
nerve-tissue  as  possible ;  and  the  wound,  if 
practicable,  is  to  be  treated  antiseptically. 
Then  the  limb  should  be  fixed  upon  splints 
in  a  position  which  will  bring  most  easily 
and  closely  the  cut  ends  of  the  divided 
nerve  into  apposition.  Chromicised  catgut 
sutures  should  then  be  passed  completely 
through  the  nerve  about  a  quarter  of  an 
inch  from  the  cut  surfaces,  ana  tied  tightly 
enough  to  obtain  good  apposition,  but  not  so 
as  to  crush  the  nerve-fibres.  Two  sutures 
are  usually  sufficient.  If  possible,  none  of 
the  nerve-fibres  should  be  cut  away,  although 
a  slight  trimming  off  of  jagged  ends  may  be 
advisable.  Passive  motion  of  the  paralysed 
muscles  should  be  employed  as  soon  as  the 
wound  is  united ;  and  afterwards  weak  gal- 
vanism should  be  applied  to  the  limb,  to  pro- 
mote nutrition  and  stimulate  nerve-currents. 
It  is  also  of  much  importance  to  keep  the 
parts  sufficiently  warm.  In  most  of  the 
cases  so  treated  a  good  result  is  ultimately 
obtained,  although  it  may  be  delayed  as 
much  as  one  or  even  two  years.  Sensation 
commonly  returns  before  motor  power,  and 
voluntary  power  before  electrical  excitability. 

In  cases  where  a  nerve  has  been  for  long 
divided  and  has  not  united  on  account  of 
want  of  proper  treatment  by  suture,  the 
operation  of  secondary  suture  should  be  per- 
formed. The  limb  should  be  rendered  blood- 
less by  an  Esmarch's  bandage,  and  the  sepa- 
rated ends  exposed  by  a  careful  dissection. 
The  greater  part  of  the  bulb  should  then  be 
cut  cleanly  off,  and  the  lower  end  should  be 
refreshed.  Sutures  should  then  be  passed 
as  described  above.  The  operation  is  some- 
times tedious  and  difficult. 

2.  Nerves,  Tumours  of.— Synon.  :  Neu- 
romata. 

The  tumours  which  affect  nerve-structure, 
although  no  doubt  varying  in  essential  cha- 
racter, as  they  do  in  other  parts  of  the  body, 
have  usually  been  grouped  indiscriminately 
under  the  head  of  Neuromata.  They  may 
be  divided  into  two  classes— (a)  true;  (b) 
false. 


A  true  neuroma  is  one  which  is  composed 
of  nervous  tissue,  and  may  contain  medul- 
lated  or  non-medullated  fibres,  and  in  addi- 
tion ganglion  cells;  all  such  tumours  are 
exceedingly  rare. 

A  false  neuroma  is  a  tumour  situated  on  a 
nerve  and  not  itself  containing  any  nerve- 
elements.  Such  growths  are  usually  com- 
posed of  fibrous  tissue ;  but  myxomatous, 
gliomatous,  and  sarcomatous  tumours  have 
also  been  described.  All  neuromata  are  most 
common  on  the  nerve-trunks  of  the  extre- 
mities, and  are  generally  in  great  measure 
separable  from  the  nerve-tubules  amongst 
which  they  he.  This  is  especially  the  case 
with  the  fibrous  growths.  The  so-called 
traumatic  neuromata  have  just  been  de- 
scribed as  '  bulbs '  on  the  proximal  end  of 
injured  nerves. 

Numerous  cases  of  multiple  neuromata  are 
on  record.  In  one  case,  recorded  by  E.  W. 
Smith,  upwards  of  2,000  tumours  were  found. 
In  most  instances  they  are  confined  to  one 
particular  set  of  nerves  and  their  branches. 
For  instance,  they  have  been  found  in  the 
posterior  tibial  and  plantar  nerves,  as  in  a 
case  recorded  by  Van  der  Byl  (Path.  Soc. 
Trans.,  vol.  vi.),  where  the  growth  may  have 
been  round-celled  sarcoma  or  cancer.  In 
another  remarkable  case  of  multiple  neuro- 
mata, recorded  by  Dr.  Wilks  (op.  cit,  vol.  x.), 
perhaps  of  syphilitic  origin,  a  simple  fibroid 
deposit  was  found  within  the  neurilemma, 
causing  in  some  places  hardening  and  con- 
traction, and  in  others  neuromatous  tumours. 
One  of  these  had  formed  in  the  substance  of 
the  pneumogastric  nerve,  and  was  thought 
by  Dr.  "Wilks  to  have  caused  the  disease  of 
the  lung  which  proved  fatal.  In  another 
case,  recorded  by  Mr.  F.  Smith,  multiple 
tumours  affected  the  internal  cutaneous  and 
interosseous  nerves  of  the  arm,  and  the  larger 
tumours  were  found  to  have  undergone  cal- 
careous degeneration  (op.  cit.,  vol.  xii.). 

Symptoms  and  Diagnosis.  —  The  chief 
symptom  is  pain,  and  this  is  felt  not  only  at 
the  seat  of  growth,  but  also  in  the  parts  to 
which  the  diseased  nerve  is  distributed.  The 
pain  is  often  of  an  aching  character,  but  is 
also  at  times  shooting  or  neuralgic.  Hyper- 
sesthesia  or  anaesthesia  of  definite  cutaneous 
areas  are  less  common  phenomena,  and  mus- 
cular weakness  or  paralysis  is  comparatively 
seldom  complained  of.  On  clinical  examina- 
tion a  neuroma  will  be  found  as  a  smooth, 
oval,  or  rounded  swelling,  varying  in  size, 
and  situated  in  the  course  of  a  nerve-trunk. 
The  tumour  is  more  movable  in  the  trans- 
verse diameter  of  the  limb  than  in  its  long 
axis.  Handling  and  pressure  cause  pain 
both  locally  and  in  the  course  of  the  affected 
nerve. 

Treatment. — Neuromata  on  the  continuity 
of  a  nerve,  if  painful  or  situated  so  as  to  be 
easily  accessible,  and  liable  to  injur}',  may 
be  dissected  out  carefully.   Sometimes  it  will 
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be  found  that  the  tumour  can  be  extirpated 
without  taking  away  the  entire  thickness  and 
destroying  the  continuity  of  the  nerve,  which, 
when  a  large  one  (as  for  instance  the  great 
sciatic),  it  is  important  to  preserve.    In  case 
this  cannot  be  done,  the  whole  section  of  the 
nerve-trunk  may  be  taken  away,  and  the 
smoothly  cut  ends  brought  together  with  fine 
chromicised  catgut  sutures,  the  limb  being 
placed  in  a  position  to  relax  the  nerve  and 
lessen  tension  to  the  utmost.    If  approxima- 
tion be  impossible,  union  may  be  obtained 
by  grafting  a  portion  of  nerve,  taken  from  an 
animal  or  from  a  recently  amputated  limb, 
between  the  separated  ends. 
_  In  cases  of  neuromata  in  stumps  excision 
is  sometimes  available  and  effective.  Open- 
ing the  cicatrix  and  dissecting  out  the  tumour 
or  tumours  may  be  aU  that  is  required,  and 
this  operation  should  in  all  cases  be  com- 
bined with  thorough  stretching  of  the  affected 
trunks.    But  in  other  instances  the  pain  and 
tenderness  are  so  diffused,  and  the  growths 
so  numerous,  that  re-amputation  a  few  inches 
higher  up  gives  more  complete  and  satisfac- 
tory results.    Special  care  should  be  taken 
that  the  nerve-ends  are  cut  short,  so  that 
they  may  not  be  included  in  or  compressed 
by  the  scar. 

3.  Nerves,  Surgical  Division  and 
Stretching  of. 

(a)  Nerve-section. — Synon.  :  Neurotomy.  

Surgical  division  of  nerves  has  been  em- 
ployed for  the  cure  of  painful  affections,  such 
as  neuralgia,  and  for  obstinate  and  sustained 
spasmodic  movements.  It  has  been  usually 
performed  subcutaneously,  and  most  fre- 
quently in  the  case  of  the  branches  of  the 
trifacial  nerve,  at  their  exit  from  the  bony 
foramina,  such  as  the  supra-orbital,  the  infra- 
orbital, and  the  mental  branches.  Efforts 
have  been  directed  to  prevent  the  union  of 
the  cut  nerve,  by  taking  away  a  considerable 
portion,  so  as  absolutely  to  prevent  contact 
of  the  ends;  and  the  operation  then  must 
necessarily  lose  its  subcutaneous  character. 
When  the  nerve  spreads  out  to  its  distribu- 
tion in  all  directions,  it  is  difficult  to  secure 
this  absolute  removal,  and  a  good  deal  of  the 
adjacent  soft  parts  must  be  excised  to  insure 
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its  being  done  thoroughly.  The  operation 
has  to  a  great  extent  been  given  up  since  the 
introduction  of  nerve-stretching,  and  should 
never  be  performed  until  the  latter  method 
has  been  given  a  thorough  trial.  It  is  now 
generally  recognised  that  nerve-section  is 
useless  in  cases  of  tetanus. 

(6)  Nerve-stretching. — This  is  one  of  the 
modern  modes  of  the  treatment  of  disease, 
which  has  so  far  achieved  a  certain  amount 
of  success. 

Method. — Nerve-stretching  is  effected  by 
cutting  clown  upon  the  nerve-trunk, detaching 
it  from  its  connexions  for  the  space  of  a 
few  inches,  laying  hold  of  it  with  the  fingers, 
or  passing  an  aneurysm-needle  beneath  it, 


forcibly  stretching  the  whole  nerve  from  its-- 
origin  to  such  an  extent  as  to  affect  power- 
tully  its  functions,  and  then  closing  up  the 
wound.  In  some  instances  a  certain  amount 
ot  loss  ot  sensation  or  muscular  power  in 
parts  to  which  the  nerve  is  distributed  is  the 
immediate  result;  this,  however, passes  away 
after  a  certam  interval,  and  the  nerve-func- 
tion becomes  more  or  less  completely  re- 
stored. r  J 

Applications.— The  most  useful  applica- 
tion of  nerve-stretching  is  its  employment 
for  the  relief  of  neuralgia.  In  many  cases  of 
facial  neuralgia  temporary  benefit  at  least  is 
secured,  whilst  in  some  a  permanent  cure 
results.  It  is  specially  indicated  in  the  epi- 
leptiform variety  of  facial  neuralgia,  and  iu 
intractable  sciatica.  The  sciatic  nerve  can 
also  be  efficiently  stretched  without  any  in- 
cision, by  what  is  known  as  the  '-bloodless 
method.'  For  this  purpose  the  patient  is 
placed  under  an  anaesthetic,  and,  the  le<>- 
being  maintained  in  a  position  of  extension* 
the  thigh  is  flexed  upon  the  pelvis,  and  thus 
all  the  structures  passing  from  the  pelvis  to 
the  posterior  aspect  of  the  thigh  are  put  on 
the  stretch.  This  condition  of  tension  should 
be  maintained  for  about  ten  minutes,  and 
the  limb  should  then  be  thoroughly  mas- 
saged, the  region  of  the  sciatic  nerve  being 
especially  kneaded  and  rubbed. 

In  cases  of  old  nerve-injury  or  of  implica- 
tions of  nerve-trunks  in  scar-tissue,  the 
operation  of  nerve-stretching  is  most  useful, 
but  in  all  such  cases  the  nerve  should  be  ex- 
posed at  the  seat  of  injury  or  of  thickening, 
and  should  be  thoroughly  freed  with  the 
knife  before  stretching  is  commenced. 

In  cases  of  motor  spasm,  nerve-stretching 
has  also  been  employed,  but  with  less  success. 
Thus,  it  has  been  used  for  the  treatment  of 
spasmodic  wry-neck,  and  facial  tic  or  tic- 
convulsif.  In  some  cases  also  of  tonic  spasm 
and  contracture  the  operation  has  appeared 
to  be  of  benefit. 

In  tabes  dorsalis,  nerve-stretching  was  at 
one  time  much  employed  on  the  Continent, 
but  is  now  fallen  into  disuse.  It  is,  however, 
certain  that  some  patients  derived  consider- 
able benefit  from  its  application ;  and  although/ 
it  is  not  to  be  expected  that  the  motor  inco- 
ordination will  be  cmed,  yet  in  cases  where 
the  lightning-pains  are  specially  severe  the 
operation  is  certainly  worthy  of  trial. 

For  chronic  neuritis,  and  especially  for 
ascending  neuritis,  with  thickening  of  the 
nerve-trunk,  nerve-stretching  is  sometimes 
of  much  use,  and  should  always  be  given  a 
trial. 

Nerve-stretching  has  also  been  employed 
with  benefit  for  anaesthetic  leprosy,  and  for 
reflex  epilepsy.  It  does  not  appeal-  to  be  of 
any  benefit  in  tetanus,  although  at  one  time 
it  was  much  advocated  for  the  cure  of  this 
disease. 

John  Wood.      Anthony  A.  Bowlby. 
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NEB VI,  in  the  Eastern  Italian 
Riviera. — Warm,  moist,  winter  climate. 
See  Climate,  Treatment  of  Disease  by. 

NERVOUS. — A  term  used  variously  in 
reference  to  persons,  to  temperaments,  or  to 
morbid  conditions.  A  person  is  said  to  be 
nervous,  or  of  a  nervous  temperament,  wbo 
seems  to  present  a  special  susceptibility  to 
pain,  or  who  exhibits  an  undue  mobility,  as 
it  is  termed,  of  the  nervous  system — that  is 
to  say,  when  the  person  starts  or  shakes  on 
the  occasion  of  abrupt  or  intense  sensorial 
impressions,  or  when  he  exhibits  a  prone  - 
ness  to  convulsions,  or  manifests  an  exalted 
emotional  susceptibility.  An  organisation  of 
this  kind  characterises  children  rather  than 
adults,  and,  amongst  the  latter,  females  more 
than  males.  Nevertheless,  in  persons  of  both 
sexes  such  a  bodily  disposition  is  frequently 
to  be  met  with,  varying  not  only  in  degree, 
but  also  in  kind  or  type.  As  one  of  the  most 
important  and  peculiar  of  these  varieties,  we 
must  include  the  as  yet  very  imperfectly 
understood  condition  known  as  hysteria  {see 
Hysteeia).  A  nervous  disposition  may  be 
either  inherited,  or  acquired  during  the  life 
of  the  individual,  and  it  then  ensues  as  a 
sequence  of  some  severe  illness,  of  some 
grave  anxiety,  or  of  some  physical  or  moral 
shock. 

In  reference  to  disease,  the  term  '  nervous ' 
is  used  with  different  significations  in  dif- 
ferent cases.  Sometimes  it  is  used  in  more 
general  terms  to  signify  that  the  disease  is 
one  implicating  the  nervous  system  rather 
than  any  other  part  of  the  body.  At  other 
time3  the  use  of  the  term  is  very  variable. 
Thus,  by  the  term  'nervous  aphonia'  we 
imply  that  the  voicelessness  is  due  to  some 
functional  nervous  inhibition,  rather  than 
to  any  distinct  paralytic  condition  caused  by 
structural  disease ;  while,  by  the  term  '  ner- 
vous deafness '  we  should  imply  that  the 
deafness  is  due  to  disease,  functional  or  or- 
ganic, of  the  auditory  nerve  or  its  centres, 
rather  than  to  an  inflammatory  or  other 
affection  of  the  middle  ear. 

H.  Charlton  Bastian. 

NERVOUSNESS. — A  term  applied  to 
the  state  of,  or  to  the  conditions  manifested 
by,  a  person  coming  within  the  description 
of  '  nervous '  as  above  defined.  See  Ner- 
vous. 

NERVOUS  SYSTEM,  Diseases  of. 
The  complexity  of  the  nervous  system,  its 
manifold  functions,  and  its  extensive  distri- 
bution, render  its  diseases  more  varied  than 
those  of  any  other  system  of  the  body. 

From  the  manner  in  which  the  nervous 
and  vascular  systems  interlock,  their  diseases 
or  pathological  conditions  are  to  some  ex- 
tent inseparably  related  to  each  other.  The 


modes  of  interference  with  the  functions  of 
the  vascular  system  through  altered  nervous 
action  are  comparatively  few  and  simple. 
The  heart  may,  under  the  influence  of  modi- 
fied nervous  stimulation  depart  from  its  cus- 
tomary order  and  rate  of  contraction,  or  in 
extreme  cases  cease  to  beat;  the  smaller 
arteries  over  a  greater  or  less  extent  of  the 
body  may  dimmish  in  their  calibre,  or  become 
dilated;  but,  save  for  such  events  as  these 
and  their  direct  consequences,  the  work  of 
the  vascular  system  is  habitually  carried  on 
without  variations  impressed  upon  it  by  ab- 
normal states  of  the  nervous  system. 

On  the  other  hand,  the  diseases  of  the  ner- 
vous system  which  may  be  induced  by  al- 
tered quality  of  blood,  or  by  alteration  of 
function  in  the  heart  or  some  part  of  the 
vascular  system,  are  numerous  and  varied. 
The  functional  activity  of  the  system  as  a 
whole  may  be  degraded,  owing  to  the  fact  of 
its  receiving  an  inadequate  amount  of  blood 
from  a  feeble  or  slowly  acting  heart.  Or  the 
functions  of  a  part  of  the  system  may  be 
interfered  with  by  an  undue  contraction  or 
dilatation  in  its  small  arteries,  or  by  an  im- 
pediment to  the  outflow  of  blood,  inducing  a 
mechanical  congestion.  Again  the  complete 
or  partial  arrest  of  the  blood-flow  in  the 
vessels  of  some  important  region  (owing  to 
thrombosis  or  embolism  therein),  or  the  rup- 
ture of  one  of  the  branches  of  such  a  vessel, 
with  extravasation  of  blood  into  the  organ — 
either  of  these  events  may  impair  or  destroy 
the  functions  of  that  particular  part,  even 
if  it  cause  no  more  general  disturbance  of 
nerve-function.  In  short,  both  local  perver- 
sions of  function,  and  structural  changes  in 
the  nervous  system,  are  far  more  frequently 
initiated  by  altered  quality  of  blood,  or  un- 
natural phenomena  in  the  vessels  of  the  part, 
than  by  primary  morbid  changes  in  either 
of  the  other  two  components  of  nerve-tissue, 
namely,  the  nerve-elements  themselves  or 
their  interstitial  connective  tissue. 

But,  as  already  intimated,  the  number  of 
different  nervous  diseases  is  referable  princi- 
pally to  the  great  complexity  of  this  system. 
It  is  now  a  familiar  fact  that  the  same  kind 
of  morbid  change  existing  in  different  parts 
of  the  nervous  system  tends  to  give  rise 
to  wholly  dissimilar  groups  of  symptoms. 
Hence  the  importance,  from  a  clinical  point 
of  view,  of  studying  the  varied  functions  and 
functional  relationships  of  the  several  parts  of 
the  nervous  system. 

The  most  practical  and  useful  classification 
of  the  principal  component  parts  of  the  ner- 
vous system  is  as  follows : — 

1.  The  Cerebrospinal  Division  (or  Ner- 
vous system  of  animal  life). 

a.  The  Encephalon  (Cerebrum  and 

Cerebellum). 

b.  Tho  Spinal  Cord. 

c.  The  Cerebral  and  Spinal  Nerves. 
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2.  The  Organic  Division  (or  Nervous  sys- 
tem of  vegetative  life), 
a.  The   Pneumogastric   or  Vagus 
Nerves. 

6.  The  Great  Sympathetic  System 
(with  which  is  included  the 
'Vaso -Motor'  System  of 
Nerves). 

This  classification,  though  in  part  natural, 
is  m  other  respects  purely  artificial.  The 
cerebro-spinal  and  the  organic  nerve-centres 
are  structurally  continuous  at  many  points. 
The  vagus  nerves,  and  the  vaso-motor  sys- 
tem of  fibres  in  part,  have  an  encephalic 
origin,  though  the  latter  are  distributed 
almost  throughout   with  the  sympathetic 
system,  of  which  it  constitutes  by  far  the 
most  important  part.    This  sympathetic  sys- 
tem is  connected  at  intervals  with  the  whole 
length  of  the  cerebro-spinal  system,  from  the 
lumbar  enlargement  to  the  base  of  the  brain, 
chiefly  by  connecting  filaments  passing  be- 
tween it  and  the  anterior  spinal  nerves. 
Some  of  these  connecting  filaments  are  af- 
ferent, others  are  efferent.    The  brain  again 
is  brought  into  immediate  relation  with  the 
sympathetic  system  through  the  widespread 
filaments  of  the  pneumogastric  nerves,  which 
mingle  with  almost  all  the  visceral  plexuses, 
both  of  the  thorax  and  of  the  abdomen. 
The  spinal  accessories  seem  to  be  the  motor 
nerves  through  which  the  more  direct  im- 
pressions brought  to  the  medulla  by  the 
pneumogastrics  are  reflected  upon  some  of 
the  viscera.     Similarly,  the  transference  of 
motor  stimuli  direct  from  the  spinal  cord 
to  the  viscera,  in  response  to  afferent  impres- 
sions conveyed  to  it  by  certain  nerves  of  the 
sympathetic  system,  takes  place  through 
motor  fibrils  in  the  filaments  connecting  the 
anterior  spinal  nerves  with  this  system.  The 
sympathetic  system  also  possesses  its  own  in- 
trinsic^  motor  fibres  and  vaso-motor  centres. 
Other  intrinsic  motor  centres  probably  exist 
amongst   the  sympathetic  ganglia,  which, 
like  those  of  the  heart,  may  be  capable  of 
bringing  about  muscular  contractions  in  the 
parts  with  which  they  are  severally  in  re- 
lation. 

The  direct  consequence  of  the  close  rela- 
tionship between  the  viscera  and  the  fibres 
of  the  pneumogastric  and  spinal  accessory, 
as  well  as  between  the  spinal  motor  nerves 
and  those  emanating  from  the  central  con- 
nexions of  the  vaso-motor  system,  is  that  we 
find  lesions  of  some  portions  of  the  cerebro- 
spinal system  frequently  involving  alterod 
actions  in  parts  under  the  immediate  influ- 
ence of  the  nervous  system  of  organic  life — 
as  when  diseases  of  the  bulb  and  its  neigh- 
bourhood disturb  the  action  of  the  heart  or 
the  respiratory  processes,  when  vomiting  is 
produced  by  cerebral  or  spinal  disease,  when 
diabetes  or  polyuria  is  induced  by  irritations 
of  the  fourth  ventricle.  Such  effects,  again, 
are  illustrated  by  the  flow  of  tears  under  the 
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influence  of  grief,  by  the  arrest  of  the  sali- 
vary  secretion  under  the  influence  of  fear,  or 
by  the  occasional  production  of  an  increased 
flow  of  the  same  fluid  at  the  thought  of 
savoury  food.  Or,  the  action  of  the  two 
nervous  systems  upon  one  another  may  take 
place  m  an  opposite  direction,  as  when  in  a 
neurotic  subject  an  irritant  in  the  intestine 
or  the  passage  of  a  renal  calculus  down  the 
ureter,  gives  rise  to  convulsions ;  when,  ac- 
cording  to  some  authorities,  forms  of  'reflex' 
paralysis  are  produced;  when  the  'spirits' 
are  depressed  under  the  influence  of  visceral 
disease,  sometimes  to  such  an  extent  as  to 
induce  melancholia ;  or  when,  on  the  other 
hand,  irritative  states  of  the  ovary  lead  to  that 
form  of  insanity  known  as  nymphomania. 

Sympathetic  disturbances  are  also  apt  to 
show  themselves  in  the  functions  of  certain 
parts  comprised  within  the  sphere  of  the 
cerebro-spinal  system  itself,  when  some  other 
portion  of  it  becomes  the  seat  of  disease, 
though  the  extent  to  which  this  occurs  is  still 
involved  in  much  doubt.  Brown-Sequard 
believed  that  hemiplegia  itself  is  often  in- 
duced by  an  'inhibitory '  influence,  emanating 
from  some  morbid  portion  of  the  brain  and 
acting  upon  certain  motor-cells  in  the  spinal 
cord.  Similarly  we  find  an  irritation  occur- 
ring in  one  portion  of  the  organic  nervous 
system  entailing  morbid  manifestations  in 
some  other  and  perhaps  distant  part  of  this 
system,  as  when  the  early  stage  of  pregnancy 
or  when  ovarian  or  uterine  disease  leads  to 
vomiting;  when  certain  irritations  of  the 
stomach  excite  the  act  of  coughing ;  or  when 
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irritations  of  the  bronchial  mucous  membrane 
lead  to  vomiting.  Essentially  similar  phe- 
nomena are  seen  when  suprarenal-capsular 
disease  leads  to  sickness ;  or  when  a  blow  on 
the  epigastrium,  by  conveying  a  shock  to  the 
semilunar  ganglia,  causes  an  arrest  of  respi- 
ration or  of  the  heart's  action.  See  Sympa- 
thetic System,  Disorders  of. 

This  tendency  to  the  establishment  of 
sympathetic  or  related  disturbance  of  distant 
parts  in  local  diseases  of  the  nervous  system 
is  one  of  the  principal  sources  of  the  great 
complexity  of  the  problems  of  diagnosis  in 
these  affections.  Thus,  though  a  lesion  in 
the  brain  may  give  rise  to  a  certain  set  of 
direct  effects,  the  consequences  of  the  same 
lesion  may  also,  and  mostly  do,  become 
multiplied  by  the  production  of  what  are 
called  indirect  effects.  Such  indirect  effects 
may  show  themselves  either  in  the  direction 
of  arrest  or  of  exaltation  of  function  in  other 
parts  of  the  brain  or  spinal  cord,  and  in  the 
former  case  they  are  often  said  to  be  brought 
about  by  '  inhibition.' 

The  proportion  botween  the  direct  and 
the  indirect  effects  resulting  from  an  injury 
to  nervous  tissue  varies  greatly  in  different 
cases,  according  to  the  seat,  extent,  and 
nature  of  the  lesions,  as  well  as  according 
to  the  age,  sex,  and  general  health  of  the 
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patients.  Hence  it  often  happens  that  the 
same  kind  of  lesion  seems  at  different  times 
to  give  rise  to  different  sets  of  clinical 
phenomena. 

In  regard  to  diseases  of  the  organic  ner- 
vous system  our  knowledge  is  at  present  ex- 
tremely defective.  The  recognition  of  the 
diseases  of  this  system — that  is,  as  diseases 
having  such  or  such  a  pathological  starting- 
point-Lis  beset  with  peculiar  difficulties. 
This  is  in  part  attributable  to  the  free  con- 
nexions existing  between  the  organic  and 
the  cerebro-spinal  nervous  system,  and  the 
consequent  difficulty,  so  frequently  arising, 
which  opposes  itself  to  our  settlement  of  the 
question  as  to  whether  any  particular  group 
of  symptoms,  possibly  due  to  some  primary 
disease  of  a  portion  of  the  organic  nervous 
system,  really  owns  such  a  cause,  or  whether 
it  is  rather  due  to  some  disordered  condition 
of  the  cerebro-spinal  centres,  which  induces 
indirect  effects  on  the  side  of  the  nervous 
system  of  organic  life.  Then,  again,  in  other 
cases,  disease  of  some  portion  of  the  organic 
nervous  system  may  really  exist,  which,  by 
reason  merely  of  our  present  defective  physio- 
logical and  pathological  knowledge,  remains 
unsuspected  as  a  disease  having  that  particu- 
lar nature  and  origin. 

The  nature  of  the  functions  performed  by 
the  organic  nervous  system  sufficiently  ex- 
plains this  difficulty.  In  part  it  serves  to 
link  the  functional  activity  of  certain  viscera 
with  sensory  impressions  or  motor  acts  re- 
ferable to  the  cerebro-spinal  system,  as  in 
the  processes  of  ordinary  or  disturbed  respi- 
ration, parturition,  &c. ;  in  part  also  it  brings 
different  organs  into  co-ordinated  activity,  as 
when  the  presence  of  food  in  the  alimentary 
canal  excites  the  simultaneous  activity  of 
the  pancreas,  the  liver,  and  other  glandular 
organs.  And  how  well  such  functions  as 
those  last-named  are  performed  we  are  often 
only  able  to  estimate  vaguely,  if  at  all,  since 
the  actions  of  those  portions  of  the  nervous 
system  on  which  they  depend  do  not  reveal 
themselves  either  by  sensible  impressions,  or 
by  movements  of  parts  of  which  we  are 
conscious. 

Other  functions  of  the  '  sympathetic '  ner- 
vous system,  such  as  those  which  have  to  do 
with  the  maintenance  and  regulation  of  the 
functional  activity  of  the  blood-making  or 
ductless  glands — namely,  the  liver,  the  spleen, 
the  suprarenal  capsules,  the  thyroid  gland 
and  the  lymphatic  glands — are  even  still 
farther  beyond  the  pale  of  recognisable 
phenomena.  Yet  disturbances  of  these  purely 
organic  functions  may  give  rise  to  certain 
general  affections,  which  we  are  unable  to 
refer  to  morbid  states  or  actions  of  this 
portion  of  the  nervous  system.  Suprarenal- 
capsnlar  disease,  leucocythtemia,  azoturia, 
diabetes,  chlorosis,  various  forms  of  antemia, 
and  other  conditions  of  general  malnutrition, 
are  instances  of  diseases  possibly  due  to  de- 


ficient or  perverted  action  of  some  of  these 
blood-making  organs,  immediately  occasioned 
by  morbid  conditions  of  the  sympathetic 
nerve-centres  in  relation  therewith.  And  it 
may  be  fairly  presumed  that  the  functional 
activity  of  these  organs  is  influenced  by  the 
nerves  and  nerve-centres  with  which  they 
are  in  connexion — just  as  that  of  ordinary 
secretory  glands  (such  as  the  parotid  and 
sub-maxillary)  is  known  to  be  under  the  in- 
fluence of  the  nerves  with  which  they  are 
supplied. 

The  true  pathology  of  such  general  diseases 
as  have  been  named,  we  may  hope,  will  be 
ultimately  elucidated  by  the  application  of 
the  same  means  as  have  led  to  our  present 
knowledge  concerning  the  symptomatology 
of  local  diseases  in  the  cerebro-spinal  portion 
of  the  nervous  system.  This  means,  there- 
fore, would  consist  in  a  more  searching  and 
habitual  examination  of  the  several  parts  of 
the  nervous  system  of  organic  life,  so  as  to 
endeavour  to  connect  morbid  appearances  in 
its  several  centres  with  appreciable  patho- 
logical states  of  ductless  glands  and  other 
organs,  and  the  still  further  endeavour  to 
correlate  these  morbid  appearances  with  the 
respective  states  of  health  or  symptoms  ex- 
hibited by  the  patients  during  life.  Slow 
and  difficult  as  this  method  is,  it  is  the  only 
one  (apart  from  the  experimental  method 
with  lower  animals,  which  is  here  available 
only  to  a  very  limited  extent)  that  would 
appear  to  hold  out  any  probability  of  ulti- 
mate success. 

The  obscurity  prevailing  in  reference  to 
diseases  of  the  cerebro-spinal  nervous  system. 
is  not  to  be  compared  in  extent  with  that 
relating  to  the  nervous  system  of  organic 
life.  The  reason  of  this  is  obvious.  Devia- 
tions from  its  proper  functions  come  much 
more  easily  under  the  ken  of  the  physician 
and  of  the  patient;  whilst,  in  addition, 
morbid  changes  in  this  part  are  a  few  degrees 
less  difficult  to  detect ;  and  as  they  are  situated 
in  parts  which  are  also  much  more  frequently 
scrutinised  in  the  post-mortem  room,  such 
changes  are  in  reality  far  more  frequently 
recognised  than  when  they  occur  in  one  or 
other  of  the  more  scattered  centres  of  the 
nervous  system  of  organic  life. 

For  some  general  remarks  on  the  diseases 
of  the  cerebro-spinal  nervous  system,  the 
reader  is  referred  to  the  articles,  Brain, 
Diseases  of ;  and  Spinal  Cord,  Diseases  of. 

^Etiology  and  Pathology.— The  proper 
and  well-balanced  working  of  the  nervous 
system,  as  a  whole,  depends  upon  the  main- 
tenance of  the  accustomed  degree  of  excita- 
bility in  its  different  nerve-centres ;  and  the 
proper  nutrition  of  such  centres,  upon  which 
their  normal  molecular  mobility  depends,  is 
certainly  largely  dependent  upon  their  habit- 
ually receiving  a  supply  of  blood  which  is 
definite  in  amount,  and  uniform  in  quality. 
But  the  amount  of  blood  going  to  any  tissuo 
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or  part  is  subject  to  the  regulating  influence 
ot  the  local  vaso-motor  centre,  with  which 
the  vaso-motor  nerves  supplying  the  blood- 
vessels in  question  are  in  relation.    By  the 
influence  of  other  parts  of  the  nervous  system, 
or  owing  to  the  condition  of  these  vaso-motor 
nerve-centres,  the  vessels  dependent  upon 
them  may  be  either  unduly  contracted  or 
unduly  dilated.    Again,  the  proper  quality  of 
blood  is  subject  to  much  alteration  in  different 
diseases ;  for  instance,  it  may  be  thin  and 
poor  in  anaemic  states,  it  may  contain  poison- 
ous ingredients  in  workers  with  lead  and 
mercury,  whilst  it  may  contain  varied  noxious 
constituents  in  those  suffering  from  grave 
hepatic  and  renal  disease,  from  septicsemia, 
and  from  the  acute  specific  fevers.    In  this 
latter  group  there  is,  however,  reason  to 
believe  that  some  of  the  abnormal  nervous 
phenomena  which  are  apt  to  manifest  them- 
selves may  be  due,  not  so  much  to  the  direct 
toxic  influence  of  altered  blood,  as  to  the 
fact  that  in  such  states  of  the  system  the 
blood  may  be,  at  times,  more  prone  than 
natural  to  coagulate  in  the  minute  vessels  of 
the  nervous  system.    Such  undue  proneness 
to  coagulate  sometimes  depends  upon  the 
existence  of  an  increased  number  of  white 
blood-corpuscles,  which,  either  from  the  state 
of  the  blood-plasma,  or  from  the  condition 
of  the  tissues  outside,  show  a  more  than 
usual  amoeboid  activity.  Or  an  undue  prone- 
ness of  the  blood  to  coagulate  in  some  of  the 
small  vessels  of  the  nervous  system,  during 
or  after  certain  of  the  acute  specific  diseases, 
may  be  due  to  an  unnatural  tendency  of  the 
fibrin  to  separate  from  such  altered  blood. 
The  nutritive  changes  taking  place  in  dif- 
ferent tissues  are  chemical  changes,  differing 
from  one  another  in  exact  nature,  and  there- 
fore capable  of  reacting  differently  upon  the 
blood  circulating  through  such  parts.  These 
facts  suffice  to  show  how  difficult  it  is  to 
draw  the  line  between  what  are  probably 
mere  toxic  effects  of  an  altered  blood,  and 
those  which  are  due  in  the  main  to  minute 
and  almost  inappreciable  changes  in  the  con- 
dition of  the  smaller  blood-vessels  of  a  nerve- 
centre. 

But  whenever  variations  take  place  in  the 
nutritive  condition  of  any  centre,  these  varia- 
tions are  apt  to  involve  not  only  an  altered 
action  in  that  particular  part,  but  a  perverted 
functional  activity  of  other  related  parts.  It 
often  happens,  therefore,  that  an  exaltation 
or  diminution  of  functional  activity  in  some 
one  part  of  the  nervous  system  causes  a 
diminution,  exaltation,  or  other  perverted 
activity  in  distant  parts  of  the  system.  Thus, 
owing  to  the  many  possible  permutations  and 
combinations,  we  may  get  the  most  varied 
grouping  of  abnormal  phenomena  traceable 
to  altered  actions  in  the  nervous  system,  and 
having  for  a  starting-point  some  perverted 
functioning  of  one  or  more  nerve-centres. 
We  have  here  some  of  the  modes  of  pro- 
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duction  of  what  are  commonly  called  func 
Uonal diseases.  Diseases  of  this  type  are 
specially  apt  to  manifest  themselves  after 
some  unusual  strain  has  been  thrown  upon 
the  nervous  system,  especially  if  the  general 
neaith  was  at  the.  same  time  lowered.  The 
strain  may  have  arisen  from  prolonged  over- 
work and  deficient  sleep,  or  from  some  sudden 
mental  shock,  whether  of  joy  or  terror,  but 
more  especially  the  latter.  At  other  times 
such  functional  diseases  appear  without  any 
assignable  cause,  more  especially  in  persons 
of  a  neurotic  habit  of  body.  Great  differences 
exist  amongst  different  individuals  in  this 
respect— that  is,  in  their  proclivity  to  diseases 
ot  the  nervous  system,  though  it  is  a  matter 
of  common  observation  that  children  and 
females  are,  as  a  rule,  much  more  prone  than 
men  to  become  affected  by  nervous  diseases 
of  this  type. 

It  is  now  a  well-established  fact  that  per- 
sons who  are  endowed  with  a  neurotic  habit 
of  body,  very  frequently  transmit  a  similar 
tendency  to  then-  children.  It  is  not  a  ten- 
dency to  any  one  particular  disease,  but  a 
vulnerability  of  the  nervous  system  as  a 
whole  which  is  transmitted,  so  that  under 
the  influence  of  even  a  comparatively  slight 
strain,  this  weakness  may  manifest  itself  in 
one  or  other  of  various  ways.  It  may  reveal 
itself  by  mere  general  nervousness  or  tremors, 
by  attacks  of  chorea,  by  epilepsy,  or  by  one 
or  other  of  the  forms  of  insanity.  When  the 
neurotic  habit  of  body  exists  to  a  well-marked 
extent,  either  in  one  or  in  both  parents,  dif- 
ferent children  may  be  affected  in  several  of 
these  modes ;  yet  it  is  not  necessarily  so,  for 
the  inherent  vigour  of  some  of  their  progeny 
may  cause  such  tendencies  to  be  dwarfed  and 
practically  blotted  out. 

Other  diseases  of  the  nervous  system  are 
induced  by  definite  and  easily  recognisable 
structural  changes  belonging  to  one  or  other 
of  the  following  varieties.    Rupture  of  blood- 
vessels often  happens,  causing  hemorrhage 
either  into  or  upon  the  brain  or  spinal  cord ; 
though  haemorrhage  into  the  latter  organ  is 
an  extremely  rare  event.    Or  changes  may 
occur  in  the  vessels  of  some  part  of  the 
nervous  system,  leading  to  their  narrowing 
or  actual  occlusion  by  the  combined  influence 
of  degenerations  and  thrombosis ;  or  a  simi- 
lar result  may  be  brought  about  by  the  lodg- 
ment of  an  embolus,  and  in  each  case  the 
consequence,  if  the  patient  lives  long  enough, 
is  the  establishment  of  a  focus  of  softening 
in  the  brain  or  spinal  cord.    In  addition  to 
these  changes  wo  have  others  of  an  irritative  or 
inflammatory  nature.    These  may  affect  the 
surface  of  the  brain,  when  they  are  associated 
with  simple  or  with  tubercular  meningitis; 
or  they  may  implicate  some  deeper  portion 
of  its  substance,  though  unfortunately  we  are 
at  present  only  very  imperfectly  able  to  sepa- 
rate these  inflammatory  affections  from  the 
more  simple  degenerative  softenings,  either 
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At  the  bedside  or  in  the  post-mortem  room. 
If,  however,  the  inflammatory  focus  should 
subsequently  become  the  seat  of  an  abscess, 
the  latter  difficulty  would  disappear.  In  the 
nerve-trunks  an  inflammatory  condition, 
affecting  principally  their  connective-tissue 
envelopes,  is  not  infrequently  met  with,  and 
goes  by  the  name  of  neuritis.  Again,  tumours 
may  be  found,  either  arising  in  or  pressing 
upon  some  portion  of  the  nervous  system. 
These  may  have  been  produced  under  the 
influence  of  tuberculosis  or  syphilis,  or  they 
may  be  cancerous,  or  wholly  unrelated  to 
any  general  diathetic  state.  AcepJialo cysts 
or  cijsticerci  are  also  occasionally  met  with 
pressing  upon  the  surface,  or  within  the  sub- 
stance of  the  brain ;  or  fluid  may  accumulate 
within  the  ventricles,  as  in  hydrocephalus. 
But  a  far  more  frequent  morbid  condition 
consists  of  an  overgrowth  of  the  interstitial 
connective  tissue,  leading  to  the  formation  of 
patches  or  tracts  of  sclerosis  in  the  brain  and 
spinal  cord.  This  change  constitutes  the  basis 
of  several  well-recognised  morbid  conditions 
of  a  progressive  type.  Lastly,  we  may  have 
certain  special  forms  of  atrophy  and  degene- 
ration, showing  themselves  more  especially 
in  the  nerve-cells  of  various  parts  of  the 
brain,  spinal  cord,  or  sympathetic  ganglia. 

Treatment. — For  the  treatment  of  nervous 
diseases  we  have  at  our  disposal  a  number  of 
invaluable  remedies,  the  action  of  which  is 
more  or  less  special.  Thus,  we  have  strych- 
nine and  bromide  of  potassium,  possessing  the 
opposite  properties  of  increasing  and  dimin- 
ishing the  reflex  excitability  of  the  nervous 
system,  in  addition  to  other  beneficial  modes 
of  action.  We  have  chloral,  morphine,  sul- 
phonal,  chloralamid,  and  other  drugs,  acting 
either  directly  or  indirectly  as  hypnotics,  and 
thus  allowing  the  curative  action  of  rest  to 
come  into  play.  "We  have  opium  and  Indian 
hemp,  subcutaneous  injections  of  morphine, 
antifebrin,  and  the  constant  galvanic  current 
as  pain-subduer8.  We  have  drugs  like  ergot, 
belladonna,  nitro-glycerine,  and  nitrite  of 
amy],  capable  of  influencing  the  calibre  of 
the  smaller  arteries.  We  have  in  conium 
and  chloroform  most  powerful  agents  for 
relaxing  the  whole  muscular  system.  We 
have  iodide  of  potassium,  which  in  syphilis 
and  other  cachectic  states  of  the  system 
aeems  to  act  as  a  direct  antidote  for  the 
dispersion  of  gummatous  or  other  connective- 
tissue  overgrowths.  Whilst  in  the  various 
forms  of  electricity  we  have  special  agents 
of  the  highest  value,  not  only  for  mitigating 
pain,  but  for  allaying  spasm,  for  improving 
the  nutrition  of  wasted  muscles,  and  for 
facilitating  the  bringing  of  them  again  under 
the  influence  of  the  will  in  cases  of  paralysis. 

The  above  are  only  some  of  the  chief 
special  remedies  which  we  employ  in  the 
treatment  of  nervons  diseases.  We  have, 
as  more  general  remedies — so-called  nervine- 
tonics — the   preparations   of  arsenic,  iron, 


quinine,  zinc,  phosphorus,  cod-liver  oil,  &c. ; 
whilst  we  have  also  frequent  occasion  to  call 
to  our  aid  ordinary  tonics,  purgatives,  em- 
menagogues,  anthelmintics,  and  counter- 
irritants,  together  with  cold  or  tepid  douches, 
and  the  shampooing  or  massage  of  paralysed 
limbs. 

The  manifestations  of  nervous  disease  are 
immensely  influenced  by  the  general  state  of 
health  of  the  patient,  and  this  not  only  in  so- 
called  functional,  but  even  in  the  gravest  of 
structural  diseases.  There  is  indeed  no  class 
of  affections  in  which  more  good  may  result 
from  a  minute  regard  to  change  of  air,  diet, 
rest  and  exercise,  amount  and  kind  of 
labour,  and  that  general  attention  to  all 
hygienic  details  upon  which  those  most 
skilled  in  the  treatment  of  these  diseases 
always  largely  rely.  There  are  few  chronic 
diseases  of  the  nervous  system,  even  of  the 
most  obstinate  and  progressive  type,  in  which 
very  much  may  not  be  done  either  to  arrest 
or  to  stay  their  progress,  by  careful  attention 
to  such  hygienic  details,  by  the  judicious  ad- 
ministration of  drugs,  and  by  maintaining 
the  general  health  of  the  patient  at  the 
highest  possible  standard. 

H.  Charlton  Bastian. 

NERVOUS  TEMPERAMENT. — See 

Nervous  ;  and  Temperament. 

NETTLE  RASH. — A  popular  synonym 
for  urticaria.    See  Urticaria. 

NEUENAHR,  in  Germany.— Ther- 
mal alkaline  waters.    See  Mineral  Waters. 

NEU  RAGOCZI,  in  Prussia  (Sax- 
ony).— Muriated  saline  waters. 

NEURALGIA  (uevpov,  nerve;  and 
a\ye'a>,  I  suffer  pain). — Synon.  :  Fr.  Nevral- 
gie',  Ger.  Neuralgic — This  is  a  term  ap- 
plied to  a  disease  of  the  nervous  sensory 
apparatus,  marked  by  paroxysmal  pain, 
which  is  for  the  most  part  unilateral,  and 
in  the  course  of  nerves.  In  many  cases  no 
evidence  of  change  in  the  periphery  of  the 
nerve  is  discoverable,  and  to  these  the  term 
neuralgic  is  perhaps  most  properly  applied ; 
in  others,  however,  there  is  reason  to  think 
that  inflammation  of  the  nerve  is  at  least 

I  the  starting-point   of  the   disorder.  The 

;  diagnostic  points  are  as  yet  not  sufficiently 
certain  for  these  cases   of  neuritis  to  be 

|  absolutely  separated  from  those  of  simple 
neuralgia,  and  they  may  so  far  be  considered 
together.  Relative  constancy  in  the  pain, 
with  paresis  and  atrophy  of  muscles  supplied 

i  by  the  affected  nerve,  and  swelling  of  the 
nerve-trunk,  point  to  neuritis.  See  Neur- 
itis. 

^Etiology. — Neuralgia  is  prone  to  occur 
in  families  marked  by  neurosal  tendencies, 
not  necessarily  of  neuralgic  character,  but 
which  display  themselves  in  various  phases 
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oi  psychical  disturbance,  as  insanity,  hys- 
teria, hypochondriasis,  or  in  the  shape  of 
epilepsy  and  chorea.    Bare  before  puberty, 
that  crisis  has  a  strong  predisposing  in- 
fluence.   In  the  middle  period  of  life,  though 
first  attacks  are  not  very  common,  revivals 
of  old-standing  disease  are  apt  to  occur,  as 
a  result  apparently  of  the  depression  occa- 
sioned by  the  wear  and  tear  of  life.  Pre- 
mature agedness  (marked  by  atheromatous 
changes  in  the  vessels,  arcus  senilis,  perma- 
nent greyness  of  hah,  bagging  of  the  cheeks, 
pulmonary  emphysema)  conduces  to  severe 
and  mtractable  neuralgias.    Malaria  is  a 
potent  cause.    The  presence  of  sewer-gas  in 
a  house  may  occasion  persistent  neuralgia. 
Ansemia  and  malnutrition  generaUy,  how- 
ever brought  about,  play  an  important  part, 
bo  also  do  sexual  excesses,  and  perhaps 
likewise  a  state   of  celibacy.  Pregnancy, 
over-lactation,  and  monorrhagia  are  each 
predisposing  causes.     The  most  frequent 
exciting  causes  are  cold,  especially  damp 
cold ;  injury  to  the  nerve  by  violence,  or 
by  the  encroachment  of  morbid  growths; 
syphilis ;  gout ;  and  the  presence  of  lead  or 
mercury  in  the  system.    Irritation  of  peri- 
pheric organs  may  excite  neuralgia  in  nerves 
nearly  or  remotely  associated.    So  dental 
caries  may  mduce  supra-orbital  neuralgia; 
indigestion  may  excite  anginous  symptoms  ; 
uterine  disease  may  excite  neuralgia  of  dis- 
tant   nerve-trunks— as,  for   example,  the 
occipital;   and  the  presence  of  intestinal 
worms  may  explain  the  occurrence  of  neur- 
algia in  parts  quite  unconnected  with  the 
bowels.    Neuralgia  is  a  common  sequel  of 
relapsing  fever  and  of  influenza. 

Anatomical  Characters.— In  simple  neur- 
algia no  definite  lesions  are  discoverable — 
at  least,  none  that  are  constant  enough  to 
deserve  the  place  of  necessary  accompani- 
ments or  factors  of  the  disease.  As  a  result 
of  neuritis  or  perineuritis  the  nerve-trunk 
is  sometimes  found  swollen  and  hypersemic ; 
or,  111  a  later  stage,  it  may  be  atrophied  and 
its  fibres  degenerated. 

Symptoms.— After  some  little  preceding 
numbness,  cutaneous  anassthesia,  or  other 
abnormality  of  sensation,  the  import  of 
which  gets  to  be  well  understood  by  persons 
liable  to  neuralgia,  the  patient  is  seized  with 
pain,  which  at  first  is  not  severe,  and  ceases 
quickly,  but  returns  in  a  few  seconds  or 
minutes,  lasting  for  a  short  time,  and  then 
remitting.  These  darts  revive  with  shorter 
and  shorter  intervals,  so  that  in  a  little  time 
the  pain  appears  to  be  almost  continuous,  or 
interrupted  only  by  waves  of  intensity,  and 
it  will  last  for  some  seconds  or  more  than  a 
minute  togother.  Then  comes  a  respite,  to 
be  followed  by  recurrence,  and  these  alterna- 
tions may  continue  for  a  few  minutes  or  as 
many  hours.  In  attacks  of  long  duration 
where  no  treatment  is  applied,  the  pains 
gradually  get  less  acute,  the  intermissions 
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longer,  and  the  outbreak  slides  off  into  a 
confused  feeling  of  discomfort  and  bruisin" 
about  the  seat  of  pain,  coupled  with  a  sense 
ol  exhaustion  and  desire  for  sleep.  The 
character  of  the  pain  varies :  it  is  described 
as  darting  like  a  knife  or  like  lightning, 
crushing,  hammering,  boring,  and  sometimes 
burning.  _  In  neuralgia  about  the  head  the 
patient  will  often  be  seen  to  cringe  and  recede 
before  the  plunges  of  pain,  as  though  he  were 
receiving  blows.    When  the  pain  is  at  its 
worst  there  is  often  a  radiation  of  it  to  other 
nerves,  and  especially  to  those  placed  sym- 
metrically with  the  one  affected ;  but  this 
secondary  pam  never  attains  anything  like 
the  severity  of  the  original.    Not  always,  but 
very  commonly,  certain  definite  points  where 
pressure  is  exceedingly  painful  may  be  found 
t  Pa],Pa.tlon-    These>  the  points  douloureux 
ol  Valleix,  have  a  certain  diagnostic  import- 
ance.   Bare  in  first  attacks,  they  are  much 
more  common  in  patients  who  have  been 
subject_  to  recurrences  during  many  years. 
There  is  always  a  nerve-branch  under  the 
skm  at  these  points;  and  more  often  than  not 
they  correspond  with  the  point  of  emergence 
of  a  nerve  from  a  bony  groove  or  opening,  or 
its  passage  through  a  muscular  aponeurosis. 
Pallor  of  the  skin,  followed  by  intense  red- 
ness, horripilation,  and  other  evidences  of 
vaso-motor  disturbance,  are  common.  In 
the  case  of  nerves  being  attacked  which 
preside  over  glands  there  is  often  increased 
secretion.    The  tactile  sensibility  of  the  skin 
is  almost  always  (iiminished  after  a  time 
in  the  neighbourhood  of  the  affected  nerve, 
though  at  first  there  is  some  hyperesthesia. 

Local  Varieties. — The  varieties  of  neur- 
algia are  divided  into  two  primary  groups, 
namely:  I.  Superficial;  and  II.  Visceral. 

I.  Superficial.— These  include  the  fol- 
lowing : — 

(a)  Trigeminal  neuralgia.  See  Tic  Dou- 
loureux. 

(6)  Cervico -occipital  neuralgia. — The  pos- 
terior branches  of  the  first  four  pahs  of  spinal 
nerves  may  be  affected,  but  it  is  that  of  the 
second,  the  great  occipital,  which  is  most  im- 
portant, from  its  size,  and  the  frequency  with 
which  it  is  attacked.  Shooting  pains  start 
from  just  below  the  occiput,  and  run  over  the 
back  and  top  of  the  head,  sometimes  into  the 
external  meatus,  and  often  to  the  front  of  the 
head  and  face.  Giddiness,  noise  in  the  ears, 
and  some  confusion  of  ideas  are  often  as- 
sociated, and  frequently  cause  cervico-occipital 
neuralgia  to  be  mistaken  for  commencing 
organic  disease  of  the  brain.  It  may  begin 
by  such  acute  tenderness  of  the  scalp  as 
makes  it  an  agony  to  brush  the  hair. 

(c)  Cervico-brachialneuralgia. — The  nerves- 
of  the  brachial  plexus  and  the  posterior 
branches  of  the  four  lower  cervical  nerves 
are  here  concerned.  The  pains  affect  the 
neck  and  shoulders,  or  shoot  down  the  arm 
to  the  hand,  in  the  course  of  one  or  more  of 
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the  nerve-trunks.  Painful  points  may  be 
found  in  the  axilla,  over  the  upper  part  of 
the  deltoid,  at  the  bend  of  the  elbow,  three 
inches  above  it  externally,  in  the  groove 
between  the  inner  condyle  of  the  humerus 
and  the  olecranon,  at  the  ulnar  side  of  the 
annular  ligament,  and  where  the  radial  nerve 
becomes  superficial.  The  ulnar  nerve  is  that 
most  often  affected,  but  the  neuralgia  usually 
spreads  to  other  trunks.  This  form  of  neur- 
algia is  sometimes  associated  with  the  pre- 
sence of  carious  teeth. 

(d)  Dorso-intercostal  neuralgia.    See  In- 
tercostal Neuralgia. 

(e)  Lumbo-abdominal  neuralgia. —  Here 
the  superficial  branches  of  the  lumbar  plexus 
to  the  abdominal  walls  are  affected.  It  is 
less  common  than  intercostal  neuralgia,  but 
resembles  it  generally.  The  female  sex  is 
apt  to  be  most  affected.  Tender  points  may 
be  found  close  to  the  spine,  at  the  middle  of 
the  crest  of  the  ilium,  in  the  hypogastric 
region,  in  the  groin,  and  on  the  scrotum. 

if)  Crural  neuralgia. — This  variety  is 
almost  always  met  with  as  a  complication  of 
sciatica,  being  rare  by  itself.  Pain  occurs  in 
the  front  of  the  thigh  and  knee,  and  inner 
surface  of  the  leg  and  foot.  The  long  saphenous 
branch  of  the  anterior  crural  nerve  is  most 
commonly  affected.  This  form  of  neur- 
algia is  not  infrequent  in  hip-joint  disease, 
where  it  is  secondary  to  irritation  of  the 
branches  of  the  obturator  nerve  supplying 
the  joint. 

(g)  Obturator  neuralgia  affects  the  inner 
side  of  the  thigh. 

(h)  Femoro -popliteal  neuralgia.  See  Scia- 
tica. 

(i)  Coccydynia. — Pain  in  the  neighbour- 
hood of  the  coccyx,  more  properly  called 
coccygodynia,  especially  apt  to  occur  in 
women,  is  sometimes,  but  by  no  means  al- 
ways, due  to  neuralgia  of  the  coccygeal 
plexus.    See  Coccygodynia. 

EL  Visceral. — (a)  Cardiac. — A  certain 
portion  of  the  class  of  cases  called  angina 
pectoris  depends  upon  cardiac  neuralgia  (see 
Angina  Pectoris).  There  is  sudden  severe 
pain  at  the  lower  end  of  the  sternum,  darting 
to  the  back  and  down  the  left  arm,  or  it  may 
be  diffused  over  the  chest  and  affect  both 
arms.  The  heart  feels  as  though  it  were 
grasped,  the  face  loses  colour,  the  pulse  be- 
comes altered  in  character,  there  is  cold 
sweating,  and  generally  the  aspect  and  feel- 
ing of  approaching  death.  Such  attacks  may 
be  confined  to  two  or  three  repetitions,  or 
there  may  be  a  constant  tendency  to  their 
recurrence  under  circumstances  of  fatigue  or 
strong  emotion. 

(&)  Uterine  and  ovarian  neuralgia. — Pain 
attendant  upon  menstruation,  independent  of 
any  mechanical  difficulty,  is  thus  named.  It  i 
may  be  excited  by  such  sources  of  peripheral 
irritation  as  ascarides,  leucorrhrt-a,  renal 
calculus,  prolapsus  uteri,  tumours,  ulceration  , 


of  the  cervix,  or  impaction  of  faeces ;  or  the 
sources  may  be  in  some  distant  part  of  the 
body.  Ovarian  neuralgia  may  be  accom- 
panied by  congestion  of  the  ovary. 

(c)  The  'urethra,  bladder,  rectum,  Tiidney, 
and  testis  may  each  be  affected  by  neuralgia. 
The  last-named  may  result  from  self-abuse, 
or  be  consequent  upon  renal  concretion.  See 
Nephralgia. 

(d)  Castralgia. — Abdominal  neuralgia  is 
characterised  by  intensity  of  colicky  pain, 
occurring  in  paroxysms,  in  circumstances 
differing  from  those  which  induce  ordinary 
dyspepsia.  There  is  nearly  always  a  history 
of  neuralgia  in  some  other  part  of  the  body. 
Vomiting  sometimes,  and  constipation  in- 
variably, accompanies  the  attacks.  See  Gas- 
tralgia. 

Complications  and  Sequelae. — Neuralgia 
when  it  attacks  mixed  nerves  may  produce 
muscular  powerlessness,  which  is  not  merely 
a  shrinking  from  making  muscular  effort 
because  of  the  pain  attending  it,  but  a  tem- 
porary paralysis.  Or  there  may  be  spasm 
of  muscles.  Long-continued  neuralgia  is  at- 
tended by  more  or  less  atrophy  of  the  muscles 
supplied  by  the  affected  nerves,  which  may 
be  temporary,  or,  in  cases  where  frequent 
recurrences  of  the  attack  take  place,  may  be 
permanent.  Certain  forms  of  neuralgia, 
especially  that  of  the  first  division  of  the  fifth, 
intercostal,  and  sciatic  nerves,  are  liable  to  be 
accompanied  by  a  herpetic  eruption.  It  is 
probable  that  these  are  cases  of  neuritis  (see 
Herpes).  Anaesthesia  of  a  portion  of  the 
skin  will  often  persist,  though  the  pain  itself 
may  be  absent. 

Diagnosis.— It  may  be  said  perhaps  that 
for  pain  to  be  strictly  accounted  neuralgic 
there  should  be  no  obvious  cause  for  it,  such 
as  fever,local  inflammation,  tumour,  or  injury; 
it  should  be  intermittent,  or  at  least  liable  to 
great  exacerbations,  and  independent  of  move- 
ment or  any  external  agency ;  it  should  take 
the  course  of  one  or  more  nerves  ;  and  there 
should  be  spots  painful  to  pressure  in  some 
of  the  localities  already  indicated.  Neuralgia 
is  distinguished  from  myalgia  by  the  latter 
involving  the  attachments  of  a  muscle,  not 
occurring  in  paroxysms,  but  dependent  upon 
movement ;  from  aneurysm  by  careful  physical 
examination,  which  is  especially  necessary 
when  the  pain  is  about  the  chest  and  loins. 
In  chronic  rheumatism  the  pain  is  diffused, 
and  influenced  by  movement ;  and  it  does 
not  affect  the  district  of  a  particular  nerve. 
Acute  rheumatism  is  accompanied  by  eleva- 
tion of  temperature,  swoating,  and  swelling 
of  joints.  The  thermometer,  and  the  known 
syinptoins  and  signs  of  the  several  diseases, 
will  usually  at  once  exclude  pleurisy,  pneu- 
monia, and  peritonitis.  Syphilitic  periostitis 
is  evidenced  by  the  sight  and  touch,  as  well 
as  (if  it  occur  early  in  the  disease)  by  the 
presence  of  febrile  movement.  "Where  pain 
in  tho  back  is  supposed  to  be  of  neuralgic 
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ongm  it  is  important  to  exclude  the  presence 
ol  hernia.   Examination  should  be  made  per 
vagvnam  to  exclude  flexions  or  tumours  of 
the  uterus,  and  .per  cmum  for  the  presence  of 
abscess  about  the  rectum  or  of  malignant  dis- 
ease. Organic  disease  of  the  brain  must  be  ex- 
cluded by  the  absence  of  local  palsy,  vomiting, 
intellectual  disturbance,  and  optic  neuritii 
The  pains  of  Bright 's  disease  must  be  care- 
tally  excluded  by  search  for  albumen,  signs  of 
arterial  thickening,  and  cardiac  hypertrophy, 
bpmal  irritation  is  accompanied  by  pains, 
winch,  however,  fail  to  mark  the  district  of 
particular  nerves,  and  are  vague  and  shifting. 
Ihere  is  hyperesthesia  of  the  skin  over  some 
ol  the  vertebral  spines.    Locomotor  ataxy  is 
characterised  by  pains  of  lightning-like  ra- 
pidity, and  neuralgic  in  character  ;  but  they 
shift,  and  are  often  accompanied  by  a  stagger- 
ing gait,  sometimes  by  diplopia.    Absence  of 
the  patellar  tendon  reflex  (the  quadriceps  ex- 
tensor muscle  at  the  same  time  responding 
freely  to  faradisation  and  blows),  observed 
along  with  shifting  neuralgic  pains,  is  a 
strong  indication  of  locomotor  ataxy.  The 
pains  of  syphilis  in  its  second  stage  may  be 
distinguished  by  the  presence  of  fever,  usually 
also  of  a  rash,  and  by  the  fact  that  they  affect 
many  parts  at  once. 

Pbognosis.— Youth,  the  absence  of  a 
strongly  marked  history  of  hereditary  neur- 
osis, the  fact  that  neuralgia  has  followed 
exposures  to  unusual  strain,  violence,  severe 
weather,  or  transient  defects  of  nutrition, 
and  that  its  attacks  are  influenced  readily 
by  treatment,  afford  a  favourable  prognosis. 
The  onset  of  the  disease  after  middle  life, 
and  its  concurrence  with  signs  of  arterial 
degeneration,  are  unfavourable  as  regards 
cure.  Neuralgia  of  itself  can  scarcely  be 
said  to  affect  the  duration  of  life.  On  the 
whole,  neuralgia  of  the  fifth  nerve  is  the 
most  persistent. 

Treatment.— In  patients  suffering  from 
malnutrition  the  diet  should  be  ample  and 
nutritious,  and  should  include  a  fair  amount 
of  the  fatty  element,  in  the  form  of  cod-liver 
oil,  butter,  or  cream.  A  little  stimulant  may 
sometimes  be  necessary— enough  to  promote 
primary  digestion ;  but  no  attempt  should  be 
made  to  relieve  pain  by  its  direct  agency. 

Where  rheumatism  is  suspected  as  a  cause 
of  the  neuralgia  it  should  be  treated  by  salicy- 
late of  sodium  in  twenty-grain  doses  three  or 
four  times  a  day.    Two  or  three  grains  of 
iodide  of  potassium  with  fifteen  of  carbonate 
of  sodium,  taken  every  four  hours,  will  often 
remove  neuralgic  pain  connected  with  rheu- 
matism.   When  malaria  is  suspected,  it  is 
well  to  follow  up  this  treatment  by  quinine 
in  doses  of  from  five  to  ten  or  twenty  grains 
twice  a  day.    A  mercurial  purgative  may  be 
usefully  combined  with  a  dose  of  quinine. 
If  there  be  syphilis,  iodide  of  potassium  in 
ten-grain  doses  three  times  a  day  must  be 
had  recourse  to ;  if  gout,  the  acetic  extract 


of  colchicum  may  be  given  in  one-grain 
doses  twice  daily,  coupled  with  saline  pur- 
gatives   especially  Carlsbad  natural  salts 
Ihe  salicylate  of  sodium  is  even  more  useful 
in  gout  than  in  rheumatism.    It  should  be 
given  m  doses  of  twenty  or  thirty  grains 
repeated  two  or  three  tunes  a  day.  Even 
where  there  is  no  history  of  malaria  quinine 
will  often  be  very  useful,  especially  in  neur- 
algia of  the  first  division  of  the  fifth  (see 
Iic-Douloubeux).     The  liquor  arsenicalis, 
m  doses  of  V\nj,  increased  cautiously  to 
lllviij  or  nix,  and  the  tincture  of  steel,  in 
doses  of  mxxx,  largely  diluted  with  water, 
may  sometimes  be  used  with  advantage: 
and  the  latter  will  occasionally  succeed  even 
when  there  are  no  ordinary  'signs  of  chlo- 
rosis.   As  anaemia  may  exist  with  a  well- 
coloured  face,  the  state  of  the  gums  and 
inner  surface  of  the  lower  eyelid  should  be 
examined  for  undue  pallor.    Strychnine,  in 
1'luj  to  inv  doses  of  the   solution  three 
or  four  times  daily,  is  especially  useful  in 
gastralgia ;  and  belladonna,  in  ±  gr.  doses  of 
the  extract  or  v\x  doses  of  the  tincture,  in 
neuralgia  of  the  pelvic  viscera.  Seclusion 
from  irritation  of  various  kinds— movement, 
cold,  noise,  dazzling  light,  worry— should  be 
carefully  maintained  in  cases  of  trigeminal 
neuralgia.    All  sources  of  peripheral  irrita- 
tion, of  which  decayed  teeth,  foreign  bodies 
under  the  skin,  intestinal  worms,  and  imper- 
fectly fitting  boots  are  examples,  should  be 
carefully  searched  for,  and  where  practicable 
removed.  If  lead  be  suspected,  the  drinking- 
water  should  be  tested,  and  if  the  mineral  be 
found  iodide  of  potassium  may  be  admin- 
istered. Eemoval  from  imperfectly  ventilated 
rooms,  or  from  exposure  to  noxious  gases,  is 
essential.    A  warm,  dry  climate,  such  as 
Egypt  or  Algeria,  will  often  cure  when  all 
other  remedies  have  failed.    For  immediate 
relief  morphine  may  be  injected  hypodermic- 
ally,  either  near  the  seat  of  pain,  or  in  an 
indifferent  part  of  the  body.    It  is  best  used 
pretty  freely  diluted,  D^iij  of  a  solution  of 
acetate  of  morphine,  1  to  30,  being  commenced 
with,  and  repeated,  if  necessary,  when  the 
pain  returns.    This  dose  may  be  gradually 
increased  to  one  of  V\xv,  but  au  effort  should 
be  made  to  do  with  as  little  as  possible  and 
to  avoid  narcotic  effects.    The  following  pill 
is  often  useful :  R  Quinines  Sulphatis  gr.  j, 
Ferri  Tartarati  gr.  ij,  Morphinro  Acetatis 
gr.  & ;  repeated  every  horn  or  two  when  the 
onset  is  expected. 

In  all  forms  of  neuralgia  considerable  relief 
may  often  be  obtained  by  the  use  of  small 
blisters  (size  of  a  florin),  applied  in  the  neigh- 
bourhood of  the  principal  focus  of  pain,  one 
following  another  at  intervals  of  two  days, 
not  on  but  near  the  already  blistered  surface. 
The  continuous  current,  derived  from  a 
sufficient  number  of  cells  of  a  battery  to 
cause  a  characteristic  feeling  of  burning, 
may  be  so  applied  that  the  affected  nerve  is 
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as  completely  as  possible  included  in  the 
voltaic  circuit.  Sponges,  or  leather-covered 
metallic  diso  electrodes,  moistened  with 
warm  salt  water,  should  convey  the  current, 
and  be  kept  firmly  pressed  upon  the  skin  for 
about  ten  minutes;  or,  whilst  one  is  still, 
the  other  may  be  slid  along  so  as  to  linger 
in  turn  upon  each  focus  of  pain.  To  avoid 
shock  the  circuit  should  not  be  broken  by 
the  lifting  of  an  electrode  till  the  battery 
is  '  let  down  '  to  zero.  If  relief  be  afforded, 
the  application  may  be  repeated  many  times 
a  day.  No  notice  need  be  taken  of  the 
position  of  the  poles  (+  and  — ),  the  object 
of  the  proceeding  being  simply  to  alter  the 
electric  tension  of  the  tissues  which  are  made 
to  form  part  of  the  circuit.  The  method  is 
often  disappointing  in  its  results. 

In  rare  instances,  but  especially  in  ovarian 
neuralgia,  the  hypodermic  injection  of  atro- 
pine gr.  to  gr.  of  the  sulphate)  may 
prove  serviceable.  Where  there  is  great 
restlessness  and  irritability  of  the  nervous 
system,  bromide  of  potassium  in  thirty-grain 
doses  two  or  three  times  a  day  should  be 
used.  Relief,  in  slight  cases  of  neuralgia,  is 
obtained  by  applying  to  the  skin  such  lini- 
ments as  the  following:  R  Chloroformi  §ss, 
Tincturse  Opii  §ss,  Linimenti  Belladonna? 
ad  3iij ;  or  R  Spiritus  Ammonise  Aromatici, 
.Etheris,  Tincturse  Opii,  Spiritus  Vini  Recti- 
ficati  aa  §j.  Aconite  and  veratrine  benumb 
the  sensory  nerves,  but  they  are  uncertain 
remedies  and  very  apt  to  cause  irritation. 

Phenazone  in  doses  of  five  grains  every 
half-hour,  or  from  ten  to  twenty  grains  every 
four  hours,  is  often  very  useful  in  neuralgia. 
An  injection  of  from  half  to  a  grain  of  hydro- 
chlorate  of  cocaine  at  the  seat  of  pain  will 
scarcely  ever  fail  to  produce  at  least  tem- 
porary relief.  Phenacetin  in  doses  of  from 
four  to  ten  grains  in  cachets  will  frequently 
be  of  service.  Exalgin  may  also  be  tried  in 
doses  of  from  two  to  four  grains.  The  ex- 
tract of  cannabis  indica,  in  doses  of  ^  gr. 
frequently  repeated,  will  sometimes  produce 
great  assuagement  of  suffering. 

In  unusually  severe  cases,  which  have 
lasted  over  years,  a  portion  of  the  nerve  may 
be  excised ;  or,  what  is  better,  the  nerve, 
which  has  been  exposed  by  an  incision,  may 
be  lifted  from  its  bed  and  so  firmly  pulled 
upon  as  to  be  stretched  {see  Nerves,  Diseases 
of).  Very  satisfactory  results  have  some- 
times followed  this  procedure.  In  a  case, 
treated  by  the  writer,  of  terribly  severe  neur- 
algia of  the  first  two  divisions  of  the  fifth 
nerve,  the  operation  was  performed  on  each 
division  of  the  nerve  in  turn,  with  immediate 
and,  as  far  as  is  known,  permanent  relief 
from  pain.  Some  time  after  the  cure  of  a 
neuralgia  there  may  be  threatenings  of  a 
revival  (dull  heaviness,  with  tenderness  of 
the  part)  following  great  fatigue  or  worry,  but 
not  immediately  amounting  to  anything. 
Sleep  is  the  best  remedy  for  this  condition, 


and  this,  if  necessary,  may  be  aided  by  giving 
ten  grains  of  chloral  hydrate. 

For  the  treatment  of  coccygodynia,  see 

COCCYGODYNIA. 

T.  Buzzard. 

NEURASTHENIA  (veipov,  nerve;  d 
priv. ;  and  a-devos,  strength). 

Definition. — A  term  coming  lately  into 
use  to  describe  a  peculiar  form  of  disease, 
sometimes  spoken  of  as  'nervous  exhaustion,' 
which  has  been  comparatively  little  studied, 
is  hardly  described  in  our  text-books,  but 
which  is  of  immense  importance,  and  gradu- 
ally increasing  frequency.  The  name  has, 
and.  with  good  reason,  been  objected  to  on 
account  of  its  associations,  and  yet  no  better 
one  has  been  proposed.  The  thing  itself  is  a 
very  stern  reality  ;  it  leads  to  untold  misery 
to  the  patient  and  to  all  connected  with  her, 
and  it  requires  laborious  clinical  investiga- 
tion. Provisionally,  therefore,  since  some 
name  is  essential,  this  must  be  used  until  a 
better  is  suggested. 

Symptoms.— The  symptoms  are  protean, 
and  vary  so  much  in  different  cases  that  no 
accurate  description  of  them  can  be  given. 
They  are  very  different,  in  the  majority  of 
cases,  from  those  of '  hysteria  '  as  it  is  gener- 
ally understood,  although  no  doubt  '  hysteri- 
cal '  symptoms  often  co-exist.  Many  of  the 
cases  occur  in  clever,  emotional,  but  not 
fanciful  women,  who  would  give  all  they 
possess  to  be  well,  and  heartily  long  for  good 
health,  if  they  only  knew  how  to  obtain  it ; 
and  in  such  cases  the  disease  is  as  far  re- 
moved as  possible  from  the  condition  known 
as  '  hysterical.' 

In  a  large  proportion  of  cases  the  origin 
of  the  illness  can  be  distinctly  traced  to  some 
cause  injuriously  affectingthe  nervous  system, 
such  as  the  loss  of  a  near  relative,  monetary 
reverses,  disappointments  in  love,  or  over- 
strain— of  late  so  common  in  the  modern 
system  of  high-class  education  in  women.  In 
the  cases,  comparatively  rare,  but  still  occur- 
ring from  time  to  time  in  men,  a  similar 
origin  from  the  vexations  and  strains  of 
business  affairs  is  often  observed. 

The  disease  is  not,  as  a  rule,  suddenly 
established,  but  is  the  gradual  outcome  of 
deteriorated  health.  No  distinctive  or  in- 
variable symptom  can  be  mentioned,  but 
eventually  there  is  a  continuous  inability  for 
any  exertion,  a  constant  feeling  of  weariness 
and  fatigue,  until  at  last  all  effort  is  given 
up,  and  the  patient  gradually  lapses  into  a 
bed-ridden  or  sofa-ridden  invalid. 

The  appetite  fails,  all  sorts  of  vague  dys- 
peptic discomforts — flatulence,  constipation, 
and  the  like— develop  ;  and  general,  often 
excessive,  emaciation  is  a  common  condition. 
There  is,  however,  a  well-marked,  although 
less  common,  class  of  case,  in  which,  along 
with  all  the  symptoms  of  general  weakness 
above  referred  to,  there  is  a  deposit  of  much 
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unwholesome  fat  in  the  subcutaneous  tissues 
giving  the  patient  a  bloated,  anaemic,  and  very 
unhealthy  appearance.    The  urine  is  pale,  of 
low  specific  gravity,  loaded  with  phosphates, 
with  a  diminished  amount  of  urea,  and  some- 
times a  slight  trace  of  albumen.  Other  va<nie 
nervous  symptoms  are  present,  especially 
sleeplessness,  and  various  vaso-motor  dis- 
turbances, such  as  palpitation  and  the  like. 
Mental  and  emotional  symptoms  are  pretty 
sure  to  be  developed  sooner  or  later,  and  are 
generally  fostered  by  the  use  of  drugs,  con- 
stant fruitless  attempts  at  cure,  the  habitual 
resort  to  chloral  and  other  sedatives,  and 
above  all  by  the  well-meant  but  often  highly 
injudicious  attentions  of  over-anxious  rela- 
tives, nurses,  and,  it  must  be  added,  doctors, 
which  are  rarely  wanting. 

Closely  allied  to  this  form  of  illness,  and 
more  properly  termed  hysterical,  are  a  most 
important  class  of  cases,  in  which  there  is  a 
distinct  imitation  of  real  disease.  Amongst 
these  may  be    mentioned    the  so-caUed 
*  hysterical  apepsia  '  of  young  girls,  associated 
with  most  marked  emaciation,  loathing  of 
food,  and  a  strange  unrest,  leading  to  exhaus- 
tion of  the  ill-nourished  muscles,  or  various 
forms  of  mimetic  disease,  such  as  paresis  of 
the  limbs,  actual  hysterical  paralysis,  hysteri- 
cal vomiting,  and  the  like.    These,  however, 
it  is  beyond  the  province  of  this  article  to 
dwell  upon  (see  Hysteria).    If  the  history  of 
such  cases  be  studied,  it  will  be  found  that 
they  shew  a  lamentable  record  of  fruitless 
attempts  at  cure.     The  patients  have  ex- 
hausted the  merits  of  all  sorts  of  health 
resorts,    hydropathic    establishments,  and 
medicines;   they  have   consulted  a  whole 
phalanx  of  doctors ;  and  in  spite  of  all  this 
they  have  gone  steadily  down-hill. 

Treatment.  — To  Dr.  Weir  MitcheU  of 
Philadelphia  undoubtedly  belongs  the  merit 
-of  systematising  a  method  of  dealing  with 
such  cases,  based  on  a  common-sense  appre- 
ciation of  their  causes,  which  renders  them 
no  longer  an  opprobrium  mecUcince,  but 
makes  their  recovery  as  nearly  certain  as 
anything  medical  can  be,  provided  only  that 
the  cases  are  properly  selected,  and  the  treat- 
ment is  intelligently  and  thoroughly  carried 
out.    About  this  '  Weir- Mitchell '  treatment, 
as  it  is  often  called,  there  is  no  mystery.  It 
is  essentially  a  systematised  plan  by  which 
the  weakened  body  is  placed  in  thorough  con- 
dition, by  means  of  continuous  rest,  enforced 
feeding,  and  regular  muscular  waste  produced 
by  massage,  which  enables  food  to  be  taken 
and  assimilated. 

The  essentials  of  this  method  are  : — 
1.  Complete  rest,  the  patient  being  placed 
in  bed  and  kept  there  during  treatment ;  and 
it  should  be  a  sine  qud  non  that  this  rest 
should  not  be  in  the  patient's  own  house, 
but  in  a  medical  home  or  in  lodgings,  the 
friends  and  relatives,  whose  influence  is 
often  most  injurious,  being  strictly  excluded. 


2.  Regular  muscular  exercise  to  produce 
tissue-waste,  by  means  of  massage  of  the 
whole  body,  at  first  for  ten  minutes  or  a 
quarter  of  an  hour  twice  daily,  soon  increased 
to  an  hour  or  an  hour  and  a  half.  The  in- 
fluence of  this  is  often  misunderstood,  and 
this  treatment  is  frequently  erroneously 
talked  of  as  a  '  massage  treatment.'  It 
should  be  borne  in  mind  that  massage  is 
nothing  more  than  a  remedial  agent,  used 
tor  a  specific  purpose  ;  that  it  is  not  the  most 
important  part  of  the  cure ;  and  that,  used 
alone,  and  without  enforced  rest  and  over- 
feeding, as1  is  unfortunately  so  often  done,  it 
cannot  possibly  be  productive  of  any  real 
good.  J 

3.  Feeding,  which  is  the  most  essential  part 
of  the  treatment.   At  first  the  patient  should 
be  placed  on  milk  alone,  about  five  ounces 
every  third  hour.    Within  a  few  days  this  is 
increased  to  ten  ounces,  so  that  at  least  two 
quarts  are  taken  in  twenty-four  hours.  Then, 
by  degrees,  solid  food  is  added,  so  that  with- 
in a  fortnight  the  patient  should  be  taking 
three  large  mixed  solid  meals  daily,  in  addi- 
tion to  the  milk,  and  often  a  cup  of  strong 
soup,  with  two  teaspoonfuls  of  beef  peptonoids 
added,  twice  daily  as  well.  This  exaggerated 
diet  is  continued  for  six  weeks  or  two  months, 
when  it  is  gradually  lessened,  the  massage 
also  being  discontinued,  and  the  patient 
allowed  to  get  up.    In  an  average  case  the 
patient  should  gain  from  fourteen  to  twenty- 
three  pounds  during  this  time.    It  is  strange 
to  see  how,  with  returning  health,  all  invalid 
habits  are  lost,  sleep  becomes  regular  with-  • 
out  drugs,  the  bowels  cease  to  require  as- 
sistance, and  the  whole  appearance,  and 
apparently  even  the  nature,  of  the  patient  is 
altered. 

At  the  end  of  the  treatment,  in  most  cases, 
it  is  advisable  that  the  patient  should  go  for 
a  change,  either  on  a  sea  voyage  or  abroad, 
so  as  to  complete  the  cure.  At  any  rate,  she 
should  not  return  to  her  family  until  her 
health  is  re-established. 

It  is  obviously  impossible  to  do  more  here 
than  give  the  baldest  outline  of  a  method  of 
treatment,  the  proper  conduct  of  which  re- 
quires much  experience  and  involves  great 
patience  and  trouble,  but  which  gives  re- 
sults which  are  generally  thoroughly  satis- 
factory. 

The  essential  point  to  remember  is  that 
no  half-measures  should  be  permitted :  if 
this  treatment  is  not  carried  out  thoroughly 
and  completely,  it  had  much  better  not  be 
tried  at  all. 

W.  S.  Playfair. 


NEURITIS  (vevpov,  a  nerve).— -Synon.  : 
Peripheral  Neuritis  ;  Perineuritis ;  Intersti- 
tial Neuritis  ;  Fr.  Nivrite ;  Ger.  Nervenent- 
xiindimg. 

Definition. — Inflammation  of  a  nerve,  or 
of  the  fibrous  sheath  of  a  nerve. 
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JEtiology  and  Pathology.— This  process 
occurs  sometimes  as  an  idiopathic  change,  the 
origin  of  which  is  altogether  obscure,  as  where 
it  implicates  some  of  the  intercostal  or  other 
spinal  nerves,  and  is  then  often  associated 
with  an  eruption  of  herpes  zoster  in  related 
regions  of  the  skin.  At  other  times,  as  in 
some  of  the  cases  when  it  attacks  the  facial 
especially,  or  the  sciatic  nerve,  neuritis 
seems  to  be  set  up  as  a  result  of  local  expo- 
sure to  cold  (see  Facial  Paralysis  ;  and  Sci- 
atica). Such  forms  of  neuritis  as  these  are 
commonly  spoken  of  as  'rheumatic  inflam- 
mations '  of  the  respective  nerves.  Some- 
times this  appellation  may  be  distinctly 
justified ;  but  whether  such  changes  have 
necessarily  to  do  either  with  rheumatism  or 
with  a  rheumatic  predisposition  seems,  in 
many  other  cases,  fully  open  to  doubt. 

Contusions  or  traumatic  causes  of  various 
kinds  may  also  set  up  inflammation  in 
nerves.  At  other  times  a  neuritis  may  be 
set  up  and  spread  along  the  nerves  leading 
from  some  wound  or  sloughing  sore.  This 
latter  condition  of  things  has  been  found  to 
exist  in  some  cases  of  traumatic  tetanus  (see 
Tetanus).  Or  an  inflammation  already  ex- 
isting may  spread  from  some  contiguous 
structure  to  adjacent  nerves,  as  when  cranial 
or  spinal  nerve-roots  become  involved  in  the 
course  of  a  meningitis. 

The  apparently  idiopathic  forms  of  neur- 
itis, as  well  as  those  following  upon  expo- 
sure to  cold,  are  specially  prone  to  show 
themselves  when  certain  predisposing  causes 
have  been  for  some  time  in  operation. 
Among  these  some  of  the  best  known  and 
mo3t  frequently  operative  are  the  gouty 
diathesis,  the  syphilitic  cachexia,  and  the 
presence  of  diabetes ;  in  each  of  which  neur- 
itis in  some  form  or  other  is  of  common 
occurrence.  Other  more  specific  predispos- 
ing causes  of  neuritis  exist  in  the  presence 
of  tuberculosis,  of  leprosy,  of  epidemic  in- 
fluenza, or  of  poisoning  by  lead  or  arsenic. 
Many  of  the  toxic  causes,  in  fact,  which  are 
most  effective  in  the  production  of  a  mul- 
tiple symmetrical  neuritis  of  parenchyma- 
tous type  (see  Nedeitis,  Multiple)  are  also 
capable  of  inducing  a  localised  neuritis  of 
peripheral  or  interstitial  type,  such  as  we  are 
now  considering — and  this  may  vary  much 
in  intensity  and  also  in  its  degree  of  acute- 
ness  or  chronicity. 

Anatomical  Characters. — Strictly  speak- 
ing, we  have  mostly  to  do  in  this  pathologi- 
cal state  with  inflammation  of  the  sheath  of 
the  nerve,  or  of  its  interstitial  tissues,  rather 
than  with  changes  in  the  nerve-fibres  them- 
selves. It  is  possible,  of  course,  that  the 
nerve-fibres  in  this  condition  may  undergo 
some  distinctive  pathological  changes ;  but 
what  is  at  present  known  is,  that  the  neuri- 
lemma, or  connective-tissue  sheath  of  the 
nerve  (including  its  minute  prolongations 
between   and   around   separate  bundles  of 


nerve -fibrils),  becomes  much  more  hypersemic 
than  natural,  and  that  on  microscopical 
examination  there  is  to  be  found,  in  addition 
to  the  increased  vascularity,  a  multiplication 
of  new  tissue-elements  and  the  presence  of 
migrated  leucocytes.  These  changes  may 
cause  considerable  swelling  of  the  nerve- 
sheath  and  of  its  prolongations,  and  thus  may 
produce  either  mere  irritation  or  more  or  less 
compression  of  the  nerve -tubules,  according 
to  the  amount  of  new  elements  which  accu- 
mulate in  or  are  produced  within  the  nerve- 
sheath.  So  that  degenerative  or  sub-inflam- 
matory changes  in  the  nerve-fibres  may,  at 
least,  often  be  found  co-existing  as  secondary 
or  induced  phenomena. 

All  such  changes  may  be  localised  to  par- 
ticular regions,  or  they  may  extend  more  or 
less  diffusely  along  the  whole  length  of  a 
nerve. 

These  ordinary  inflammatory  changes  in 
nerves  pass,  in  syphilis,  by  insensible  grada- 
tions, to  closely  allied  conditions  in  which 
nerves  in  the  neighbourhood  of  some  new- 
growth  become  actually  infiltrated  therewith, 
as  in  cancer,  sarcoma,  or  leucocythsemia. 

Symptoms. — The  symptoms  of  neuritis  will 
necessarily  vary  much  according  to  the 
functions  with  which  the  affected  nerve  is 
concerned.  There  may  be  impairment  of 
special  or  common  sensibility,  or  pain  may 
exist  (referred  to  the  peripheral  distribution 
of  the  nerve),  with  more  or  less  distinct 
tenderness  along  its  course  or  at  its  point 
of  emergence  from  some  bony  canal.  In 
these  cases  the  pain  is  generally  paroxysmal 
and  neuralgic  in  character,  whilst  the  skin  is 
hypereesthetic,  and  perhaps  shows  some  vaso- 
motor or  trophic  changes.  All  these  pheno- 
mena are  well  illustrated  in  diseases  of  the 
trigeminus  (see  Trifacial  Nerve,  Diseases 
of),  and  therefore  need  not  be  dwelt  upon 
further  here.  Where  a  strictly  motor  nerve 
is  implicated,  there  may  be  twitchings  of 
the  muscles  to  which  it  is  distributed,  fol- 
lowed by  more  or  less  distinct  paralysis,  and 
subsequently  marked  wasting  of  the  affected 
muscles  —  conditions  which  are  well  ex- 
emplified in  inflammations  of  the  facial 
nerve  (see  Facial  Paralysis).  In  the  case 
of  a  mixed  nerve  being  involved,  both  kinds 
of  symptoms  present  themselves — that  is, 
more  or  less  severe  pains  and  tenderness, 
with  trophic  symptoms,  and  distinct  paresis 
or  paralysis,  witli  subsequent  atrophy  of  the 
muscles  to  which  the  nerve  is  distributed. 
A  detailed  consideration  of  such  phenomena 
would  be  needless  here,  as  they  are  set  forth 
in  relation  to  inflammation  in  the  sciatic 
nerve,  under  the  articlo  Sciatica;  and  also 
because  all  such  symptoms  and  changes  are 
likewise  considered  under  the  article  Neur- 
itis, Multiple. 

There  is,  undoubtedly,  an  intimate  rela- 
tionship in  many  cases  between  different 
forms  of  neuritis  and  neuralgia  affecting 
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similar  sites ;  the  reader  may,  therefore,  be 
further  referred  to  the  article  Neuralgia  for 
additional  information. 

Treatment.— The  treatment  of  neuritis  is 
both  general  and  local.    The  general  treat- 
ment  is  of  especial  importance  in  cases  where 
the  condition  seems  attributable  to  the  influ- 
ence of '  syphilis,  and  then  the  administration 
of  small  closes  of  perchloride  of  mercury,  in 
combmation  with  large  doses  of  iodide  of 
potassium,  will  often  produce  marvellously 
beneficial  results.    Smaller  doses  of  iodide 
of  potassium  alone,  or  with  eolchicum,  are 
to  be  given  in  other  cases,  in  which  rheuma- 
tism or  gout  may  seem  to  be  one  of  the 
factors  in  exciting  the  nerve -inflammation. 
But  in  these  cases,  and  also  in  those  which 
are  simple  results  of  exposure  to  cold,  the 
cure  may  be  often  expedited,  and  the  patient 
also  temporarily  relieved,  by  local  treatment, 
such  as  the  application  of  a  few  leeches 
(especially  in  the  early  stages),  hot  fomenta- 
tions, or  small  flying  blisters. 

During  the  course  of  the  treatment  special 
symptoms  may  become  all-important.  Thus, 
pain  may  become  so  agonising  as  imperatively 
to  demand  measures  for  its  relief ;  and,  where 
paralysis  is  one  of  the  symptoms,  galvanism 
or  massage  (or  perhaps  both)  must  be  em- 
ployed daily,  or  two  or  three  times  a  week, 
in  order  to  prevent  as  much  as  possible  the 
muscles  from  degenerating  whilst  the  patho- 
logical condition  in  the  nerve  is  being  cured 
— that  is,  in  cases  in  which  a  cure  is  possible. 
All  these  indications,  however,  will  be  found 
more  fully  considered  under  the  articles 
Sciatica  ;  and  Neuritis,  Multiple. 

H.  Charlton  Bastian. 
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NEURITIS,  MULTIPLE.— Synon.  : 
Polyneuritis;  Peripheral  Neuritis;  Pr.  Para- 
lyses Periplwriques  ;  Ger.  Multiplex  Neur- 
itis ;  Neuritis  Acuta  Progressiva. 

Definition. — A.  nervous  affection  charac- 
terised by  various  motor,  sensory,  and  trophic 
symptoms ;  dependent  upon  disease  occurring 
simultaneously,  or  in  rapid  succession,  in  the 
peripheral  terminations  of  nerves  in  various 
parts  of  the  body,  under  the  influence  of 
extrinsic  or  intrinsically  derived  toxic  agents 
of  one  or  other  kind. 

This  is  a  very  important  affection,  concern- 
ing which  our  knowledge  has  -been  very 
greatly  increased  during  the  last  twelve  years. 
On  its  clinical  side  only  the  affection  has, 
however,  been  much  longer  recognised.  The 
first  to  describe  the  symptoms  of  its  most 
common  form  seems  to  have  been  Lettsom, 
in  his  History  of  Some  of  the  Effects  of 
Hard  Drinking,  published  in  1789.  Other 
merely  clinical  descriptions  of  different  forms 
of  the  disease  were  given  by  J.  J.  Jackson 
of  Boston,  in  1822,  and  by  Chomel  in  Paris, 
m  1828 ;  but  the  first  case  in  which  a  wide- 
spread diseaso  of  peripheral  nerves  was  found 
at  a  necropsy  as  a  cause  of  sensory,  motor, 


and  trophic  troubles  was  not  recorded  till 
18t>4,  and  then  by  Dumdnil  of  Eouen.  After 
an  mterval  other  cases  were  published,  and 
in  1881  an  important  memoir  was  issued 
by  Leyden,  since  which  date  our  knowledge 
of  the  whole  subject  has  rapidly  increased, 
ine  gain  thereby  to  practical  medicine 
nas  been  great,  since  it  has  enabled  us  to 
recognise  many  frequently  recurring  affec- 
tions which  were  formerly  either  not  at  all 
or  very  imperfectly  understood,  and  which 
were  for  the  most  part  vaguely  referred  to 
attentions  of  the  spinal  cord.    It  has  shown 
us,  further,  how  to  recognise  the  symptoms 
due  to  peripheral  neuritis,  which  occur  not 
infrequently  as  complicating  conditions  in 
the  course  of  such  affections  of  the  spinal 
cord  as  locomotor  ataxy  or  acute  spinal  para- 
lysis.   The  great  diversity  of  the  symptoms 
met  with  in  multiple  neuritis  was  doubtless- 
one  of  the  main  causes  accounting  for  the 
late  recognition  of  the  real  nature  of  affections 
which  are  now  found  to  be  of  such  common 
occurrence.    Moreover,  as  our  knowledge  of 
affections  of  the  spinal  cord  became  more 
complete,  there  was  also  naturally  a  dis- 
position to  look  beyond  it  for  the  causes 
of  symptoms  which,  in  spite  of  our  pre- 
sent highly  refined  methods  of  examination, 
could  not  be  traced  to  changes  in  that 
organ. 

Anatomical  Characters.  —  The  morbid 
changes  that  occur  in  the  nerves  in  this 
disease  are  met  with  principally  at  their 
finer  terminations,  or,  it  may  be,  even  ex- 
clusively there.    Where  the  larger  branches 
of  the  nerves  are  also  involved,  the  intensity 
of  the  process  generally  chmmishes  as  we 
recede  from  the  periphery.    A  second  pecu- 
liarity is  that  the  changes  are  most  fre- 
quently symmetrical  on  the  two  sides  of  the 
body,  whether  the  nerves  affected  be  in  the 
limbs,  where  they  are  by  far  the  most  fre- 
quently involved,  or  in  other  parts.    A  third 
peculiarity  is  that  the  inflammatory  or  de- 
generative changes  are  found  to  occur  essen- 
tially in  the  nerve-fibres  themselves,  rather 
than  in  their  sheaths  or  interstitial  tissues : 
or,  in  other  words,  that  the  inflammatory 
changes  are  in  the  main  parenchymatous, 
rather  than  interstitial  as  they  are  in  simple 
neuritis.     Of  course  these  two  kinds  of 
change  do  not  occur  singly  in  either  case, 
but  in  multiple  neuritis  it  seems  plain  that 
the  parenchymatous  changes  are  distinctly 
in_  excess,  and  they  are  believed  also  to  be 
primary  rather  than  secondary  degenerative 
changes  due  to  strangulation  of  the  nerve- 
fibres  higher  up,  as  some  have  imagined. 
Though  primary  parenchymatous  changes 
may  be  the  rule,  we  may  still  admit  the 
occurrence  also  of  secondary  degenerative 
changes  in  the  nerve-fibres. 

The  naked-eye  changes  in  the  appearance 
of  the  nerves  may  not  be  great :  that  depends 
in  part  upon  the  amount  of  co-existing  in- 
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flaimnation  in  their  connective-tissue  enve- 
lopes, and  in  part  also  upon  the  severity  and 
duration  of  the  inflammatory  process  in  the 
nerve  as  a  whole.  But  even  where  they 
are  not  notahly  swollen  and  hyperaeniic, 
the  nerves  may  be  deficient  in  their  proper 
lustre,  and  irregular  in  contour,  owing  to 
accumulations  of  fat  derived  from  degene- 
rated myeline  ;  or,  in  later  stages  still,  they 
may  be  wasted  and  reduced  to  mere  con- 
nective-tissue strands.  It  may  often  happen, 
however,  that  no  very  appreciable  changes 
are  to  be  detected  by  the  naked  eye,  and 
that,  in  order  to  establish  the  existence  of 
multiple  neuritis,  the  finer  branches  of  the 
nerves  have  to  be  dissected  out  and  submitted 
to  careful  microscopical  examination. 

Where  changes  exist  in  the  sheath  and 
interstitial  tissues  of  the  nerves,  they  are  such 
as  have  already  been  described  in  the  article 
Neuritis,  consisting  in  the  main  of  increased 
vascularity,  some  amount  of  exudation  of 
serum,  migration  of  leucocytes,  and  multipli- 
cation of  nuclei  in  the  sheath  of  Schwann 
and  elsewhere.  The  distinctive  changes  that 
occur  in  multiple  neuritis  are,  however,  those 
which  take  place  in  the  nerve-fibres  them- 
selves. These  agree  in  almost  all  respects  with 
the  changes  that  occur  in  the  '  secondary  de- 
generation '  of  a  nerve  on  the  distal  side  of  a 
section  or  other  severe  injury.  The  myeline 
first  becomes  cloudy  and  granular,  and  then 
undergoes  segmentation — first  into  large  and 
subsequently  into  smaller  and  smaller  masses, 
until  at  last  there  is  left  only  a  number  of 
fatty-looking  globules  and  particles  surround- 
ing the  swollen  and  altered  axis-cylinder.  As 
this  process  advances,  the  sheath  of  the  nerve 
gives  way  here  and  there  ;  surrounding  cells 
swell,  and,  taking  up  the  fatty  particles,  be- 
come convertedinto  '  granulation-corpuscles ' ; 
whilst  ultimately  the  axis-cylinder  may  be 
more  or  less  completely  destroyed.  These 
changes  may  be  most  easily  displayed  by 
Ranvier's  process,  which  consists  in  soaking 
some  of  the  slightly  teased  or  dissociated 
nerve-fibre3  in  a  1  or  2  per  cent,  solu- 
tion of  osmic  acid,  which  colours  the  myeline 
black  and  fixes  it.  The  nerves  are  then  to 
be  placed  for  some  hours  in  a  solution  of 
picro-carminate  of  ammonium,  which  will 
colour  the  nuclei  and  axis-cylinders  left  un- 
stained by  the  osmic  acid.  Larger  branches 
of  nerves  may  be  best  examined  when  har- 
dened and  embedded,  so  that  transverse 
sections  can  be  cut.  Then  the  two  kinds  of 
change  will  come  well  into  view  with  the  aid 
of  the  microscope — that  is,  more  or  less  of 
alteration  in  the  sheath  and  interstitial  tis- 
sues, together  with  the  atrophic  conditions  of 
the  nerve-fibres  themselves.  Comparison 
with  sections  of  a  healthy  nerve  will  help  to 
render  these  changes  very  obvious. 

However  extreme  the  changes  in  the  nerves 
may  be,  it  is  now  certain  that,  in  periods  of 
from  six  to  twelve  months  or  more,  complete 
n. 
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regeneration  may  take  place,  just  as  it  has 
been  observed  to  occur  in  experimental  lesions 
in  the  lower  animals.  New  axis-cylinders 
become  formed  in  continuity  with  the  old, 
and  these  subsequently  become  surrounded 
with  sheaths  of  myeline.  Thus  it  is  that  the 
prognosis  in  a  given  set  of  symptoms  caused 
by  peripheral  neuritis  is  so  very  much  better 
than  it  would  be  if  the  symptoms  had  been 
dependent  upon  similarly  severe  lesions 
occurring  in  the  spinal  cord  itself. 

Atrophic  degeneration  of  muscles,  in  rela- 
tion with  the  affected  nerve,  progresses  pari 
passu  with  the  changes  in  the  latter.  The 
muscle-fibres  waste  from  the  occurrence  of 
fatty  and  granular  degeneration,  while  the 
nuclei  of  their  sheaths  multiply,  and  hyper- 
plasia of  tissue-elements  also  takes  place  in 
the  intervening  connective  tissue. 

Occasionally  in  some  of  the  worst  cases, 
in  which  death  has  occurred,  it  has  been 
established  that  small  changes  of  different 
kinds  occur  also  in  the  spinal  cord.  Such 
changes  have  been  found  more  especially  in 
the  cases  of  multiple  neuritis  caused  by 
alcohol,  lead,  arsenic,  diphtheria,  and  chill ; 
but  they  may  well  occur  also  where  multiple 
neuritis  follows  in  the  wake  of  other  causes. 
The  changes  met  with  have,  for  the  most 
part,  consisted  of  atrophic  conditions  in  the 
great  ganglion-cells  of  the  anterior  cornua, 
together  with  some  amount  of  overgrowth  in 
the  surrounding  neuroglia. 

In  addition  to  these  more  or  less  essential 
changes,  other  morbid  conditions  might  be 
expected  in  internal  organs,  varying  widely  in 
their  nature  in  different  cases,  in  accordance 
with  the  varying  conditionsunderthe  influence 
of  which  the  multiple  neuritis  has  been  estab- 
lished ;  that  is,  we  may  meet  with  visceral 
changes  due  to  previous  alcoholism,  to  ma- 
larial poisoning,  or  to  some  antecedent  acute 
specific  disease,  as  the  case  may  be. 

2Etiology  and  Pathology.  —  The  best- 
known  forms  of  this  disease  are  undoubtedly 
due  to  the  action  of  poisons  circulating  in  the 
blood  upon  the  peripheral  terminations  of 
nerves  in  different  parts  of  the  body,  and  espe- 
cially upon  those  of  the  extremities.  The  evi- 
dence of  this  mode  of  causation  is  so  strong  for 
so  many  forms  of  the  affection,  that  it  is  now 
pretty  legitimately  conjectured  to  be,  in  one 
way  or  another,  applicable  to  all  of  them — 
that  they  are,  in  fact,  all  toxic  forms  of  para- 
lysis, though  capable  of  being  arranged  into 
different  groups  according  to  the  nature,  or 
the  mode  of  production,  of  the  toxic  agencies 
in  question.  From  this  point  of  view  the 
best-attested  causes  of  multiple  neuritis 
may  be  roughly  classified  in  the  following 
manner : — 

A.  Poisons  of  Ertrinsic  Oriyin. — Alcohol ; 
Bisulphide  of  Carbon  ;  Arsenio  ;  Lead. 

B.  Poisons  evolved  by  Microbes  asso- 
ciated with  various  Infective  or  Endemic 
Diseases — Diphtheria ;    Variola ;  Typhoid 
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Fever ;  Typhus  Fever  ;  Measles ;  Beriberi ; 
Septicemia;  Malaria;  Influenza;  Tubercu- 
losis; Syphilis  ;  Leprosy. 

0.  Poisons  evolved  during  Metabolic  Pro- 
cesses occurring  in  some  of  the  Organs  and 
Tissues  of  tlw  Body  itself.— Chill ;  Exces- 
sive Muscular  Exercise  ;  Diabetes  mellitus  ; 
Gout ;  Cachectic  states ;  Idiopathic  or  '  Spon- 
taneous '  Cases. 

The  cases  belonging  to  (A)  the  first  cate- 
gory supply,  of  course,  the  clearest  evidence 
that  multiple  neuritis  is  due  to  the  presence 
of  poisonous  substances  circulating  with  the 
blood,  and  thus  exerting  an  irritative  influ- 
ence on  the  peripheral  nerves.    The  diseases 
comprised  in  (B)  the  second  category,  m  the 
course  of  which,  or  as  sequences  of  which, 
multiple  neuritis  has  been  found  to  occur 
more   or  less  frequently,  are  all  of  them 
associated  with  the  growth  and  multiplica- 
tion of  micro-organisms  either  m  the  blood 
or  in  some  parts  of  the  body.    Under  such 
circumstances  it  is  well  known  that  alka- 
loidal  substances  of  a  poisonous  nature 
(toxines)  are  more  or  less  abundantly  pro- 
duced, as  excreted  products,  during  the  life- 
activity  of  the  micro-organisms,  which  sub- 
stances, finding  their  way  into  the  blood, 
may  act  upon  the  peripheral  nerves  m  much 
the  same  manner  that  alcohol  does.    It  is 
well  known  that  such  effects  do  not  occur  in 
all  cases,  but  only  in  a  comparatively  small 
proportion  of  the  cases  of  each  of  these 
diseases.   We  must,  therefore,  suppose  that, 
in  the  cases  in  which  multiple  neuritis  is  pro- 
duced, there  has  either  been  some  variation 
in  the  nature  of  the  poisons  finding  their  way 
into  the  blood,  or  else  that  the  ordmary 
poisons  associated  with  the  several  diseases 
are  aided  by  the  co-existence  of  one  or  more 
favouring  conditions.    In  regard  to  the  third 
category  (C)  of  cases,  in  two  of  them  at  least 
it  is  known  that  the  blood  is  especially  apt 
to  be  altered  in  composition,  and  to  contain 
products  which  may  exercise  an  irritative 
influence  upon  the  peripheral  nerves  m  some 
parts  of  the  body.    The  excess  of  uric  acid  m 
the  blood  may  operate  in  this  way  in  gout; 
while  in  diabetes  the  irritative  effects  upon 
the  nerves  are  not  supposed  to  be  due  to  the 
presence  of  an  excess  of  sugar  in  the  blood 
(since  the  frequency  of  the  association  of  the 
disease  with  neuritis  bears  no  regular  relation 
to  the  amount  of  sugar  contained  therein) 
but  rather  to  the  presence  m  the  blood  ot 
some  other  acid  or  ethereal  products  (deri- 
vatives of  0-oxybutric  acid),  such  as  are 
known  to  occur  at  times  in  association  with 
diabetes.    It  seems  perfectly  certain,  also, 
that  some  of  the  cases  of  multiple  neuritis 
are  set  up  after  exposure  to  ohiU  and  cold , 
just  as,  in  other  subjects,  acute  spinal  para- 
lysis may  be  engendered  under  similar  con- 
ditions.   These  are  the  cases  of  so-called 
'rheumatic '  origin ;  and  it  is  conjectured  that 
in  them  some  poisonous  product  is  tormea 


within  the  system,  as  a  result  of  the  chill, 
which,  according  to  individual  proclivity  or 
the  nature  of  the  products  engendered,  excites 
either  multiple  neuritis  or  acute  spinal  para- 
lysis,  or  it  may  be  both ;  just  as,  under  other 
individual  conditions,  the  malady  excited  is 
an  acute  articular  affection,  or  an  acute  in- 
flammation of  some  other  internal  organ. 
Lastly,  in  certain  cachectic  or  anseniic  states 
of  the  system  there  is  a  tendency  to  the  oc- 
currence of  neuritis  ;  and  perhaps  it  is  prin- 
cipally to  this  kind  of  causation  or  to  the 
occurrence  of  slight  exposure  to  cold  that  we 
may  ascribe  the  so-called  idiopathic  or  '  spon- 
taneous 1  cases  of  multiple  neuritis— that  is, 
cases  for  which  no  very  distinct  cause  of  a 
toxsemic  character  can  be  assigned. 

If  we  omit  the  aitiologically  obscure  cases 
last  referred  to,  it  will  be  seen  that  all  the 
conditions  under  which  multiple  neuritis  is 
prone  to  occur  are  states  of  the  system  m 
which  poisons  of  one  or  other  kind  would  be 
circulating  with  the  blood  ;  and  such  a  mode 
of  origin  for  the  inflammatory  condition  of 
the  nerves  is  rather  confirmed  by  the  fact  of 
the  remarkably  symmetrical  distribution  of 
the  neuritis  that  is  so  commonly  met  with 
in  these  cases,  and  to  which  reference  has 
already  been  made. 

"We  must  not  omit  to  mention,  moreover, 
the  fact  of  the  relation  supposed  to  exist 
between  Baynaud's  disease  and  peripheral 
neuritis.  Whilst  referring  to  the  article  on 
that  disease  (see  Baynaud's  Disease)  lor 
farther  information,  it  need  only  be  said 
here  that  multiple  neuritis  may  or  may  not 
show  itself  as  an  epiphenomenon  rather 
than  as  an  essential  constituent  of  this  re- 
markable morbid  condition. 

Then,  again,  it  should  be  said  that  acute 
ascending  paralysis  '  (Landry)  has  been  held 
by  some,  and  especially  by  the  late  Dr.  Boss, 
to  be  one  of  the  idiopathic  forms  of  multiple 
neuritis.  From  the  clinical  point  of  view 
there  is  undoubtedly  much  to  be  said  in 
support  of  this  doctrine,  but  the  proof  of  this 
position  has  yet  to  be  established  by  future 
clinico-pathological  investigation.  See  b final 
Cord,  Special  Diseases  of. 

Multiple  neuritis  occurs  with  all  degrees 
of  severity,  not  only  at  different  times  under 
the  operation  of  the  same  kind  of  cause  but 
also  very  notably  under  the  influence  of  the 
different  causes  that  have  been  above  enume- 
rated. The  latter  difference  is  so  striking 
that  the  several  causes  above  referred  to 
may,  from  the  point  of  view  of  the  average 
intensity  of  the  multiple  neuritis  that  they 
are  prone  to  cause,  be  divided  mto  two  classes, 

aBCaus™'o~f  more  Intense  Form,  of  M* 
tivle  Neuritis.— Benben ;  Alcohol  ,  Chill, 
Diphtheria;  Variola;  Excessive  Muscular 
Exercise;  Typhus  Fever;  Typhoid  Fever, 
Measles;  Influenza.  M.uinle 
Causes  of  Slighter  Forms  of  Multiple 
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Neuritis.-—  Bisulphide  of  Carbon  ;  Lead ;  Ar- 
senic ;  Malaria  ;  Septicaemia ;  Tuberculosis ; 
Syphilis ;  Leprosy ;  Diabetes  Mellitus ;  Gout ; 
Cachectic  states. 

The  cases  of  multiple  neuritis  that  occur 
under  either  of  the  first  class  of  causes  may 
be,  and  often  are,  well-developed  typical  forms 
of  the  malady;  those,  on  the  other  hand, 
which  occur  from  one  or  other  of  the  second 
class  of  causes  are  much  more  habitually  ill- 
developed  and  more  or  less  localised  forms 
of  the  affection,  and  in  some  of  these  cases 
(especially  those  associated  with  leprosy, 
syphilis,  or  gout)  it  is  the  sheath  and  inter- 
stitial tissues  of  the  nerve,  rather  than  the 
nerve-fibres  themselves,  which  are  most 
prone  to  be  affected.  In  these  cases,  also,  the 
inflammation  is  often  not  limited  to  the  peri- 
pheral twigs,  but  may  involve  the  main 
trunks  and  the  roots  of  the  nerves.  In  all 
respects,  indeed,  there  is  in  these  cases  often 
more  the  characters  of  a  local  neuritis  than 
of  the  more  general  affection. 

It  should  be  borne  in  mind,  again,  that  in 
many  of  the  cases  of  multiple  neuritis  there 
may  have  been  more  than  one  cause  in  opera- 
tion ;  thus,  alcohol  and  anaemic  conditions  of 
the  system  or  syphilis  may  co-operate  with 
tuberculosis;  chill  or  lead  with  alcohol;  or 
local  exposure  to  wet  and  cold  may  reinforce 
syphilis  or  gout  in  the  production  of  some 
of  the  more  localised  forms  of  multiple 
neuritis. 

In  the  more  intense  forms  of  the  affection 
lesions  may  occur  in  the  spinal  cord  as  well 
as  in  the  peripheral  nerves.  This  is  notably 
the  case  in  some  of  the  '  rheumatic '  forms 
of  the  disease,  and  in  some  of  the  cases  due 
to  lead,  diphtheria,  or  some  other  of  the  acute 
specific  diseases.  Neither  in  the  more  in- 
tense nor  in  the  more  localised  forms  of  the 
disease  are  we  able  definitely  to  bridge  the 
gap  which  lies  between  our  knowledge  of  the 
setiology  and  that  of  the  morbid  anatomy  of  j 
this  affection — we  are  unable  to  say  anything 
definite,  that  is,  as  to  the  exact  pathogenesis 
of  the  changes  in  the  peripheral  terminations  j 
of  the  nerves  or  in  the  spinal  cord.  No 
light  whatever  is  really  thrown  upon  this 
obscure  subject  by  the  hypothesis  that  func- 
tional changes  in  spinal  trophic  centres  first 
occur,  which  lead  secondarily  to  the  observed 
failure  or  perversion  of  nutrition  in  the  peri- 
pheral nerves.  It  would  only  shift  the  diffi- 
culty farther  back,  even  if  this  hypothesis 
explained  (which  it  does  not)  the  localisation 
of  the  changes  in  the  nerves  to  their  periphe- 
ral terminations.  As  it  is,  we  can  only 
suppose  that  the  tissues  affected,  and  the 
particular  parts  of  them,  are,  by  their  indi- 
vidual constitution,  especially  prone  to  be 
irritated  by  the  presence  in  the  blood  of  the 
various  poisons  to  which  we  have  referred. 

Multiple  neuritis  from  one  or  other  of  the 

CaU8eviQentioned  ma7  occwc  at  almost  any 
age ;  but  the  disease  is  by  far  the  most  fre- 


quently met  with  some  time  between  the 
twentieth  and  the  fiftieth  year. 

Some  separate  description  or  mention  must 
now  be  made  of  the  different  forms  of  multiple 
neuritis. 

A.  Cases  due  to  Common  Poisons. — 

Multiple  neuritis  due  to  Alcohol. — This  iB 
the  commonest  of  all  the  forms  of  multiple 
neuritis,  and  it  is  met  with  also  much  more 
frequently  in  women  than  in  men.  Spirit- 
drinking  seems  to  be  most  prone  to  excite  it, 
and  especially  when  spirit  is  taken  in  small 
or  moderate  quantities  continuously  over 
long  periods,  and  when  at  the  same  time 
there  has  been  little  exercise  in  the  open  air. 
Whilst  alcoholic  neuritis  is  more  common 
among  women,  delirium  tremens  is  more 
frequent  among  men — differences  which  may 
be  dependent  partly  upon  sex,  but  perhaps 
more  notably  upon  the  different  habits  of  the 
two  sexes,  especially  in  regard  to  extent  of 
open-air  exercise. 

Symptoms. — The  onset  of  the  affection  is 
generally  gradual,  being  often  preceded  for 
months  or  weeks  by  gastric  symptoms,  in- 
somnia, and  rapid  pulse,  together  with 
numbness  and  tinglmg,  shooting  pains, 
tremors,  cramps,  and  some  paresis  of  the 
limbs — especially  of  the  lower  lirubs.  Actual 
loss  of  power  may  then  come  abruptly  at  any 
time,  at  first  in  the  feet  and  legs,  later  on  in 
the  thighs — though,  often  before  they  become 
involved,  the  hands  and  arms  also  show  signs 
of  paralysis,  which  is  most  marked  in  the 
extensors  of  the  wrists.  In  many  instances 
the  paralysis  may  stop  here ;  but  in  the 
more  severe  cases  it  gradually  advances  so 
as  to  involve  the  nerves  supplying  the  trunk 
muscles,  some  of  the  cranial  nerves,  and  at 
last  perhaps  the  phrenic  nerve. 

The  'dropped  wrists,'  and  the  'dropped 
feet'  as  the  patient  lies  in  the  recumbent 
position,  are  very  characteristic  of  multiple 
neuritis ;  and  the  paralysis  of  the  limbs  is 
almost  always  of  the  flaccid  type.  The 
affected  muscles  speedily  become  flabby  and 
much  wasted.  "When  in  this  condition  they 
show  a  more  or  less  modified  electrical 
'reaction  of  degeneration.'  They  usually 
cease  to  respond  to  faradism;  and  if  they 
respond  at  all  to  galvanism,  it  is  only  to 
very  strong  currents,  and  that  in  a  slow, 
sluggish  manner,  the  reaction  to  A.C.C. 
being  greater  than  that  to  C.C.C.  In  some 
exceptional  cases,  and  in  the  early  stages  of 
the  affection  generally,  the  electrical  reac- 
tions may  be  very  little  altered. 

Various  disturbances  of  sensibility  cause 
the  greatest  distress  to  the  patient.  Tho 
limbs  are  often  the  seat  of  excruciating 
pains,  the  skin  is  more  or  less  generally 
hyperajsthetic,  and  tho  muscles  also  in  the 
affected  parts  are  extremely  tender,  even  to 
slight  pressure.  There  is  often,  moreover, 
marked  tenderness  along  the  coiu-se  of  the 
nerves,  so  that  tho  patient  is  apt  to  cry  out 
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when  touched  or  moved  even  in  the  gentlest 
manner.    In  addition,  various  paresthesias, 
such  as  tingling,  numbness,  and  formication 
in  the  limbs,  are  mostly  present.   In  the 
more  severe  cases  these  latter  symptoms 
may  disappear  during  the  height  of  the 
malady,  when  anaesthesia  becomes  developed, 
but  may  be  expected  to  return  as  recovery 
advances.   With  cutaneous  anaesthesia  of  the 
limbs,  often  localised  to  the  terminal  por- 
tions or  to  the  areas  of  particular  nerves, 
there  may  also  be  more  or  less  marked  loss 
of  muscular  sense.  '.  Some  of  the  special 
senses  may  also  be  affected,  especially  vision, 
leading  to  amblyopia  and  contraction  of  the 
field  for  colour-vision.     Occasionally,  also, 
inequality  and  slight  contraction  of  the  pupil 
has  been  met  with,  and  very  rarely  optic 
neuritis.    The  cutaneous  reflexes  are  often 
present,  but  may  be  lost  where  the  anaasthe- 
sia  is  marked.  The  knee-jerks  are  commonly 
lost  at  an  early  stage  of  the  affection;  but 
occasionally,  in  exceptional  cases,  they  are 
found  to  be  retained,  and  even  to  be  slightly 
exaggerated,  for  a  time. 

In  many  of  the  slight  cases  of  the  disease 
a  certain  amount  of  incoordination  as  well 
as  paralysis  can  be  recognised;  and  in  the 
cases  in  which  the  involvement  of  the  mus- 
cular sense  is  more  than  usually  marked,  a 
slight  ataxic  condition  is  produced  in  both 
the  arms  and  the  legs,  but  especially  in  the 
latter.  This,  in  combination  with  other 
symptoms  present,  such  as  the  pains  in  the 
limbs,  the  loss  of  the  knee-jerks,  unsteadi- 
ness when  the  eyes  are  closed,  and  a  some- 
what peculiar  gait,  causes  the  patient's  con- 
dition to  resemble  more  or  less  closely  that 
met  with  in  locomotor  ataxy.  Such  cases 
are  now  spoken  of  as  pseudo-tabes ;  and, 
although  they  may  be  met  with  in  multiple 
neuritis  from  any  other  cause,  they  seem  to 
be  rather  specially  frequent  in  the  alcoholic 
form  of  the  disease.  The  points  which  enable 
us  to  distinguish  these  forms  from  true  tabes 
will  be  referred  to  later  under  the  head  of 
"'  Diagnosis.' 

Vaso-motor  and  trophic  symptoms  occur 
in  some  cases  about  the  feet  and  hands,  in 
the  form  of  oedema,  lividity,  glossy  skin,  and 
more  or  less  profuse  sweating.  Later  on,  the 
limbs  are  still  further  altered,  especially  in 
old  neglected  cases,  by  the  occurrence  of 
contractures  of  the  fingers  and  of  the  calf- 
muscles,  due  to  weakness  of  the  extensors. 
Bed-sores  are  usually  absent;  and  power 
over  the  sphincters  of  the  bladder  and  rec- 
tum iB  commonly  retained. 

In  the  early  stages  of  alcoholic  neuritis 
there  is  another  class  of  symptoms  of  great 
importance  commonly  present,  namely,  those 
of  cerebral  type.  These  are  sometimes  most 
marked,  and  of  a  very  varied  character. 
There  may  be  loss  of  memory,  loss  ot  ability 
to  concentrate  the  attention,  together  with 
illusions  and  hallucinations— especially  to- 


wards evening  and  at  night,  when  insomnia 
is  often  most  obstinate  and  very  exhausting 
to  the  patient.    In  some  cases  there  may  be 
distinct  delirium  continuing  for  days ;  and, 
even  where  this  is  not  present,  there  is  often 
a  peculiarly  active  imagination,  together 
with  a  sort  of  waking  dream-like  state.  Thus, 
patients  will  give  circumstantial  details  of 
imaginary  events  in  which  they  have  taken 
part,  or  of  visits  which  they  have  paid  within 
the  last  hour  or  so,  when  they  have  been  quite 
incapable  of  even  leaving  their  beds.   In  the 
course  of  a  week  or  so,  under  proper  treat- 
ment, such  symptoms  will  gradually  subside. 
The  patient  will  then  (or  earlier  where  the 
more  acute  symptoms  are  absent)  show  dis- 
tinct evidence  of  a  lowered  morale.  State- 
ments about  their  habits  in  regard  to  alcohol 
are  almost  always  unreliable,  often  flagrantly 
untrue,  and  made  even  in  the  face  of  the 
strongest  evidence  to  the  contrary.  We 
must  look  to  the  relatives  or  the  associates 
of  the  patient  if  we  are  to  obtain  correct  tes- 
timony in  regard  to  this  matter. 

The  course  of  the  disease  in  alcoholic 
neuritis  is  pretty  constant,  though  its  dura- 
tion is  extremely  variable,  according  to  the 
degree  of  severity  of  the  attack.  After  a 
slow  or  more  abrupt  onset  the  symptoms  go 
on  increasing  up  to  a  certain  point;  then 
there  is  a  decline  of  the  more  urgent  symp- 
toms in  a  gradual  fashion;  after  this  the 
patient  may  remain  in  a  more  or  less  sta- 
tionary condition  for  many  months ;  finally, 
a  period  of  slow  improvement  sets  in,  during 
which  the  tenderness  of  the  muscles  abates, 
and  their  nutrition  and  power  improve,  the 
anaesthesia  diminishes,  and  with  it  there  is  a 
return  of  numbness  and  tingling  in  the  hands 
and  feet.  The  duration  of  the  disease  varies 
from  two  or  three  months  to  from  one  to 
two  years.  .    ,  ,  . ,  , 

Multiple  neuritis  due  to  Bisulphide  of 
Carbon.  —  Delpech  was  the  first,  and  is 
still  the  prinoipal,  authority  concerning  the 
effects  of  bisulphide  of  carbon  upon  the  system 
(Nouv.  recherch.  sur  Vimtoxication  speciale, 
Paris,  1860).  He  showed  that  the  effects  of 
this  compound  upon  the  system  were  some- 
what similar  to  those  of  alcohol.  The  symp- 
toms are  principally  met  with  in  rubber- 
factory  operatives.  It  appears  that  intense 
frontal  headaches  are  common  among  workers 
in  rubber,  even  though  no  further  symptoms 
develop.  As  the  intoxication  proceeds,  ac- 
cording to  F.  Peterson, '  giddiness  and  even 
actual  drunkenness  become  manifest,  the 
workpeople  becoming  excitable,  talkative, 
and  hilarious.  Among  later  chronic  mani- 
festations are  multiple  paresis,  due  to  a. 
multiple  neuritis,  mental  weakening  ana 
apathy,  amblyopia,  tinnitus,  formication, 
ancest'hesia  of  the  feet,  muscular  cramps, 
occasionally  convulsions,  at  first  increase  ot 
sexual  appetite,  later  impotence  in  men 
and  sterility  hi  women'  {Boat.  Med.  and 


NEUEITIS, 

Surg.  Journ.  Dec.  6,  1892,  p.  325).  In  this 
same  comruunication  Peterson  records  three 
cases  of  acute  mania  resulting  from  inhala- 
tion of  the  fumes  from  a  mixture  of  bisul- 
phide of  carbon  and  chloride  of  sulphur. 
The  poisonous  effects  from  the  use  of  these 
chemicals  are  now  obviated  to  a  considerable 
extent  by  maintaining  a  more  thorough  ven- 
tilation in  rubber  factories. 

Multiple  neuritis  due  to  Arsenic. — It  has 
been  long  known,  from  experiments  by  Orfila, 
that  in  certain  cases  paraplegic  conditions 
were  induced  occasionally  after  the  taking  of 
large  doses  of  arsenic.  Of  late  years  it  has 
been  ascertained  that  the  poisonous  effects  of 
arsenic  are  sometimes  very  similar  to  those 
produced  by  alcohol.  The  paralytic  effects 
thus  produced  were  previously  ascribed  to 
changes  in  the  spinal  cord ;  but  it  has  now 
been  ascertained  that  such  changes  are  only 
occasional,  and  that  the  majority  of  the 
effects  to  which  we  are  referring  are  due 
rather  to  peripheral  neuritis.  These  effects 
occur  sometimes,  though  only  very  rarely, 
after  the  patient  has  taken  for  a  prolonged 
period  small  doses  of  arsenic,  such  doses  at 
last  giving  rise  to  symptoms  of  acute  poison- 
ing. Then,  after  a  variable  interval — some 
days,  or  a  week  or  two — the  symptoms  of 
peripheral  neuritis  begin  to  develop.  In 
other  cases,  however,  such  symptoms  may 
set  in  a  short  time  after  acute  poisoning  by 
arsenic,  when  the  drug  has  been  taken  in 
excess  either  accidentally  or  with  suicidal 
intent.  A  typical  case  of  this  latter  type 
has  recently  been  brought  before  the  Medical 
Society  of  Berlin  by  H.  Jolly.  The  patient 
had,  in  August  1892,  taken  with  a  view  to 
suicide,  a  quantity  of  Schweinfurth  green. 
There  was  immediate  vomiting,  and  for  two 
days  symptoms  of  gastritis.  She  remained 
very  weak,  and  noticed,  when  she  attempted 
to  rise  on  the  fifth  day,  some  numbness  of 
the  feet.  Then  followed  parsesthesise  simul- 
taneously in  feet  and  hands,  with  a  creeping 
sensation  that  was  at  times  very  painful. 
These  symptoms  continued  during  the  next 
few  weeks,  and  to  them  were  soon  added  a 
more  distinct  weakness,  especially  of  the 
lower  extremities.  After  four  weeks  the 
patient  was  unable  to  walk  alone;  and  when, 
in  the  following  week,  she  was  admitted 
into  the  hospital  for  nervous  diseases,  she 
could  only  walk  when  supported  on  both 
wl'-.H.  There  was  also  marked  ataxy.  The 
knee-jerks  were  lost  on  both  sides,  and  there 
was  great  paresis  in  the  legs,  with  specially 
impaired  movement  in  the  feet  and  toes.  In 
six  weeks  the  paralysis  of  the  feet  and  toes 
was  complete  ;  there  was  atrophy  of  the 
muscles  of  the  calves  of  the  legs,  and  great 
disturbances  of  sensibility.  The  patient  was 
insensible  to  slight  touches,  but  felt  stronger 
touches  well  j  and  there  was  pronounced  hy- 
peralffesia.  The  tips  of  the  fingers  were  quite 
anesthetic,  and  there  were  sharp  pains  in 
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the  hands  and  in  some  of  the  deeper  parts  of 
the  forearm  and  arm.  In  the  course  of  the 
following  week  the  symptoms  became  some- 
what worse,  especially  the  pains.  A  feeling 
of  coldness  was  also  complained  of  in  the 
right  upper  extremity,  and  there  was  profuse 
sweating  in  the  palms  of  the  hands.  From 
about  the  twelfth  week  onwards  a  decided 
improvement  began  to  take  place  in  regard 
to  both  motor  and  sensory  symptoms. 

The  superficial  reflexes  in  arsenical  poly- 
neuritis are  mostly  preserved,  while  the 
knee-jerks  are  lost ;  the  legs  also  are  com- 
monly more  affected  than  the  arms.  There 
is  much  variation  met  with  in  the  symptoms 
of  individual  cases,  and  in  some  of  them 
distinct  impairment  or  loss  of  muscular 
sense  and  ataxic  symptoms  are  fairly  well 
marked  (pseudo-tabes).  In  almost  all  re- 
spects, in  fact,  the  symptoms  of  the  multiple 
neuritis  due  to  arsenic  are  found  to  accord 
closely  with  the  alcoholic  form  of  the  disease, 
with  the  very  important  exception  that  the 
head  symptoms,  with  hallucinations  and 
delirium,  are  generally  absent.  Almost  all 
cases  ultimately  recover,  and  the  duration  of 
arsenical  polyneuritis  is  rather  shorter  than 
that  of  the  form  due  to  alcohol. 

Multiple  newitis  due  to  Lead. — The  effects 
of  the  multiple  neuritis  caused  by  lead  are 
still  more  localised.  There  is  not  only  the 
absence  of  the  characteristic  group  of  head 
symptoms,  but  a  still  further  common  limi- 
tation of  the  neuritis  to  the  motor  nerves,  and 
especially  to  those  of  the  upper  extremity. 
The  ordinary  effects  of  peripheral  neuritis 
due  to  lead  will  be  found  described  under 
Lead,  Poisoning  by.  The  symptoms  closely 
resemble  those  due  to  spinal-cord  disease,  to 
which,  indeed,  some  of  the  effects  are  often 
partly  attributable.  For,  though  peripheral 
neuritis  is  the  lesion  commonly  met  with, 
it  happens  here  even  more  frequently  than 
with  other  forms  of  multiple  neuritis  that 
lesions  in  the  anterior  cornua  of  the  spinal 
cord  are  also  produced;  and  it  is  to  these 
latter  lesions  that  the  symptoms  are  occa- 
sionally, in  part  at  least,  attributable. 

But  although  it  is  the  rule  for  the  effects 
of  the  multiple  neuritis  due  to  lead  to  be  thus 
limited  to  a  part  of  the  field  of  distribution 
of  the  motor  nerves  of  the  upper  extremities, 
it  is  not  invariably  so.  Thus,  muscles  about 
the  shoulder  and  arm  (especially  the  deltoid 
and  braehialis  anticus)  may  be  affected  as 
well  aB  those  of  the  foroarm  ;  and  occasionally 
even  some  of  the  leg  muscles,  especially  the 
long  extensors  of  the  toes  and  the  peronei 
muscles.  Again,  in  some  cases  of  multiple 
neuritiB  due  to  lead  there  havo  been  distinct 
disturbances  of  sensibility,  that  is,  more  or 
less  severe  pains,  some  tenderness  of  affected 
muscles,  and  perhaps  also  along  the  affected 
nerves,  together  with  tingling  and  numbness 
in  their  field  of  distribution.  In  certain 
other  cases  of  multiple  neuritis  due  to  lead 
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we  may  have  the  association  of  a  more  or 
less  marked  hemiplegic  condition,  in  which 
hernianfesthesia  is  well  developed.  This 
latter  condition  is  generally  of  more  or  less 
brief  duration,  and  is  supposed  to  be  due 
to  some  functional  defect  in  the  brain,  ana- 
logous to  that  occurring  in  hysteria.  In  this 
connexion,  it  must  not  be  forgotten,  more- 
over, that  intense  double  optic  neuritis  and 
also  convulsions  may;  occur  in  the  course  of 
lead  poisoning. 

B.  Cases  due  to  Microbic  Poisons.— 
Multiple  neuritis  associated,  with,  or 
sequential  to,  certain  Infective  or  Endemic 
Diseases.— The  cases  belonging  to  this  cate- 
gory are  those  forms  of  multiple_  neuritis 
which  are  associated  with,  or,  as  is  by  far 
the  most  common,  are  sequential  to,  one  or 
other  of  the  following  morbid  conditions, 
namely,  diphtheria,  variola,  typhoid  fever, 
typhus  fever,  measles,  beriberi,  septicapia, 
malaria,  influenza,  tuberculosis,  syphilis,  or 
leprosy. 

Almost  all  these  varieties  of  the  disease 
were  formerly  ascribed  to  morbid  conditions, 
either  functional  or  structural,  of  the  spinal 
cord.    It  is  true,  indeed,  that  functional 
diseases  as  well  as  certain  structural  affections 
of  the  spinal  cord,  in  the  form  of  indurations 
(scleroses),  softenings,  haemorrhages,  together 
with  limited  inflammations  or  atrophic  con- 
ditions of  the  anterior  cornua,  are  especially 
apt  to  occur  occasionally  as  sequences  of  one 
or  other  of  these  diseases.    But  since  the 
clinical  characteristics  of  polyneuritis  have 
been  more  commonly  appreciated,  it  has  been 
recognised  that  these  particular  groups  of 
symptoms  occur  not  infrequently  as  sequences 
of  one  or  other  of  the  diseases  above  men- 
tioned—the truth  of  this  diagnosis  having, 
moreover,  been  often  confirmed  by  necropsies 
which  have  demonstrated  the  presence  of 
multiple  neuritis,  mostly  alone,  but  more 
rarely  with  some  co-existing  changes  m  the 
spinal  cord. 

The  severity  of  the  disease  varies  very 
much  indeed  in  this  category  of  cases.  Some- 
times it  presents  itself  as  an  acute  progressive 
affection  involving  all  the  limbs,  and  subse- 
quently the    nerves  supplying  the  trunk 
muscles  and  those  of  the  face  and  eyes,  to- 
gether with  a  well-marked  association  _  ot 
sensory  symptoms  of  the  usually  varied 
character.  At  other  times,  and  especially  after 
diphtheria,  the  motor  paralysis  is  less  marked, 
and  svmptoms  of  a  more  ataxic  type  present 
themsdves  (pseudo-tabes)  ;  while,  in  other 
cases  still  we  may  have  to  do  with  alocahsed 
rXr Than Twith  a  more  generalised  neuri  is 
The  forms  of  multiple  neuritis  associated  with 
diphtheria  are  apt  to  occur,  on  differed ;  occa- 
sions, in  each  of  these  types  ;  the  severe 
general  cases,  however,  in  which  death  may 
occur  from  paralysis  of  the  diaphragm  are 
rare  and  exceptional;  while  localised  forms 
of  paralysis  limited  to  the  palate,  and  asso- 


ciated with  slight  paretic  or  ataxic  conditions 
are  by  far  the  most  common  (see  Diph- 
theria). On  the  other  hand,  in  beriberi  we 
have  to  do  much  more  frequently  with  a  gene- 
ralised form  of  neuritis,  in  which  speedy 
death  occurs  not  at  all  rarely  (see  Beri- 
beri). In  other  of  these  diseases,  such  as 
variola,  typhus  and  typhoid  fevers,  measles, 
septicaemia,  and  malaria,  polyneuritis  super- 
venes rarely ;  but  in  each  of  these  affections 
it  may  appear  in  a  well-developed  form. 

Again,  it  seems  clear  that  in  influenza,  tuber- 
culosis, syphilis,  and  leprosy,  in  the  absence 
of  other  co-operating  causes,  the  neuritis  that 
occurs  is  apt  to  present  itself  in  a  more  or 
less  locahsed  form;  and,  in  the  case  of 
syphilis  and  leprosy  more  especially,  the  neur- 
itis is  principally  of  the  peripheral  and  inter- 
stitial type.  These  forms  of  the  disease  are 
thus,  perhaps,  rather  more  closely  allied  to 
ordinary  neuritis  than  to  multiple  neuritis. 
Still,  it  seems  probable  that  both  syphilis  and 
tuberculosis  may  decidedly  favour  the  action 
of  other  more  potent  causes,  such  as  alcohol 
or  chill,  in  the  production  of  well-marked 
multiple  neuritis. 

The  only  one  of  these  forms  of  multiple 
neuritis  to  which  any  special  reference  need 
be  made  is  that  which  may  be  associated 
with  malarial  poisoning.     Sometimes  this, 
either  alone  or  aided  by  other  causes,  such 
as  exposure  to  cold  or  excess  of  alcohol,  in- 
duces ordinary  forms  of  multiple  neuritis  of 
medium  severity,  affecting  the  arms  and  legs, 
but  especially  the  latter.    At  other  times, 
however,  malaria  gives  rise  to  what  since  the 
description    given  by  Eomberg  has  been 
known  as  'intermittent  paraplegia.      I  his 
remarkable  affection  has  been  found  to  occur 
only  in  patients  suffering  from  malarial 
poisoning.    It  is  characterised  by  the  sudden 
onset  of  paralysis  in  the  lower  extremities, 
which  may  or  may  not  be  accompanied  by 
some  anajsthesia  and  paralysis  of  the  sphinc- 
ters.   After  some  hours  the  paralysis  dis- 
appears,   perhaps    accompanied    by  the 
appearance  of  a  critical  sweat,  and  reappears 
in  a  more  or  less  regular  manner,  according 
as  the  attack  assumes  a  quotidian,  tertian,  or 
quartan  type.   This  affection  has  been  found 
to  be  very  amenable  to  treatment  by  quinine. 
Cases  have  been  recorded  by  excellent  obser- 
vers, such  as  Hartwig,  Erb,  and  Westphal 
and  it  is  now  generally  believed  that,  instead 
of  being  due  to  altered  functional  conditions 
of  the  spinal  cord  (which  was  the  mterpreta- 
!  tion  formerly  given),  this  remarkable  transi- 
tory and  recurrent  form  of  paralyse  is 
dependent  rather  upon  a  peripheral  neuritis 
occasioned  by  some  poison  formed  during 
the  course  of  a  malarial  attack, 
a  CweBduetoAutogen^o Poisons. 

Multiple   neuritis  sequential  to  OtvU  . 
The  disease  from  this  cause  not  ^frequently 
.nnervenes  in  an  acute  fashion,  and  may  at 
the  onset  be  associated  with  distinct  febrile 


NEURITIS,  MULTIPLE 


215 


symptoms,  the  temperature  rising  to  some 
point  between  101°  and  103°.  There  may 
also  be  pains  in  the  back,  limbs,  and  joints, 
so  as  to  give  rise  to  the  suspicion  perhaps 
of  a  commencing  attack  of  rheumatic  fever. 
To  such  symptoms  may  be  added  headache 
and  anorexia,  together  with  tingling  and 
munbness  in  the  fingers  and  toes,  and  more 
or  less  tenderness  over  the  principal  nerves 
in  the  limbs.  The  legs  and  arms  subse- 
quently show  an  increasing  paralysis,  com- 
monly- beginning  first  in  the  legs.  Then 
paralysis  may  spread  to  the  trunk  muscles, 
and  to  those  of  the  tongue,  palate,  and  larynx 
(so  as  to  impair  deglutition  and  articulation), 
even  if  it  does  not  extend  to  other  cranial  or 
to  the  phrenic  nerves.  The  knee-jerks  are 
speedily  lost,  the  paralysed  muscles  soon 
waste,  and  their  electrical  reactions  become 
altered  in  the  usual  manner.  At  the  same 
time  various  sensory  disturbances  become 
developed,  such  as  tenderness  of  the  muscles 
and  hyperesthesia  of  the  skin  (soon  to  be 
followed  by,  or  intermixed  with,  areas  of 
anaesthesia);  while  glossy  skin,  increased 
sweating,  and  other  trophic  symptoms  may 
also  make  their  appearance. 

These  cases  subsequently  pursue  much  the 
same  course  as  severe  cases  of  alcoholic 
neuritis.  Death  may  occur  in  the  course  of 
a  week  or  ten  days  from  respiratory  or  car- 
diac paralysis  ;  or,  all  fever  having  subsided, 
tlie  patient  may  remain  in  a  tolerably  station- 
ary condition  for  several  weeks,  before  the 
usual  slow  improvement  begins  to  set  in. 

In  other  instances  the  multiple  neuritis 
following  chill  may  be  less  acute  and  less 
severe,  and  the  amount  of  sensory  symptoms 
is  very  variable.  When  the  latter  are  very 
slight,  such  cases  are  apt  to  be  mistaken  for 
those  of  acute  spinal  paralysis ;  and  when  they 
are  more  severe  (especially  where  there  is 
much  involvement  of  the  muscular  sense)  the 
symptoms  are  more  of  an  ataxic  order,  so 
that  the  case  may  present  itself  as  a  form  of 
pseudo-tabes. 

Multiple  neuritis  sequential  to  excessive 
Muscular  Exercise. — Although  typical  cases 
have  been  recorded,  verified  by  necropsy, 
seemingly  referable  to  this  cause,  they  are 
nevertheless  of  extremely  rare  occurrence. 
So  far  as  the  form  and  course  of  this  variety 
of  multiple  neuritis  are  concerned,  it  seems 
to  agree  most  closely  with  that  induced  by 
chill,  and  different  cases  are  liable  to  indi- 
vidual variation  in  much  the  same  manner. 

Multiple  neuritis  associated  with  Dia- 
betes, Gout,  or  with  Cacliectic  Slates.— Each 
of  these  varieties  of  multiple  neuritis  is 
liable,  though  only  very  rarely,  to  occur  as  a 
more  or  less  generalised  affection.  As  a  rule, 
'  '  Vf.r,  it  is  much  more  common  for  tho 
neuritis  when  associated  with  either  of  these 
affections,  and  when  other  co-operating 
causes  are  absent,  to  occur  in  a  limited  form, 
anectingonly  some  one  or  two  nerves— the 


inflammation  that  is  established  being  also 
peripheral  and  interstitial  rather  than  paren- 
chymatous in  type.  Gout  has  been  long 
known  as  a  common  predisposing  and 
even  exciting  cause  of  ordinary  interstitial 
neuritis. 

Multiple  neuritis  of '  spontaneous''  origin. 
Every  now  and  then  ordinary  attacks  of 
multiple  neuritis,  sometimes  severe  and 
sometimes  slight,  make  their  appearance 
without  its  being  possible  to  assign  them  to 
any  of  the  known  causes  of  the  disease,  and 
for  which,  in  fact,  no  distinct  cause  can  be 
traced.  These  are  the  so-called  '  spontane- 
ous '  or  idiopathic  cases  of  multiple  neuritis. 

Complications. — Looking  to  the  varied 
conditions  under  which  multiple  neuritis  may 
arise,  it  is  only  .natural  to  expect  that  the 
complications  should  be  rather  numerous ; 
and  this  they  are  found  to  be.  As  poisoning 
by  alcohol  is  the  cause  of  so  very  large  a  pro- 
portion of  the  cases  of  multiple  neuritis,  we 
have  principally  to  do  with  concurrent  com- 
plications assignable  to  this  cause.  Thus  the 
patient  may  suffer  from  obstinate  symptoms 
of  gastric  catarrh,  or  the  liver  may  be 
enlarged  and  hard,  or  smaller  than  natural, 
and  other  indications  of  cirrhosis  of  this  organ 
may  exist.  It  must  not  be  forgotten,  more- 
over, that  in  the  cachectic  subjects  of  chronic 
malarial  poisoning  there  may  be  enlargement 
of  spleen  as  well  as  of  liver.  Other  compli- 
cating effects  of  alcohol  may  be  due  to  a 
chronic  or  subacute  meningitis,  the  existence 
of  which  leads  to  a  great  aggravation  of  the 
head  symptoms  in  the  form  of  delirium,  or 
even  to  a  chronic  maniacal  condition ;  whilst 
in  other  cases  complicating  symptoms,  due 
to  chronic  or  subacute  spinal  meningitis  or 
degenerative  conditions  of  the  spinal  cord, 
may  be  present.  Here  also— as  where  gout, 
or  lead,  or  both  combined,  have  been  opera- 
tive causes  of  the  multiple  neuritis — we  may 
find  distinct  evidences  of  co-existing  renal 
disease.  Pneumonia  and  phthisis  are  also 
frequently  present  as  complications,  the  latter 
supervening  even  in  cases  where  it  does  not 
seem  to  have  been  present  as  a  cause. 

Diagnosis. — It  is  the  great  variety  in  the 
symptomatology  of  multiple  neuritis,  and  the 
fact  that  it  may  be  associated  with  actual 
disease  in  the  spinal  cord,  which  give  rise  to 
the  principal  difficulties  in  the  way  of  dia- 
gnosis. Very  many  of  the  cases,  however, 
are  so  typical  in  the  combination  of  symp- 
toms presented,  as  to  allow  littlo  room  for 
doubt  in  regard  to  the  proper  diagnosis. 
Thus,  moro  or  less  paralysis  of  both  feet  and 
both  hands,  with  '  foot  drop  '  and  '  wrist  drop,' 
or  more  extensive  paralysis  of  all  four  limbs 
of  a  flaccid  type,  associated  with  pains,  numb- 
ness, and  tingling;  hypcrii'sthcsia  of  the  skin, 
marked  tenderness  of  the  limb  muscles  and 
perhaps  also  along  the  principal  nerves, 
together  with  absent  knee-jerks  and  the 
altered  electrical  reactions  which  have  been 
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described,  form  such  a  typical  combination 
that  it  should  be  considered  to  be  indicative 
of  multiple  neuritis  from  some  cause.  And 
if  with  this  grouping  of  symptoms  there  co- 
exists the  combination  of  cerebral  symptoms 
previously  noted,  we  may  feel  just  as  certain 
that  we  have  to  do  with  a  multiple  neuritis 
caused  by  chronic  alcoholic  poisoning,  even 
though  no  distinct  evidence  of  this  be  at  first 
forthcoming — nay,  even  though  excess  in 
alcohol  may  be  firmly  denied  by  the  patient 
and  her  friends. 

It  will  be  seen  that  the  diagnosis  of  mul- 
tiple neuritis  from  spinal  diseases  is  in  the 
great  majority  of  the  cases  easy,  because  pains 
in  the  former  are  mostly  prominent  symp- 
toms, and  because  locomotor  ataxy  is  the 
only  form  of  spinal  disease  associated  with 
severe  pains  that  could  easily  be  mistaken  for 
multiple  neuritis,  and  that  only  with  certain 
exceptional  forms  of  the  disease.  For  there 
are  only  four  other  spinal  diseases  in  which 
pains  in  the  limbs  are  apt  to  constitute 
prominent  symptoms.  These  are  the  para- 
lyses associated  with  cancer  of  the  vertebra, 
with  scrofulous  pachymeningitis,  and  with 
cervical  hypertrophic  pachymeningitis — in 
each  of  which  (not  to  mention  other  charac- 
teristic features)  there  are  generally  present 
exaggerated  knee-jerks  and  ankle-clonus — and 
the  somewhat  rare  affection,  syringomyelia, 
which  is  almost  always  characterised  by  loss 
of  painful  and  of  thermal  sensibility  in  the 
parts  principally  affected,  whilst  in  multiple 
neuritis  these  are  almost  always  modes  of 
sensibility  that  remain  unaffected. 

There  are,  however,  three  varieties  of  poly- 
neuritis which  are  especially  liable  to  give 
trouble  in  regard  to  diagnosis.  These  are,  in 
the  first  place,  acute  cases  due  to  chill  or  to 
over  muscular  exercise,  in  which  there 
happens  to  be  an  almost  complete  absence  of 
pains  and  other  sensory  symptoms.  Here 
the  condition  has  to  be  diagnosed  from  acute 
spinal  paralysis,  or  even  from  acute  ascend- 
ing paralysis.  The  second  set  comprises 
those  of  the  pseudo-tabetic  type,  in  which 
pains  are  present,  and  the  diagnosis  has  to 
be  made  from  locomotor  ataxy.  The  third 
class  consists  of  mixed  cases,  in  which  mul- 
tiple neuritis  is  actually  complicated  with 
lesions  in  the  spinal  cord  or  its  membranes, 
or  in  both.  Here  there  may  be  at  times 
much  room  for  doubt  as  to  the  nature  of  the 
affection— that  is,  whether  it  is  in  the  mam 
spinal,  or  in  the  main  peripheral,  and  to 
what  extent  the  symptoms  of  the  two  condi- 
tions can  be  separated  from  one  another. 

(1)  The  cases  of  acute  spinal  paralysis 
may  agree  with  some  of  the  more  acute  cases 
of  polyneuritis  in  the  rapid  mode  of  onset, 
with  or  without  slight  febrile  symptoms,  in 
the  existence  of  an  atrophic  and  flaccid  torin 
of  paralysis  in  the  limbs,  together  with  a 
more  or  less  complete  electrical '  reaction  oi 
degeneration'  and  abolition  of  knee-jerks. 


In  other  forms  of  polyneuritis,  however,  the 
onset  is  apt  to  be  more  gradual  and  progres- 
sive, even  in  the  most  acute  cases ;  there  is 
also  much  more  frequently  a  bilateral  sym- 
metry in  the  parts  affected ;  and  even  the 
cases  that  are  most  free  from  sensory  symp- 
toms are  almost  never  quite  free  from  such 
accompaniments,  though  this  is  the  rule 
with  cases  of  acute  spinal  paralysis.  Of 
course  it  is  only  in  the  early  days  of  these 
affections  that  there  is  room  for  doubt.  After 
the  first  few  days  the  progress  of  the  two 
affections  is  commonly  different.  Thus,  in 
acute  spinal  paralysis  the  loss  of  power  is  at 
first  widespread  and  simultaneously  caused, 
though  after  a  few  days  there  is  a  subsidence 
of  the  paralysis  in  some  of  the  parts  first 
attacked.  "Whilst  in  multiple  neuritis  there 
is  a  progressive  increase  in  the  area  of  the 
paralysis  during  one  or  more  days ;  and 
after  the  paralysis  has  attained  its  full 
development  there  is  no  recession  of  paralytic 
symptoms  till  a  distinct  interval  of  weeks, 
or  it  may  be  months,  has  elapsed. 

The  other  disease  that  may  have  to  be 
thought  of  in  the  early  days  of  one  of  these 
acute  cases  of  multiple  neuritis  is  the  rare 
affection  known  as  acute  ascending  paralysis, 
concerning  which  so  much  doubt  exists  as  to 
its  real  nature  (see  Spinal  Cord,  Special 
Diseases  of:  Acute  Ascending  Paralysis). 
This  form  of  disease  may  be  distinguished 
by  the  complete  absence  of  sensory  symp- 
toms, by  the  preservation  of  the  knee-jerks, 
and  by  the  fact  that  the  paralysis  does  not 
progress  in  the  same  way  that  it  does  in 
multiple  neuritis  :  in  the  former  it  is  a  more 
strictly  ascending  disease,  affecting  the  trunk 
muscles  after  the  legs,  and  then  involving 
the  arms;  whilst  in  the  latter  the  order  is 
almost  invariably  legs,  arms,  trunk,  and  there 
is  also  rather  less  tendency  for  the  bulbar 
centres  to  be  affected.  A  little  later  on,  if 
any  doubt  should  still  remain,  the  absence 
of  muscular  atrophy  and  the  preservation  of 
normal  electrical  reaction  would  definitely 
settle  the  diagnosis  in  favour  of  acute  ascend- 
ing paralysis.  . 

(2)  In  reference  to  the  diagnosis  of  cases 
of  pseudo-tabes  from  locomotor  ataxy,  it 
should  be  borne  in  mind  that  these  excep- 
tional forms  of  multiple  neuritis  are  met 
with  principally  after  poisoning  by  alcohol 
or  arsenic,  or  in  the  form  that  is  sequential 
to  diphtheria.  And  then,  in  reference  to  the 
conditions  presented,  although  there  may  be 
many  characters  common  to  the  two  affec- 
tions, there  are  generally  marked  differences 
in  the  total  symptomatology.  Thus,  in  the 
more  rapidly  developed  pseudo-tabes  there 
are  not  the  characteristic  lightning-pains,  but 
more  enduring  pains,  with  much  more  of  ten- 
derness in  muscles  and  nerves,  together  with 
numbness  and  tingling  in  the  hands  and  feet. 
There  is  more  frequently  hyperesthesia  in 
the  limbs,  perhaps  mixed  with  patches  in 
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which  there  is  analgesia  as  well  as  anaes- 
thesia; there  may  also  be  some  amount  of 
atrophy  of  muscles,  with  altered  electrical  re- 
actions in  the  direction  of  the  '  reaction  of 
degeneration.'  Then,  again,  there  is  the 
absence  in  multiple  neuritis  of  three  signs 
which  are  commonly  present  in  locomotor 
ataxy,  viz.  the  Argyll- Robertson  condition 
of  pupil,  and  temporary  bladder  symptoms, 
together  with  loss  of  sexual  desire  and  power. 
A  girdle  sensation  is  also  much  more  likely  to 
be  absent  in  these  forms  of  multiple  neuritis, 
though  it  has  occasionally  been  met  with ;  and 
then,  again,  the  lost  knee-jerks  may  return 
duringrecovery  from  multiple  neuritis.  There 
still  remains  the  question  of  the  differences 
in  gait  characteristic  of  the  two  affections. 
"What  is  known  as  the  steppage  gait  (or  the 
high-stepping  gait)  has  been '  described  as 
distinctive  of  multiple  neuritis.  Its  peculi- 
arity is  due  to  the  loss  of  power  in  the  flexors 
of  the  ankle,  and  the  consequent  dependent 
attitude  of  the  toes,  so  that  the  patient  has 
to  lift  the  foot  high,  as  though  he  were  step- 
ping over  a  slight  obstacle;  whilst  in  loco- 
motor ataxy,  the  toes,  instead  of  being 
dependent,  are  raised,  the  heels  being  gene- 
rally brought  to  the  ground  first,  and  also 
in  a  more  irregular  and  spasmodic  manner. 
"Where  present  the  steppage  gait  is  doubtless 
a  sign  of  value,  but  it  is  not  always  present 
when  it  is  most  wanted  in  this  ataxic  class 
of  cases,  that  is,  where  paresis  of  the  flexors 
is,  as  often  happens,  present  only  to  a  very 
alight  degree. 

(3)  In  other  cases,  where  spinal  and  peri- 
pheral lesions  co-exist,  it  may  be  much  more 
difficult  to  recognise  the  real  nature  of  the 
affection,  or,  if  this  can  be  done,  to  say 
which  symptoms  belong  to  the  one  and  which 
to  the  other  set  of  lesions.  In  regard  to 
cases  where  thrombotic  softenings,  myelitis, 
or  small  hemorrhages  co- exist  with  multiple 
neuritis  (as  they  may  do,  more  especially, 
in  some  few  of  the  cases  sequential  to  the 
acute  specific  diseases),  it  can  only  be  said 
that  such  cases  are  too  complicated  to  be 
considered  here,  and  that  there  are  no  forms 
of  disease  where  the  aid  of  an  expert  is  more 
required  in  order  that  a  correct  diagnosis 
may  be  made.  It  may,  however,  be  added 
that  there  are  four  signs  in  particular  which, 
when  present,  may  safely  be  considered  to 
depend  in  the  great  majority  of  cases  upon 
spinal  rather  than  upon  peripheral  lesions : 
these  are,  paralysis  of  the  sphincters,  bed- 
sores, exaggerated  knee-jerks  with  ankle- 
clonus,  and,  though  less  certainly,  girdle 
sensations. 

It  should  further  be  borne  in  mind  that 
there  are  two  affections  especially  in  which 
the  co-existence  of  peripheral  with  spinal- 
cord  symptoms  is  common,  viz.  acute 
spinal  paralysis  and  locomotor  ataxy.  So 
that  where,  by  reference  to  the  points  already 
laid  down,  it  can  be  recognised  that  we  have 
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to  do  with  symptoms  of  double  origin,  the 
point  to  be  considered  is,  whether  the  central 
or  the  peripheral  symptoms  are  primary, 
and  which  are  merely  complicating  phe- 
nomena. This  is  a  point  of  considerable  im- 
portance in  regard  both  to  prognosis  and  to 
treatment.  It  is  highly  important,  for  in- 
stance, to  know,  in  an  affection  caused  by 
exposure  to  cold,  whether  the  symptoms  are 
in  the  main  peripheral,  or  whether  they  are 
in  the  main  spinal  but  with  some  complica- 
ting peripheral  neuritis.  So  also  it  should  be 
remembered  that  the  ataxic  cases  of  multiple 
neuritis  (cases  of  pseudo-tabes)  stand  at  one 
end  of  a  series  of  cases,  and  at  the  other 
stand  the  somewhat  rare  cases  of  locomotor 
ataxy  in  which  symptoms  due  to  peripheral 
neuritis  are  altogether  absent ;  whilst  between 
these  extremes  we  have  almost  every  kind  of 
transition,  furnished  either  by  cases  of  loco- 
motor ataxy  with  an  increasing  number  of 
peripheral  lesions,  or  by  cases  of  pseudo-tabes 
due  to  multiple  neuritis  complicated  perhaps 
by  some  spinal  lesions.  The  more  the  pa- 
tient's symptoms  are  of  peripheral  origin, 
the  greater  is  the  relief  that  is  to  be  expected 
from  treatment. 

Prognosis. — Many  indications  relating  to 
prognosis  have  already  been  given,  so  that 
little  requires  now  to  be  added.  It  may  be 
said,  however,  that  in  the  great  majority  of 
cases  life  is  not  imperilled  by  multiple  neur- 
itis. But  exceptions  to  this  rule  occur  in 
the  case  of  the  severer  forms  of  beriberi,  and 
also  in  the  more  acute  cases  occurring  in  this 
country,  due  either  to  chill,  alcohol,  or  diph- 
theria, in  which  the  respiratory  muscles 
(including  the  diaphragm),  and  the  heart,  are 
apt  to  become  paralysed.  Otherwise  death 
takes  place  in  multiple  neuritis  almost  solely 
from  the  co-existence  of  one  or  other  of 
the  complications  to  which  reference  has 
previously  been  made.  As  to  the  question 
of  ultimate  cure,  this,  if  the  cases  are  not  too 
old  and  neglected,  may  in  the  majority  of  in- 
stances be  effected  after  a  prolonged  course  of 
treatment.  Slight  cases  may,  of  course,  be 
cured  in  the  course  of  a  month  or  two ;  but 
in  the  more  severe  forms  of  the  disease 
twelve  or  eighteen  months  at  least  may  be 
required.  It  is  indeed  surprising  to  see  the 
extent  to  which  recovery  occurs  in  this  class 
of  cases,  even  when  they  are  of  the  worst 
type,  as  compared  with  the  amount  of  im- 
provement that  could  alone  be  expected  if  a 
similar  amount  of  paralysis  with  muscular 
atrophy  had  been  due  to  spinal  rather  than  to 
peripheral  disease.  The  signs  of  commen- 
cing improvement  to  be  looked  for  during 
the  stationary  period  of  the  disease  are  a  re- 
turn of  the  tingling  and  numbness  in  the 
hands  and  feet,  increased  ability  to  move 
these  parts,  together  with  a  gradual  improve- 
ment in  the  electrical  reactions  and  in  the 
firmness  and  size  of  the  muscles,  as  well  as  a 
progressive  diminution  of  the  glossiness  of 
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the  skiu  and  sweating  in  the  hands  and  feet. 
The  return  of  previously  lost  knee-jerks  may 
also  be  looked  for. 

Treatment. — In  all  cases  of  multiple  neur- 
itis we  should,  before  commencing  system- 
atic treatment,  have  thoroughly  decided,  as  far 
as  it  may  be  possible,  what  the  causal  con- 
ditions are  that  have  been  influential  in  pro- 
ducing the  neuritis,  as  the  first  necessity  may 
be  to  put  a  stop  to  some  poisoning  of  the 
system.    It  is  of  the  greatest  importance  to 
arrive  at  this  knowledge  as  early  as  possible, 
as  the  longer  the  poisoning  lasts  the  more 
protracted  and  obstinate  is  the  resulting 
malady.    Thus,  a  rubber-worker  should  be 
taken  away  from  his  work  at  once.  Steps 
should  be  taken  to  protect  the  patient  from 
lead  or  arsenic  if  either  of  these  have  had  to 
do  with  its  development ;  or,  as  is  most  fre- 
quently the  case,  where  alcohol  is  the  cause 
this  should  at  once  be  cut  off  completely, 
whenever  the  condition  of  the  patient  will 
admit  of  it.    But  if  too  great  weakness  of 
the  heart  be  present  to  permit  of  this  being 
done,  the  alcohol  should  be  greatly  reduced 
in  quantity  at  first,  and  as  soon  as  possible 
cut  off  altogether. 

In  alcoholic  cases  also,  where  we  have  to 
do  with  severe  pains,  mental  disturbance, 
and  insomnia,  together  with  gastric  symp- 
toms, the  greatest  care  is  needed.  The  latter 
symptoms  may  be  best  checked  by  keeping 
the  patient  upon  a  strict  spoon  diet,  pan- 
creatising  the  milk  and  beef -tea  if  necessary, 
and  administering  only  very  small  quanti- 
ties at  a  time.  In  the  more  urgent  cases  it 
may  be  needful  at  first  to  have  resort  to 
nutrient  suppositories.  Sleep  should  be  en- 
sured, and  the  other  symptoms  relieved  as 
soon  as  possible  by  giving  morphine,  either 
by  subcutaneous  injection  or  by  mouth ;  or, 
in  cases  where  the  symptoms  are  less  urgent, 
by  the  administration  of  full  doses  of  bro- 
mide of  potassium.  At  the  same  time,  we 
must  do  our  best  to  relieve  the  local  pains 
and  tenderness,  by  the  application  of  fight 
warm  anodyne  fomentations,  by  wrapping 
the  limb  in  cotton-wool  and  oil-silk,  or 
occasionally  by  the  use  of  cold  evaporating 
lotions,  if  these  seem  to  give  more  relief  to 
the  patient. 

In  the  acute  stage  of  the  disease  which 
follows  chill,  where  there  are  febrile  symp- 
toms and  perhaps  some  slight  general  pains, 
relief  may  be  derived  from  salicylate  of 
sodium  or  salol,  given  for  a  few  days  in  full 
and  frequently  repeated  doses  as  for  rheu- 
matic fever ;  bromide  of  potassium  may  also 
be  given  with  these  drugs  night  and  morning 
where  the  restlessness  is  great  and  headache 
is  severe.  The  patient  should  be  kept  upon 
spoon  diet  as  long  as  the  temperature  remains 
at  all  elevated ;  and  in  all  the  more  severe 
forms  of  the  disease  a  water-bed  is  desirable. 

In  the  less  severe  cases,  to  whatsoever 
cause  they  may  be  due,  the  patients  should  be 


kept  at  rest  in  bed,  partly  with  a  view  to- 
warding  off  any  aggravation  of  the  disease, 
and  partly  to  protect  them  from  cold.  In 
these  cases,  and  also  in  the  more  severe 
forms  of  the  disease,  after  the  acute  pains 
and  tenderness  have  subsided,  the  diet  must 
be  more  abundant,  though  easily  digest- 
ible and  nutritious.    Pains  may  be  relieved 
and  sleep  favoured  by  such  drugs  as  acetani- 
lide  or  phenazone,  though  where  insomnia, 
continues  these  remedies  may  be  supple- 
mented by  bromide  of  potassium,  chloral- 
amid  or  sulphonal.  At  the  same  time,  much 
may  be  done  by  means  of  tonics  to  improve 
the  appetite  and  general  health,  where,  as  is 
so  often  the  case,  this  has  been  much  im- 
paired by  the  previous  causative  conditions. 
"When  these  have  taken  the  form  of  malaria, 
gout,  or  syphilis,  some  special  treatment 
may  be  necessary ;  otherwise  we  must  trust 
principally  to  combinations  of  iron  with  small 
doses  of  arsenic  and  strychnine,  aided  by 
extract  of  malt  and  cod-liver  oil.    In  cases 
where  there  is  no  marked  anaemia,  iodide  of 
potassium  in  six-  to  eight-grain  doses  may 
tie  given  with  arsenic  and  strychnine  instead 
of  the  compound  of  iron,  at  this  stage  of  the 
disease,  as  it  may  help  to  allay  pains  and 
relieve  any  accompanying  condition  of  inter- 
stitial neuritis.   During  all  this  time,  in  alco- 
holic cases,  alcohol  in  every  form  should  be 
entirely  forbidden;  and  to  ensure  the  abso- 
lute observance  of  this  order  the  strictest 
precautions  must  be  taken.    No  trust  what- 
ever can  be  placed  in  the  patient  in  such 
cases,  and  injudicious  friends  (or  servants 
who  may  be  bribed  or  threatened)  should  be 
guarded  against.    The  patient  ought  to  be 
under  the  absolute  charge  of  thoroughly 
reliable  nurses,  either  at  home  or  in  some 
private  institution  or  hospital. 

Local  treatment  must  also  be  assiduously 
carried  on  week  after  week,  and  month  after 
month,  at  this  stage  of  the  disease.  As  soon 
as  the  tenderness  has  sufficiently  subsided  to 
permit  of  it,  daily  massage  and  gentle  passive 
movements  should  be  had  recourse  to,  and  to 
this  very  shortly  should  be  added  warm  or 
sulphur  baths  two  or  three  times  a  week,  and 
the  regular  application  of  galvanism  to  the 
atrophied  muscles.  Even  if  they  do  not 
respond  much  at  first  to  any  currents  that 
can  be  used  without  causing  pain,  the  gal- 
vanism should  be  persevered  with,  and  after 
a  time  the  muscles  will  begin  to  respond. 

From  the  first,  care  should  be  taken  to 
prevent,  as  far  as  possible,  the  limbs  getting 
into  a  contracted  position.  Thus,  the  knees 
are  apt  to  be  drawn  up  for  the  relief  of  pain 
in  the  early  stages  of  the  affection,  and,  if 
allowed  to  remain  in  this  position,  contrac- 
i  tures  with  rigidity  will  inevitably  result.  The 
'  dropped  foot '  from  weakness  of  the  anterior 
tibial  muscles  soon  becomes  associated  with 
i  slight  contraction  of  the  calf  muscles  and 
shortening  of  the  tendo  Achillis.  This  defec- 
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tive  position  of  the  foot  may,  however,  be 
obviated  to  a  considerable  extent  if  care  be 
taken  from  an  early  stage  to  prevent  the  foot 
falling  forward  by  means  of  some  suitable 
support.  Contractions  of  the  wrist  and 
fingers  must  also  be  obviated  as  far  as 
possible.  This  is  best  ensured  by  an  early 
resort  to  passive  movements  and  massage ; 
and  the  same  means  will  generally  suffice 
gradually  to  overcome  contractions  that  may 
have  occurred  at  the  ankles  or  the  knees. 
"Where  the  former  are  obstinate,  they  will  in 
time  generally  yield  when  efforts  to  stand  are 
commenced,  and  the  weight  of  the  body  is 
day  by  day  brought  to  bear  upon  the  con- 
tracted tendo  Achillis.  It  is  very  rare 
indeed  that  section  of  tendons  becomes 
necessary. 

EE.  Charlton  Bastian. 

NEUROMA  (vevpov,  a  nerve). — A 
tumour  connected  with  a  nerve.  See 
Nerves,  Diseases  of. 

NEUROSES  (vevpov,  a  nerve).— Synon.  : 
Fr.  Nevroses;  Ger.  Nervenleiden. 

Definition. — Affections  of  the  nervous 
system  occurring  without  any  material  agent 
producing  them,  without  inflammation  or  any 
other  constant  structural  change  which  can 
be  detected  in  the  nervous  centres :  in  other 
words,  functional  affections  of  the  nervous 
system. 

Many  of  the  disorders  which  may  be  in- 
cluded here  are  characterised  by  symptoms 
such  as  neuralgia,  convulsions,  &c,  which 
also  accompany  other  disorders  associated 
with  morbid  changes.  It  is  very  necessary, 
therefore,  in  inquiring  into  any  particular 
case,  not  to  rest  satisfied  with  the  presump- 
tion that  the  disorder  is  functional  until  the 
condition  of  the  nervous  centres  has  been  in- 
vestigated; lest,  regarding  the  symptom  as 
the  disease,  the  central  mischief  to  which  it 
13  due  may  be  overlooked.  It  is  highly  prob- 
able, moreover,  that  many  of  what  we  now 
regard  as  functional  diseases  will,  on  fur- 
ther investigation,  be  found  to  depend  upon 
some  corresponding  change  in  the  organ 
affected — an  inference  which  is  being  daily 
verified. 

Enumeration. — The  neuroses  may  be  clas- 
sified according  to  the  organs  or  functions 
involved : — 

(a)  Visceral  neuroses,  namely,  thoso  of  the 
respiratory,  circulatory,  or  digestive  organs. 

(0)  Localised  paralyses ;  for  instance,  palsy 
of  the  facial  and  other  peripheral  nerves. 

(c)  Localised  involuntary  or  reflex  move- 
ments, such  as  spasm  of  the  facial  nerve  and 
writer's  cramp. 

(d)  Disorders  of  general  sensibility,  in- 
cluding the  various  forms  of  neuralgia — tri- 
geminal, cervico-occipital,  sciatic,  crural,  «fec. 

(c)  General  neuroses,  namely,  chorea, 
epilepsy,  catalepsy,  hysteria,  and  allied 
affections. 


(/)  Disorders  of  the  mental  faculties — 
hypochondriasis,  melancholia,  and  other  forms 
of  mental  derangement. 

P.  W.  Latham. 
NEUSCHMECKS. — See  Schmecks. 

NICE,  on  the  French.  Riviera.— 

Warm,  dry,  bracing,  winter  climate.  Tem- 
perature 50°  F.  See  Climate,  Treatment 
of  Disease  by. 

SoTITATIOw}^^  1  Wink 
often). — A  rapid  involuntary  winking  of  the 
eyelids,  usually  due  to  some  nervous  dis- 
turbance.   See  Chorea  ;  and  Facial  Spasm. 

NIEDERBRONN,  in  Lower  Alsace. 

Muriated  saline  waters.  See  Mineral 
Waters. 

NIEDERSELTERS  (Setters),  in 
Nassau. — The  well-known  muriated  alka- 
line table  waters.    See  Mineral  Waters. 

NIGHT-BLINDNESS. — See  Nyctal- 
opia. 

NIGHTMARE.— This  is  a  condition 
characterised  by  an  abiding  sense  of  discom- 
fort or  extreme  uneasiness,  occurring  in  the 
midst  of  a  disturbed  sleep,  sometimes  asso- 
ciated with  a  feeling  of  weight  at  the  epigas- 
trium, in  conjunction  with  more  or  less  de- 
finitely oppressive  dreams.  It  is  principally 
associated  with  the  taking  of  a  heavy  meal  or 
of  indigestible  food  before  going  to  sleep  by 
some  persons,  especially  those  of  a  nervous 
temperament,  whose  digestion  is  weak.  A 
closely  allied  condition  is,  however,  apt  to  be 
met  with  as  a  consequence  of  brain-exhaus- 
tion and  chronic  disturbance  of  sleep  in  those 
who  are  overworked,  by  application  either  to 
study,  business  details,  or  literary  pursuits. 
Such  a  condition  also  has  its  affinities  with 
certain  forms  of  incipient  delirium,  occurring 
either  in  various  febrile  diseases  or  as  a  result 
of  alcoholic  excesses.  See  Sleep,  Disorders  of. 

H.  Charlton  Bastian. 

NIGHT-SIGHT. — See  Hemeralopia. 

NIGRITIES  (niger,  black).—  Synon.  : 
Fr.  Noirceur  ;  Ger.  Schwdrze. — Nigritics 
cutis  signifies  blackness  of  the  skin.  It 
may  be  of  various  degrees ;  and  results  from 
aberration  of  deposit  of  pigment,  or,  more 
exactly,  from  an  excess  of  black  pigment  in 
the  integument.    See  Melanopathia. 

NILE,  The. — A  very  dry  winter  climate. 
Mean  temperature,  winter,  57°  F.  Unsuit- 
able for  cases  of  active  pulmonary  disease. 
See  Climate,  Treatment  of  Disease  by. 

NIPPLE,  Diseases  of.— Synon.  :  Fr. 
Maladies  du  Mamelon;  Ger.  Kranhhciten 
der  Bruslwarze. — Some  of  the  more  ordinary 
j  affections  of  the  nipple  will  be  found  de- 
scribed under   Breast,  Diseases  of;  and 
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Lactation,  Disorders  of.  Here  it  is  proposed 
to  treat  of  certain  graver  diseases,  which  claim 
a  separate  consideration. 

Malignant  Disease. — The  nipple  may 
be  the  seat  of  epithelioma,  which  commonly 
commences  as  a  crack  or  fissure,  with  an  in- 
durated base,  often  in  the  areola  or  at  its 
junction  with  the  nipple.  It  presents  no 
special  features  which  distinguish  it  from 
similar  disease  of  the  integument  of  adjoin- 
ing parts.  Hard  carcinoma  too  may  attack 
the  nipple,  involving  its  deeper  structures, 
and  producing  general  induration  and  en- 
largement, so  that  the  diseased  mass  projects 
from  the  summit  of  the  breast  like  a  knob  or 
large  nut.  The  disease  probably  originates 
in  the  epithelium  of  the  galactophorous 
ducts,  or  in  that  of  the  sebaceous  glands. 

Of  greater  interest  than  either  of  these 
is  an  affection  frequently  associated  with 
malignant  disease  of  the  breast,  to  which  Sir 
James  Paget  has  drawn  attention — an  eoze- 
matous  condition  of  the  nipple  and  areola. 
It  may  occur  in  the  form  of  a  dry,  scaly,  or 
branny  eruption,  affecting  the  entire  surface 
of  the  areola  and  nipple,  which  is  darker 
coloured,  a  little  firmer,  and  less  pliant  and 
elastic  than  its  fellow.   Or,  with  more  charac- 
teristic signs  of  inflammation,  small  vesicles 
or  pustules  may  form,  and,  breaking  or  being 
rubbed  off,  may  leave  behind  them  tiny  scabs 
or  ulcers,  or  a  surface  raw  and  red.  Either 
condition  may  exist  for  many  months  or  even 
years  with  little  alteration,  and  with  scarcely 
any  tendency  to  spread  beyond  the  margin 
of  the  areola.    But  the  second  form,  causing 
more  irritation  than  the  first,  is  often  sub- 
jected to  treatment;  and  being  very  difficult 
to  cure,  is  sometimes  so  severely  treated  with 
caustics  that  destruction  ensues,  not  of  the 
disease,  but  of  the  nipple,  which  appears  to 
have  been  gradually  eaten  away  by  the  ecze- 
matous  affection.    Both  forms  are  uncom- 
mon, but  they  are  rare  before  the  middle 
age.    A  study  of  their  clinical  and  patho- 
logical characters  leads  to  the  conclusion 
that  they  are  due  to  inflammation.  The 
disease  has  been  noticed  in  men  as  well  as 
women. 

Treatment. — This  disease  may  be  treated 
by  protecting  the  parts  with  a  carefully  ad- 
justed, ventilated  shield,  and  by  the  applica- 
tion of  vaseline,  or  liniment  of  lead  and  oil, 
or  similar  soothing  dressing.  But  it  is  very 
intractable,  in  some  cases  apparently  incur- 
able. It  might  seem  as  if  an  affection  so 
trivial  were  not  worthy  of  so  much  attention; 
but  unfortunately  there  appears  the  strongest 
reason  to  believe  that  these  conditions  of  the 
nipple  and  areola  are  not  infrequently  the 
precursors  of  carcinoma  of  the  breast,  some- 
times by  only  a  few  months,  more  often  by 
a  period  of  years.  It  is  probable,  too,  that 
the  carcinoma  is  directly  clue  to  the  ecze- 
matous  disease;  for  it  induces  changes  m 
the  epithelium  of  the  ducts  which  can  be 


traced  deeply  into  the  substance  of  the 
breast,  whose  acini  become  at  length  dis- 
tended with  proliferating  epithelium.  On 
this  account  it  has  been  proposed,  when  all 
the  lesser  methods  of  treatment  have  been 
used  in  vain,  to  remove  the  entire  breast. 
Opinions,  which  are  divided  on  the  necessity 
of  this  measure,  so  severe,  are  united  in  its 
favour  when,  with  the  superficial  inflamma- 
tion, there  exists  an  appreciable  induration, 
however  slight,  within  the  breast.  Care  must 
be  taken  not  to  confound  these  eczematous 
affections  of  the  nipple  and  areola  with  those 
more  widely  diffused  surface  inflammations 
of  the  breast,  with  which  they  have  little  in 
common,  either  in  the  obstinacy  with  which 
they  resist  treatment,  or  in  the  deeper  dis- 
ease to  which  they  may  give  rise. 

Henry  T.  Butlin. 

NOCTAMBULATION  (node,  in  the 
night;  and  ambulo,  I  walk). — A  term  for 
sleep-walking.    See  Sleep,  Disorders  of. 

NOCTURNAL  EMISSIONS. —  In- 
voluntary emissions  of  semen  occurring 
during  sleep.  See  Sexual  Functions  in 
the  Male,  Disorders  of. 

NOCTURNAL  INCONTINENCE. 

Involuntary  escape  of  urine  during  sleep. 
See  Micturition,  Disorders  of. 

NODE  (nodus,  a  swelling). — A  circum- 
scribed swelling  on  the  surface  of  a  bone, 
connected  with  the  periosteum,  and  usually 
due  to  syphilis.  See  Bone,  Diseases  of; 
and  Syphilis. 

NODI  DIG-ITORUM  (Latin).— Swell- 
ings of'  the  distal  phalanges_  of  the  fingers, 
usually  supposed  to  be  associated  with  gout. 
See  Gout. 

NOMA  (vofifi,  a  corroding  sore ;  from  yepa, 
I  devour).— Synon.:  Fr.  Nome ;  Ger.  Wasser- 
krels. — A  synonym  for  cancrum  oris.  See 
Cancrum  Oris. 

NOSE,  Diseases  of.— Synon.  :  Fr.  Ma- 
ladies dio  Nez ;  Ger.  Nasenkrankheiten. 

The  diseases  affecting  the  external  and  more 
superficial  structures  of  the  nose  are  described 
separately  under  their  respective  heads.  See 
Acne  ;  Acne  Rosacea;  Comedones  ;  Eczema  ; 

°The  present  article  will  be  mainly  devoted 
to  the  diseases  of  the  nasal  fossoe,  septum 
nasi,  and  the  accessory  nasal  cavities,  namely, 
(1)  Acute  Rhinitis  ;  (2)  Chronic  Rhinitis ;  (3) 
Hypertrophic  Rhinitis  ;  (4)  Atrophic  Rhinitis, 
with  (4a)  Ozrena ;  (5)  Diseases  of  the  Septum ; 
(6)  Diseases  of  the  Accessory  Nasal  Cavities ; 

7)  Syphilis;  (8)  Lupus  and  Tuberculosis; 
(9)  Rhinoscleroma;  (10)  Diphtheria;  (11) 
Glanders;  (12)  Foreign  Bodies  in  the  Nose ; 
(13)  Parasites;  (14)  Tumours;  and  (15) 
Post-nasal  Adenoid  Growths. 
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1.  Acute  Rhinitis.  —  Synon.  :  Acute 
Nasal  Catarrh;  Coryza. 

Etiology. — Among  the  exciting  causes  of 
acute  congestion  and  inflammation  of  the 
nares  are  direct  local  irritants,  such  as  the 
inhalation  of  pungent  vapours,  or  contact 
with  acrid  substances.  Acute  rhinitis  is  also 
associated  with  specific  eruptive  fevers.  It 
is  seen  as  a  special  catarrh  in  measles ;  it  is 
combined  occasionally  with  the  pharyngeal 
inflammation  of  scarlet  fever ;  it  occurs 
sometimes  in  small-pox ;  and  it  often  forms 
a  prominent  symptom  in  epidemic  influenza. 
Certain  drugs  induce  an  acute  nasal  catarrh, 
more  especially  iodide  of  potassium. 

When  excretion  is  defective,  the  circulation 
in  the  blood  of  irritant  products  is  another 
potent  cause.  So  attacks  of  acute  nasal 
congestion  are  met  with  among  the  many 
phases  of  gout.  There  is,  moreover,  in 
certain  persons  an  individual  and  special 
susceptibility  to  nasal  catarrh,  which  is  often 
seen  as  a  distinct  family  trait,  affecting 
many  members,  and  running  through  dif- 
ferent branches. 

Acute  nasal  catarrh  is  more  commonly 
met  with  in  the  form  of  coryza  or  febrile 
rhinitis,  of  abrupt  onset  and  limited  course. 
This  is  generally  ascribed  to  chilling  of  the 
surface  by  exposure  to  cold.  The  immediate 
cause,  however,  which  provokes  any  indi- 
vidual attack  cannot  always  be  clearly  deter- 
mined. Cold  is  the  most  palpable  exciting 
influence  in  many  cases ;  while  in  others  the 
vitiated  air  of  crowded  rooms,  with  defective 
ventilation,  may  be  the  initial  irritant.  It  is 
not  unreasonable  to  infer  that  the  vaso-motor 
disturbance  which  dominates  the  invasion 
stage  of  this  affection  may  in  different  in- 
stances be  incited  by  any  sudden  extremes 
of  temperature,  whether  the  quick  transition 
be  from  warmth  to  cold  or  from  cold  to  ex- 
cessive heat. 

Symptoms  and  Course.— The  symptoms 
accompanying  the  onset  of  coryza  are  a  sense 
of  chilliness,  irritation  of  the  nares,  dryness, 
tingling,  itching,  and  sneezing.  The  nose 
soon  becomes  blocked,  due  to  rapid  swelling 
of  the  mucosa  and  engorgement  of  the  erec- 
tile tissue.  The  sudden  obstruction  to  nasal 
respiration  produces  a  sense  of  oppression 
with  mouth-breathing,  which  intensifies  the 
already  commencing  dryness  of  the  throat 
and  post-nasal  space.  A  serous  discharge 
now  makes  its  appearance;  the  swelling 
temporarily  subsides,  and  freer  breathing  is 
restored.  Alternations  of  this  thin  watery 
flow  with  fluctuating  nasal  obstruction, 
sneezing,  frontal  headache  from  venous  con- 
gestion or  extension  of  the  catarrh  to  the 
frontal  sinnses,  impairment  or  loss  of  smell, 
conjunctivitis,  tinnitus,  or  deafness  from  ob- 
struction of  the  Eustachian  tubes,  charac- 
ter^ the  course  of  the  affection.  There  is 
s"ght  rise  of  temperature  during  the  first 
aay  or  two,  and  always  a  feeling  of  dulness 


and  lassitude.  The  duration  of  the  attack  is 
brief,  being  generally  limited  to  a  week,  and 
often  ending  in  a  few  days. 

Treatment. — The  attack  may  sometimes 
be  cut  short  at  the  invasion  by  rest  and 
sedatives.  Confinement  to  bed  is  advisable 
during  the  acute  period.  Among  abortive 
remedies,  opium  is  one  of  the  most  effectual. 
To  quickly  arrest  the  catarrh,  and  relieve 
the  local  irritation,  five  minims  of  laudanum 
or  of  the  wine  of  opium,  given  every  hour 
for  two  or  three  doses,  will  often  afford  more 
prompt  relief  than  a  full  dose  of  Dover's 
powder  taken  at  night  after  a  hot  foot-bath, 
which  plan  is  better  adapted  to  the  later 
febrile  stage.  Thirty  grains  of  bromide  of 
potassium,  or  ten  grains  of  hydrochlorate  of 
quinine  with  a  quarter  of  a  grain  of  hydro - 
chlorate  of  morphine,  if  given  at  the  first 
stage  of  seizure,  may  stop  its  progress. 
When  the  catarrh  is  fully  developed  symp- 
tomatic treatment  only  is  necessary.  It  is 
well  to  commence  with  a  mild  purgative. 
Saline  diaphoretics  suffice  during  the  febrile 
period.  Phenazone  or  phenacetin  may  be 
given  every  two  or  three  hours  to  relieve 
headache  and  allay  any  acute  congestion  of 
the  pharynx  and  larynx  that  may  be  present. 
Frontal  pain  calls  for  nasal  inhalation  of 
vapours  containing  benzoin  or  conium.  The 
surface-irritation  and  obstructive  swelling 
may  be  reduced  by  cocaine  spray  (3  per 
cent,  solution),  which  should  be  used  with 
caution ;  or  by  the  use  of  smelling-salts  con- 
taining ammonia  combined  with  pine  oil, 
iodine,  and  carbolic  acid. 

In  infants,  in  whom  the  nasal  space  is 
proportionately  narrower  than  in  the  adult, 
coryza  always  gives  rise  to  greater  difficulty 
of  breathing ;  and  sudden  and  intense  intra- 
nasal swelling  may  lead  to  attacks  of  grave 
dyspnoea  with  laryngeal  spasm,  usually  during 
the  first  few  hours  of  sleep.  The  best  means 
of  quickly  reducing  the  swelling  is  to  pencil 
the  anterior  nares  with  a  few  drops  of  cocaine 
solution  (4  per  cent.),  together  with  steam 
inhalations,  either  plain  or  medicated.  Small 
doses  of  bromide  of  potassium  every  three 
or  four  hours,  added  to  other  appropriate 
general  treatment  during  the  acute  stage, 
will  reduce  the  tendency  to  spasm,  especially 
in  rickety  children. 

2.  Chronic  Rhinitis.— Synon.:  Chronic 
Catarrhal  Rhinitis ;  Chronic  Coryza ;  Chronic 
Rhinorrhaea. 

./Etiology. — The  various  influences  that 
induce  acute  rhinitis  may  cause  the  more 
protracted  affection,  but  there  is  no  clear 
proof  that  simple  coryza  may  often  lead  to 
intractable  catarrh.  The  stubborn  so-called 
'  colds  '  of  childhood  are  more  often  of  some 
specific  origin,  and  are  frequently  but  a 
symptom  of  post-nasal  adenoid  growths. 

Local  irritants,  atmospheric  or  mechanical, 
frequently  excite  and  keep  up  the  disease 
in  those  more  exposed  to  such  influences. 
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Chronic  rhinitis  with  epistaxis  may  also  be 
due  to  excitement  or  obstruction  of  the 
general  circulation,  as  in  disease  of  the 
heart,  liver,  or  kidneys,  as  well  as  in  functional 
derangements  of  these  and  other  organs,  de- 
pendent upon  irregularities  of  diet,  abuse  of 
stimulants,  or  neglect  of  exercise. 

There  is  some  evidence  to  show  that  the 
sudden  fluctuations  of  the  nasal  circulation 
which  occur  at  puberty,  in  the  menstrual 
period,  during  sexual  intercourse,  or  in  con- 
nexion with  pathological  conditions  of  the 
reproductive  organs,  may  lead  to  more  per- 
sistent vascular  disturbance,  and  chronic 
intranasal  congestion. 

Anatomical  Characters. — The  morbid 
appearances  in  this  affection  are  of  the  same 
character  as  those  met  with  in  acute  nasal 
catarrh,  but  differ  from  them  in  degree  and 
chronicity.  Loss  of  tone  occurs  in  the  blood- 
vessels, with  more  chronic  distension  of  the 
erectile  tissue,  and  epithelial  thickening  as 
the  outcome  of  an  irritation  more  prolonged. 
Redness  of  the  mucous  membrane  _  is  less 
intense  as  a  rule,  and  less  extensive,  but 
there  is  more  or  less  constant  tumefaction, 
especially  over  the  turbinated  bones.  The 
swelling  is  soft  and  yielding ;  it  pits  on  pres- 
sure with  a  probe,  and  if  cocaine  be  applied 
it  completely  subsides  for  a  time,  differing 
in  this  respect  from  hypertrophic  rhinitis. 

Symptoms. —  Persistent  irritation,  occa- 
sional blocking  of  the  nose,  and  a  constant 
nasal  discharge,  either  thin  and  watery  or 
mucoid  and  muco-purulent,  are  the  prominent 
symptoms.  There  are  also  a  chronic  conges- 
tion of  the  post-nasal  space,  pharynx,  and 
larynx,  accumulation  of  viscid  secretion,  sore- 
throat,  hoarseness  or  cough,  and  intercurrent 
deafness.  The  rhinoscopic  appearances  just 
described  are  more  characteristic  of  this 
affection  than  the  symptoms. 

Treatment. — See  3.  Hypertrophic  Rhinitis. 
3.  Hypertrophic  Khinitis.  —  Synon.  : 
Chronic  Hypertrophic  Nasal  Catarrh ;  Rhin- 
itis Hypertrophica. 

Definition. — A  further  stage  of  chronic 
rhinitis  characterised  by  proliferation  of  the 
submucous  cellular  tissue,  progressive  hyper- 
trophy, thickening  of  the  vascular  coats,  and 
dilatation  of  the  vascular  sinuses  of  the 
erectile  bodies  of  the  nasal  mucous  mem- 

Anatomical  Characters. — These  can  be 
recognised  by  means  of  the  rhinoscope,  and 
include  irregularly  distributed  outgrowths, 
septal  deflection,  narrowing  of  the  nares, 
surface-redness  (often  most  intense  over  the 
septum) ,  and  swelling.  Looking  from  before 
backwards,  the  inferior  turbinated  bodies 
are  first  seen  as  prominent  tumefactions 
blocking  the  entrance  to  the  inferior  meatus. 
The  anterior  turbinated  hypertrophies  are 
not  as  a  rule  symmetrically  developed,  and 
the  cartilaginous  septum  is  deflected  in  the 
direction  of  least  resistance.  Hypertrophic 


changes,  affecting  the  septum  itself,  give 
rise  to  more  extended  and  irregular  devia- 
tion, with  angular  projections,  spurs,  and 
sometimes  dense  adhesions  with  the  opposed 
surfaces ;  and  both  nares  may  be  found 
blocked  over  different  areas  and  at  different 
levels.  Mechanical  dilatation  (best  effected 
with  plugs  of  cotton-wool  soaked  in  a  weak 
solution  of  cocaine)  is  generally  requisite  to 
obtain  a  further  rhinoscopic  view  of  the 
deeper-seated  and  upper  portions.  The  in- 
ferior turbinated  tissue  will  then  be  found 
hypertrophied  in  its  whole  extent;  while 
erectile  tumours  also  form  at  the  posterior 
extremity  of  the  bone,  pale  or  dusky  red,  with 
uneven  surface,  blocking  up  the  posterior 
nares  on  a  level  with  the  lower  meatus,  and 
encroaching  upon  the  Eustachian  orifices. 
Ovoid  growths  on  the  posterior  border  of  the 
septum  are  also  met  with. 

The  presenting  portions  of  the  middle 
turbinated  bone  exhibit  a  red  granulated  sur- 
face, and  the  inferior  border  is  bent  inwards 
upon  the  septum.  At  a  more  advanced  stage 
polypi,  and  cysts  of  the  middle  turbinated 
bone  are  associated  conditions. 

Persistent  congestion  and  thickening  in 
the  post-nasal  space,  hypertrophy  of  the 
glandular  tissue  at  the  pharyngeal  vault, 
chronic  follicular  pharyngitis,  and  congestion 
of  the  larynx,  occur  as  co-existent  and  essen- 
tially interdependent  conditions. 

Symptoms. — "While  in  hypertrophic  rhinitis, 
as  in  the  preceding  type,  surface-irritation, 
sneezing,  nasal  discharge,  anosmia,  head- 
ache, pharyngeal  irritation,  and  deafness  are 
the  symptoms  which  constantly  occur  and 
interchange  during  its  course,  the  most 
characteristic  feature  is  dyspnoea.  Obstruc- 
tion to  nasal  breathing  is  present  to  some 
extent  always,  and  respiration  is  very  oppres- 
sive at  intervals  from  sudden  engorgement 
of  the  erectile  tissue.  Any  irritation,  direct 
or  reflected,  may  excite  these  spasmodic  suf- 
focative attacks.  Fatigue,  mental  worry, 
nervous  prostration,  and  all  such  debilitating 
conditions,  are  also  active  and  immediately 
predisposing  influences.  The  intense  blocking 
of  the  nose  is  frequently  induced  in  recum- 
bency, and  corresponds  generally  to  the  side 
upon  which  the  patient  is  lying.  The  attacks 
of  dyspnoea  are  therefore  very  apt  to  occur 
at  night,  and  then  are  a  source  of  much 
distress.  In  certain  individuals  they  excite 
asthmatic  seizures  and  other  reflex  symp- 
toms— so-called  nasal  neuroses. 

Treatment. — Local  measures,  to  cleanse 
the  surface  from  irritating  secretion,  and  to 
control  the  discharge,  are  called  for  in  both 
forms  of  chronic  rhinitis  so  far  described, 
whether  '  simple  '  or  '  hypertrophied.'  The 
nares  should  be  sprayed  two  or  three  times 
a  day  with  alkaline,  astringent,  and  antiseptic 
lotions,  such  as  a  solution  of  bicarbonate  ol 
sodium,  borax,  and  carbolic  acid  m  glycerine 
and  water.    '  Listerine  '  (containing  thyme, 
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eucalyptus,  and  benzo-boric  acid)  diluted 
with  water — one  part  in  six — controls  foetor. 
It  may  be  associated  with  solution  of  the 
chloride  of  aliirninium  as  an  astringent. 
Chronic  indolent  swelling  of  the  anterior 
portion  of  the  inferior  turbinated  tissue  may 
be  reduced  by  the  application  of  glacial  acetic 
acid  on  a  fine  wooden  spatula,  great  care 
being  taken  to  limit  this  to  the  affected  part. 
"When  these  anterior  swellings  are  associated 
with  more  active  congestion,  free  scarifica- 
tion of  the  surface  sometimes  affords  imme- 
diate relief  and  permanent  benefit.  Glyce- 
rine of  iodine,  or  a  10  per  cent,  solution  of 
chromic  acid,  is  an  effectual  local  remedy  for 
moderate  degrees  of  thickening. 

In  the  more  advanced  stages  of  hyper- 
trophic rhinitis,  operative  treatment  may  be 
required. 

The  treatment  of  acute  intercurrent  symp- 
toms is  the  same  as  that  which  has  been 
noticed  under  Acute  Nasal  Catarrh. 

The  general  management  of  each  individual 
case  will  depend  upon  those  associated  con- 
stitutional conditions,  or  special  complications, 
which  have  been  already  referred  to. 

4.  Atrophic  Rhinitis. — Synon.  :  Rhin- 
itis Atrophica ;  Dry  Nasal  Catarrh. 

Description. — The  special  characteristics 
of  this  very  important  affection  are  dwindling 
of  the  soft  tissues  lining  the  nasal  fossae  and 
of  the  underlying  bony  structures  —  more 
particularly  the  turbinated  bones,  atrophy  of 
the  glands,  fatty  degeneration  of  their  epithe- 
lium, and  perverted  and  essential  diminution 
of  the  secretion. 

The  typical  rhinoscopic  appearances  are 
strikingly  wide  nares,  in  which  the  normal 
outlines  of  the  turbinated  bodies  may  be  al- 
most effaced  ;  an  exceptionally  free  view  of 
the  upper  pharynx  by  anterior  rhinoscopy;  a 
dry,  wrinkled,  and  pallid  surface,  with  adhe- 
rent crusts;  and  accumulated  purulent  dis- 
charge in  the  upper  meatuses  and  at  the 
vault  of  the  pharynx.  Congestion,  swelling, 
and  redness  may  be  met  with  at  first,  but 
more  often  the  earliest  stage  of  atrophic 
rhinitis  is  associated  with  a  scanty  muco- 
purulent flux.  Its  course  differs  markedly 
from  that  of  chronic  rhinitis  as  usually  seen, 
in  which  protracted  congestion  ends  in  re- 
dundancy of  tissue,  possibly  with  areas  of 
localised  contraction.  In  atrophic  rhinitis 
progressive  and  diffuse  wasting  is  the  essen- 
tial feature;  and  it  is  to  be  regarded  as  a 
distinct  type  rather  than  merely  a  terminal 
phase  of  prolonged  inflammatory  processes. 
Its  most  important  bearing  is  in  association 
with  ozsena. 

4a  Ozeena— Synon.  :  Fr.  Ozene;  Ger. 
otinknase. 

'I  he  term '  ozaena'  has  been  applied  to  every 
condition  of  chronic  nasal  disease  in  which 
ulceration  is  associated  with  fu:tor  as  a 
promment  symptom,  and  ulceration  with 
mseased  bone  was  regarded  as  the  essential 


element  of  the  disease.    1  Ozaena  '  has  thus 
been  used  to  designate  a  symptom  rather 
than  a  disease.    So  the  foul  stench  accom- 
panying syphilitic   disease  of  the  nose — 
dependent  upon   caries — is   spoken  of  as 
syphilitic    ozaena.     Indeed,   syphilis  and 
scrofula  have  been  commonly  cited  as  the 
chief  causes  of  the  affection;  in  the  same 
way,  the  fcetid    discharge   of  malignant 
ulceration  of  the  nose,  with  necrosis,  might 
be  termed  '  cancerous  ozaena.'    Their  local 
signs  and  course,  however,  serve  to  differ- 
entiate these  symptomatic  forms  of  fcetid 
rhinitis  from  the  idiopathic  affection  which 
we  are  now  considering.     This  may  be 
defined  as  a  distinct  and   specific  foetid 
catarrh,  essentially  chronic,  in  which,  when 
it  is  fully  developed,  atrophy  is  the  most 
striking  structural  change,  associated  with  ten- 
acious purulent  discharge,  forming  greenish- 
brown  adherent  crusts,  sometimes  covering 
superficial  erosions.     It  is  a  disease  inti- 
mately associated  with  atrophic  nasal  catarrh, 
though  not  absolutely  identical  with  it,  un- 
accompanied by  any  ulceration  or  necrosis  to 
account  for  the  odour.    This  is  now  generally 
attributed  to  the  decomposition  of  retained 
secretions ;  it  is  a  fcetor  sui  generis,  as 
distinctive  as  the  greasy  smell  of  suppurating 
small-pox  eruption,  and  in  no  way  to  be 
confounded  with  the  fcetor  of  caries.  True 
ozaena  in  its  progress  is  always  associated 
with  intranasal  atrophy,  but  atrophic  rhinitis 
is  not  invariably  fcetid,  and  the  two  terms 
cannot  be  considered  as  convertible.  The 
writer  has  met  with  typical  and  even  ex- 
tended wasting  of  the  nares  in  which  there 
was  never  any  fcetor.  The  atrophy,  however, 
in  these  instances  developed  in  adults  past 
middle  age.    Ozaena  dates,  as  a  rule,  from 
childhood  or  early  life.    Inflammatory  red- 
ness and  swelling,  with  puralent  catarrh,  may 
be  the  earliest  signs  in  these  cases.   Fcetor  is 
noted  almost  from  the  beginning ;  wasting  is 
not  so  evident  at  the  incipient  stage,  but  the 
tendency  to  atrophy  is  soon  seen  as  the  dis- 
ease progresses,  and  it  marks  its  subsequent 
course  throughout.    The  affection  has  been 
spoken  of  as  '  atrophic  rhinitis  ending  in 
ozama  ;  '  but  there  is  more  reason  to  regard 
the  disease  as  of  specific  nature,  and  the 
atrophic  degeneration  as  an  associated  con- 
dition, not  the  causative  one. 

More  than  one  micro-organism  has  been 
found  in  the  discharge  of  ozaena,  and  de- 
scribed as  the  cause  of  the  odour,  and  possibly 
even  of  the  disease.  More  extended  research 
is,  however,  required  to  justify  such  con- 
clusions. 

Symptoms.  —  The  usual  symptoms  of 
atrophic  rhinitiB  include  irritation  arising 
from  deficient  lubrication  of  the  mucouB 
membrane,  with  constant  efforts  to  dislodge 
the  tough  and  adherent  crusts;  at  times  a 
scanty  sanious  discharge ;  a  sense  of  harsh 
dryness  in  the  nose  and  throat,  with  special 


224 


NOSE,  DISEASES  OF 


sensitiveness  of  these  surfaces  to  cold,  dull 
aching  in  the  nose,  frontal  headache,  anosmia, 
and  proneness  to  laryngeal  congestion  and 
hoarseness. 

In  ozsena,  which  is  the  more  common  of 
the  two  forms,  these  symptoms  are  associated 
with  the  characteristic  stench  which  is  here 
the  dominant  feature. 

Treatment. — Thorough  cleansing  of  the 
nares  and  post-nasal  space  is  of  prime  ne- 
cessity.   The  several  spray  solutions  recom- 
mended for  this  are  mentioned  under  the 
treatment  of  chronic  rhinitis.  Inunction 
is  one  of  the  best  means  of  relieving  the 
troublesome   dryness  ;    lead  and  mercury 
ointments  serve  very  well.    Sprays  of  paro- 
leine,  applied  by  special  atomisers,  act  very 
beneficially,  and  control  fcetor  when  combined 
with  eucalyptus  and  menthol.    So  also  does 
an   ointment  containing  twenty  grains  of 
aristol  to  one  ounce  of  lanolin,  rubbed  down 
with  a  sufficient  quantity  of  almond  oil  to 
render  it  soft.    Iodoform  is  a  more  powerful 
antiseptic,  but  its  odour  is  almost  as  offensive 
as  that  of  ozeena.    Iodol  is  less  potent,  but  it 
has  the  advantage  of  being  odourless;  and  as 
a  substitute  for  iodoform  it  may  be  applied, 
by  insufflations.    Methyl  violet  in  solution 
or  ointment  has  also  been  used  with  advan- 
tage in  ozaena.    Vapour  of  creasote  inhaled 
through  the  nose,  by  means  of  a  specially 
adapted  nasal  inhaler,  is  one  of  the  best 
local  means  (supplementing  detergent  _  and 
antiseptic  lotions)  to  overcome  fcetor,  dimmish 
the  formation  of  crusts,  and  relieve  dryness 
of  the  surface. 

For  the  associated  general  treatment,  cod- 
liver  oil,  iron,  and  arsenic  are  specially  indi- 
cated. 

5.  Affections  of  the  Septum.— The 

chief  affections  of  the  septum  nasi  are : 
(a)  Acute  inflammation ;  (b)  Ulceration ; 
(c)  Abscess;  (d)  Chronic  thickening;  (e)  De- 
viations and  spurs ;  and  (/)  Haematoma. 

(a)  Acute  Inflammation. — This  somewhat 
rare  condition  is  usually  the  result  of  the 
constant  inhalation  of  irritant  vapours,  es- 
pecially the  vapours  of  arsenic,  mercury, 
bichromate  of  potassium,  in  the  manufacture 
of  artificial  flowers,  wall  papers,  mirrors,  &c. 

Though  not  limited  to  the  septum,  it  is 
here  that  the  inflammation  is  most  intense, 
with  epistaxis,  ulceration,  sloughing,  and 
even  perforation.  The  destruction  of  tissue, 
though  it  may  be  extensive,  is  not,  however, 
apt  to  lead  to  deformity  from  shrinking  of 
the  tip  of  the  nose,  since  the  front  part  of  the 
cartilage  does  not  usually  suffer. 

Like  the  nasal  mucous  membrane  gene- 
rally, the  septum  may  also  become  inflamed 
in  scarlatina,  small-pox,  measles,  diphtheria, 
and  syphilis.  ,  , 

(6)  Ulceration.— Ulceration  of  the  septum 
occurs  in  connexion  with  various  inflamma- 
tory processes  and  new-growths,  including 
syphilis  and  tubercle,  lupus,  traumatic  inflam- 


mation, more  rarely  chronic  nasal  catarrh, 
zymotic  diseases,  and  malignant  growths. 

Syphilitic,  lupoid,  and  tubercular  ulcera- 
tions are  described  in  other  sections. 

In  scarlatina,  measles,  and  typhoid  fever, 
ulcers  are  sometimes  met  with  involving  the 
nasal  cavities,  and  more  often  in  glanders 
and  nasal  diphtheria.  Ulceration  has  been 
also  observed  from  gonorrhceal  infection  of 
the  nasal  mucous  membrane. 

Treatment.— The  healing  of  ulcers  is  pro- 
moted by  the  application  of  nitrate  of  silver, 
when  they  are  superficial.  When  they  are 
deeper  and  persistent,  acid  nitrate  of  mercury, 
or  a  fine  galvano-cautery  point  carefully  ap- 
plied, is  more  effectual.  The  ulcerated  sur- 
face should  be  dusted  over  with  iodoform,  or 
covered  with  an  ointment  of  aristol. 

The  constitutional  treatment  will  vary  with 
the  cause. 

(c)  Abscess. — Acute  abscess  of  the  septum 
nasi  is  generally  traumatic,  but  may  arise  in 
connexion  with  infective  inflammatory  pro- 
cesses, such  as  erysipelas.  It  is  usually  bi- 
lateral, and  situated  in  the  anterior  part  of  the 
septum. 

The  symptoms  are  those  of  nasal  obstruc- 
tion, fever,  and  the  usual  signs  of  local  in- 
flammation with  increased  secretion.  The 
external  integument  is  often  red,  swollen, 
and  tender,  and  the  conjunctiva  may  also  be 
inflamed.  Sometimes  vertigo  and  tinnitus 
may  be  observed. 

Chronic  septal  abscess  may  also  be  due  to 
injury,  or  arise  from  specific  causes.  It  is 
seen  in  the  anterior  region  on  both  sides, 
and  commonly  leads  to  perforation. 

Treatment. — Inflammation  of  the  nasal 
septum,  when  due  to  external  irritants,  usually 
subsides  of  itself  on  the  removal  of  the  irri- 
tating cause,  but  such  local  apphcations  will 
be  called  for  as  alkaline,  detergent,  and 
mildly  astringent  sprays,  insufflations  of 
morphine  with  powdered  starch  to  relieve 
pain,  and  evaporating  lotions  applied  on  hnt 
over  the  nose  when  inflammation  is  more 
acute.  Together  with  these  local  fomenta- 
tions, general  antiphlogistic  treatment  may 
sometimes  be  indicated,  but  it  is  not  often 
called  for.  Abscesses  must  be  opened  and 
drained.  .         ,.  . 

(d)  Chronic  Thickening.— Thin  condition 
of  the  nasal  mucous  membrane  is  usually 
observed  in  connexion  with  hypertrophy,  as 
a  result  of  long-standing  ohronic  catarrh  It 
is  generally  confined  to  the  lower  and  back 
part  of  the  septum,  and  is  often  symmetrical, 
and  associated  with  similar  changes  affecting 
the  turbinated  bodies. 

(e)  Deviations  and  Spurs.— Perfect  sym- 
metry of  the  nose  may  be  said  to  be  excep- 
tional. The  cause  of  slight  deviation  of  the 
septum  is  obscure :  possibly  extraneous  in- 
fluences involving  repeated  unilateral  pres- 
sure, such  as  sleeping  always  on  one  side, 
or  blowing  the  nose  with  the  same  hand. 
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According  to  Zuckerkandl  the  septum  is 
always  straight  before  the  seventh  year.  In- 
juries and  chronic  inflammatory  processes 
are  the  usual  causes  of  extreme  deflection. 
The  cartilaginous  part  of  the  septum  is  more 
often  displaced,  but  frequently  the  osseous 
portion  also ;  and  both  may  be  simultaneously 
implicated,  producing  angular  or  sigmoid 
flexures.  The  back  part  of  the  septum  is 
more  rarely  affected. 

Spurs,  or  bony  ridges  of  the  septum,  occur 
alone  or  in  connexion  with  deviation.  The 
ridge  may  correspond  to  the  line  of  junction 
of  the  ethmoid  and  vomer,  or  to  that  of  the 
vomer  and  the  crest  of  the  upper  maxilla. 
These  outgrowths  sometimes  attain  a  con- 
siderable size. 

Symptoms. —  Dyspnoea,  impaired  voice- 
sound,  deafness  arising  from  associated  aural 
derangements,  and  protracted  nasal  catarrh 
are  the  frequent  and  serious  results  of  these 
deviations  of  the  septum  nasi.  Spurs  produce 
similar  symptoms,  which  are  apt  to  be  most 
prominent  when  the  two  conditions  co-exist. 

Treatment. — The  treatment  of  deviations 
and  spurs  is  operative.  The  general  indica- 
tions are  noticed  under  the  head  of  Hyper- 
trophic Khinitis. 

(/)  Hcematoma. — Injuries  to  the  nose  may 
be  associated  with  extravasation  of  blood, 
and,  in  exceptional  cases,  fracture  leads  to 
a  blood-t  umour  usually  situated  upon  both 
sides  of  the  septum.  Suppuration  is  apt  to 
occur  in  nearly  all  these  cases,  followed  by 
perforation  of  the  septum.  Haematoma  may 
be  distinguished  from  polypus  by  its  sym- 
metrical character,  special  attachment,  and 
smooth  bluish-red  surface ;  from  enchon- 
droma  by  its  elasticity,  and  the  absence  of 
hardness. 

Treatment.—  If  the  tumour  is  large, 
markedly  obstructive,  with  signs  of  fluctu- 
ation, it  may  be  aspirated  through  a  fine 
cannula,  and  washed  out  with  an  antiseptic 
fluid.  If  of  more  solid  consistence,  it  should 
be  freely  incised  and  the  clot  turned  out.  But 
it  is  better  not  to  resort  to  these  measures 
in  the  earlier  stage,  or  until  the  symptoms 
call  for  active  treatment.  When  applied  early, 
a  cooling  lotion  may  be  all  that  is  necessary. 

6.  Diseases  of  the  Accessory  Nasal 
Cavities.— Themaxillary.ethmoidal,  frontal, 
and  sphenoidal  sinuses  are  subject  to  morbid 
changes,  sometimes  arising  primarily,  but 
More  often  secondarily  to  affections  of  the 
nasal  fossa. 

(a)  Suppuration.  —  These  spaces,  doubt- 
ifess,  frequently  participate  in  nasal  catarrh, 
and  they  may  completely  recover  when  this 
passes  away.  Under  certain  conditions, 
However,  particularly  obstruction  or  occlu- 
sion of  their  apertures,  the  catarrhal  process 
may  become  suppurative  and  lead  to  chronic 
cnscnarge  of  pus  from  the  nose,  or  to  purulent 
retention  and  distension  of  the  cavity  or 
cavities  involved, 
ir. 


^Etiology  and  Pathology. — An  inflamma- 
tory effusion  is  most  likely  to  become  puru- 
lent in  the  case  of  the  antrum;  less  so  in 
the  frontal  sinuses,  which,  on  the  other  hand, 
are  usually  implicated  more  extensively  than 
the  others  in  simple  catarrh  (coryza).  In- 
flammation of  the  maxillary  sinus  is  more 
frequently  due  to  caries  of  the  molar  teeth, 
with  periosteal  inflammation  and  deep-seated 
suppuration  involving  the  alveolar  region. 
The  watery  or  purulent  discharge — simulat- 
ing nasal  catarrh — is  then  but  the  overflow 
from  an  accumulation  in  the  antrum.  Some- 
times, however,  inflammatory  processes  ori- 
ginating in  the  nasal  fosste  extend  into  the 
antrum.  In  the  earlier  stages  these  may 
subside  with  the  treatment  of  the  nasal 
catarrh.  Serious  consequences  may  occa- 
sionally follow  from  pressure  of  a  distended 
sinus  upon  neighbouring  parts,  namely, 
bulging  of  the  eye  or  cheek,  impaired  move- 
ment of  the  eyeball,  defect  or  complete  loss 
of  vision,  changes  in  and  beneath  the  muco- 
periosteal  lining  membrane,  periostitis  with 
formation  of  bony  spicules  or  plates  project- 
ing into  the  cavity,  and  the  formation  of  a 
fistula  with  constant  discharge  of  pus. 

Symptoms. — The  symptoms  of  disease  of 
the  nasal  sinuses  depend  mainly  upon  the 
particular  cavity  affected.  In  disease  of  the 
antrum,  dull  heavy  pain  is  felt  mainly  in 
the  cheek  and  teeth.  "When  the  ethmoidal 
or  sphenoidal  sinuses  are  affected,  it  is  more 
deep-seated  in  the  region  of  the  orbit.  In 
the  frontal  sinuses  pain  resembles  a  severe 
frontal  headache. 

Facial  neuralgia  may  occur  in  all  cases. 
It  is,  however,  most  frequent  in  affections  of 
the  antrum,  least  so  in  connexion  with  the 
frontal  and  ethmoidal  sinuses.  Purulent 
discharge  from  the  nose  is  common  to  dis- 
ease of  all  the  cavities,  unless  the  aperture 
into  the  nasal  meatus  is  occluded,  when  the 
pus  may  find  an  exit  into  the  orbit  or  even 
into  the  cranial  cavity.  The  flow  is  generally 
unilateral  in  disease  of  the  antrum,  and  inter- 
mittent, occurring  especially  when  the  head 
is  bent  down;  it  is  more  continuous  from  the 
other  sinuses.  In  the  case  of  the  sphenoidal 
and  more  posterior  ethmoidal  cells  it  is  apt 
to  find  its  way  into  the  throat;  with  the 
frontal  and  maxillary  sinuses  diseased  it 
comes  forward  through  the  nostrils.  The 
pus  is  usually  without  odour,  excepting  in 
antral  disease,  when  it  is  more  or  less  foetid. 
Trans-iDumination  of  the  maxillary  sinuses 
from  the  mouth  by  electric  light— originally 
proposed  by  Voltolini  as  a  means  of  more 
accurately  determining  the  presence  of  fluid 
in  the  antrum — is  a  valuable  aid  to  diagnosis. 

Protrusion  of  the  eyeball  may  occur  in 
purulent  distension  of  any  of  the  sinuses, 
put  most  commonly  in  ethmoidal  disease ;  it 
is  more  rare  with  effusion  into  the  antrum. 
Distension  of  the  frontal  sinus  may  cause 
bulging  of  the  orbital  plate.  Impaired  vision 
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may  be  due  to  pressure  upon  the  optic  nerve. 
The  field  of  vision  may  be  narrowed  from 
antral  disease.  Sudden  and  complete  loss  of 
sight  is  an  indication  of  disease  of  the  sphe- 
noidal sinus,  and  so  is  ptosis. 

(6)  Other  conditions.— Apart  from  simple 
catarrh  and  purulent  inflammations,  the 
accessory  cavities  are  liable  to  specific  in- 
flammatory processes,  such  as  erysipelas  and 
diphtheria.  In  the  latter,  only  ecchymosis 
and  cedema  are  stated  to  occur,  but  no  false 
membrane.  In  erysipelas,  head  symptoms 
may  supervene  with  high  fever.  Mucous 
and  purulent  accumulations  m  the  sphe- 
noidal sinuses  have  been  also  described  in 
tubercular  and  cerebrospinal  meningitis. 
Chronic  purulent  collections  in  the  same 
cavities  have  been  accounted  a  cause  of 

ozeena.  .  . 

Besides  the  above-mentioned  conditions, 


neoplasms  of  various  kinds,  malignant  and 
non-malignant,  develop  in  the  accessory  cavi- 
ties— e.g.  mucous  polypi,  cysts,  osteomata, 
fibromata,  sarcomata,  and  epithehomata. 
Sometimes  they  are  the  seat  of  thread- 
worms, maggots,  and  other  parasites.  Cal- 
careous degeneration  of  the  lining  membrane 
has  been  observed  in  all  the  sinuses.  Mucous 
polypi  are  more  particularly  seen  with  dis- 
ease of  the  ethmoidal  ceUs.  Osteomata 
develop  more  often  in  the  frontal  smuses. 

The  symptoms  produced  by  the  presence 
of  new-formations  in  these  spaces  nearly 
resemble  those  caused  by  purulent  accumu- 
lations :  they  are  in  fact  those  of  distension. 
Emphysema  of  the  orbit  and  eyelids  has 
been  noticed  after  blowing  the  nose,  in  asso- 
elation  with  defects  in  the  orbital  plate  of 
the  ethmoid,  as  well  as  from  fractures  through 
the  ethmoidal  cells. 

Treatment.— In  most  cases  the  treatment 
of  the  different  forms  of  rhinitis  suffices  to 
reduce  acute  obstructive  swelling,  to  relieve 
tension  and  pain,  and  control  discharge. 
Other  obstructing  causes,  such  as  thickening, 
outgrowth,  or  polypus,  must  be  removed, 
or  dilatation  of  the  narrowed  passages  may 
be  effected  with  a  probe.  In  more  aggra- 
vated cases,  where  there  is  retention  ol  pus 
in  a  frontal  sinus  with  urgent  symptoms,  the 
cavity  must  be  opened  from  without  by 
surgical  methods.  Blocking  .of  the  antral 
orifice  may  occur  from  extension  of  inflam- 
mation, from  the  sinus  being -plugged w  th 
viscid    discharge,    new-growth,  or  diffuse 

^trSSSSJTi  pus  in  the  antrum 
whatever  its  source,  must  be  evacuated  and 
free  drainage  established.  The  usual  and 
best  way  tog  effect  this  is  by  extracting  one 
of  Supper  teeth,  and  making  an  opening 
mto  the  antrum  through  the  alv eol«  Booket, 
extracting  a  diseased  tooth  if  one  be  found. 
In  some  cases  it  may  be  better  to 'makethe 
opening  in  the  canine  fossa.  If  the  flow  of 
pus  is  still  impeded,  the  source  of  obstruction 


must  be  sought  for  and  removed.  The  cavity 
is  then  to  be  washed  out  with  an  antiseptic 
fluid;  and  sometimes,  in  order  to  do  this 
thoroughly,  it  may  be  necessary  to  make  a 
counter-opening  in  the  nasal  fossa  over  the 
antral  orifice.  To  prevent  premature  closing 
of  the  alveolar  opening,  a  silver  cannula 
should  be  fitted  into  it,  and  kept  in  place 
by  means  of  a  properly  adjusted  plate.  The 
subsequent  treatment  consists  in  the  patient 
himself  daily  syringing  out  the  cavity  with  a 
warm  aqueouB  solution  of  carbolic  or  boric 
acid.  Tincture  of  iodine  diluted  with  water, 
or  a  weak  solution  of  iodated  zinc,  is  better 
adapted  to  a  later  stage. 

7.  Syphilis— (a)  Primary  syphilis  may 
attack  the  nose  by  direct  inoculation.    It  is 
generally  seen  at  or  just  within  the  orifice  of 
the  nostril.    In  most  cases  a  nasal  chancre 
is  the  result  of  the  inoculation  of  moist 
secondary  lesions,  the  virus  being  conveyed 
generally  by  the  finger,  as  m  nurses  attend- 
ing syphilitic  infants.    Chancres  of  the  ex- 
ternal surface  may  also  occur;  originating 
from  wounds  such  as  bites.     Chancre  is 
generally  single ;  and  appears  either  as  a 
napule  or  tubercle  with  ulcerated  summit,  or 
as  a  more  flat  erosion.  Its  specific  characters 
are  a  circumscribed  ulcer  with  indurated 
base  and  borders,  accompanied  by  enlarge- 
ment of  the  neighbouring  lymphatic  glands, 
headache,  lassitude,  and  sometimes ;  slight  rise 
of  temperature.  More  commonly  the  lesions 
met  with  in  syphilitic  rhinitis,  acquired  or 
congenital,  are  those  associated  with  general 
constitutional  infection,  namely,  catarrh  ol 
the  mucous  membrane,  specific  eruptions, 
infiltration  of  the  deeper  layers  with  diffuse 
hyperplasia,     circumscribed  gummatous 
growth  leading  to  abscess,  disease  of  the 
cartilage,  periostitis,  caries  and  necrosis. 

(b)  Mere  congestion,  with  swelling  of  the 
pituitary  membrane  and  discharge,  occur- 
Sg  in  the  earlier  course  of  acquired  syphi^ 
lis  has  nothing  to  distinguish  it  from  simple 
nW  caUrrh.  As  a  rule  the  symptoms  are 
less  intense  than  those  of  acute  coryza  Un- 
less  aggravated  by  extraneous  causes,  they 
onTy  S  to  irritation  and  soreness ;  and 
Ser  chronicity  nor  the  character ^of  the 
discharge  offers  any  reliable ,  a  d  m  ^gnosis 
This  can  be  estabhshed  only  by  the  co 
existence  of  more  definite  general  signs  of 
syplS  elsewhere.  Intense  and  persis  ent 
nasal  obstruction  is  a  very  marked  feature 
at  the  outset  of  congenital  syphilis.  It  has 
occasionally  to  be  diagnosed  from  post-nasal 

^Mucous  patches  of  the  nose  are  usually 
seated  about  the  nostrils,  involving  the  con- 
Sous  mucous  and  cutaneous  surfaces  In 
thU  re-ion  they  are  often  more  fissured  than 
nauula?  with  scanty  secretion,  or  covered 
PTTbin scales.  On  the  intranasal  surface 
thev  more  papular  in  their  early,  stage, 
ft  appeTeitLr  as  slightly  raised  circum- 
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■scribed  erosions,  or  as  superficial  ulcers,  on 
the  anterior  part  of  the  septum  or  over  the 
inferior  turbinated  bodies.  They  are  more 
frequent  in  infantile  syphilis,  though  they 
readily  escape  detection,  being  hidden  by  the 
swelling  and  discharge. 

(<Z)  The  onset  of  so-called  tertiary  mani- 
festations is  characterised  by  perforating 
ulceration  of  the  mucosa,  with  cellulitis  and 
infiltration  of  the  submucous  tissue.  Ulcers, 
either  single  or,  when  multiple,  coalescing 
and  spreading,  with  livid  swollen  borders, 
undermined  edges,  and  yellowish-grey  sur- 
face ;  deep  dusky  redness,  with  diffuse  and 
brawny  swelling  of  the  septum,  bathed  in 
muco-purulent  secretion,  are  the  rhinoscopic 
appearances  at  this  period.  Burrowing  sinuses 
— generally  seated  along  the  septum — with 
discharge  of  foetid  pus,  are  later  evidences  of 
further  extension  to  cartilage  and  bone,  which, 
■ending  in  necrosis  and  exfoliation,  leads  to 
deformity. 

These  usually  proceed  from  caries  of  the 
vomer  or  the  nasal  bones.  Disease  of  the  car- 
tilaginous portion  may  terminate  in  limited 
perforation  if  quickly  arrested,  and  leave  little 
Inconvenience  or  disfiguration.  Total  destruc- 
tion of  the  septal  cartilage  results  in  charac- 
teristic flattening  of  the  tip  of  the  nose  ;  but 
caries  and  necrosis  of  the  vomer  are  now 
rarely  absent.  These  may  again  be  limited, 
or  extend  in  different  directions,  and  so  end 
in  grave  losses  of  substance,  the  bridge  of 
the  nose  falling  in,  and  perforation  of  the 
floor  establishing  a  communication  with  the 
mouth. 

With  superficial  inflammation  and  ulcera- 
tion only,  the  earlier  symptoms  are  those  of 
-chronic  nasal  catarrh.  Foetid  discharge,  deep- 
seated  pain,  and  intranasal  obstruction,  to- 
gether with  distressing  headache,  and,  not 
infrequently,  severe  attacks  of  otitis,  mark 
the  course  of  the  deeper  lesions. 

Livid  redness  and  boggy  tumefaction  of 
the  outer  surface,  especially  seen  over  the 
bridge  of  the  nose  and  extending  to  the 
orbital  region,  indicate  retention  of  pus, 
which  may  give  rise  to  intractable  fistula?. 
At  the  same  time  the  skin  itself  often  presents 
ulcerating  syphilides. 

Deep  ulceration  of  the  pharynx  and  post- 
nasal space,  and  in  many  cases  of  the  larynx, 
accompanies,  almost  as  a  rule,  the  advanced 
period  of  nasal  syphilis. 

With  loss  of  the  velum  there  is  regurgita- 
tion of  liquids  in  swallowing,  and  snuffling 
speech. 

Treatment.— -In  addition  to  the  established 
methods  of  treatment  with  mercury  and 
iodide  of  potassium  in  the  respective  stages, 
several  special  points  have  to  be  considered. 
-The  superficial  lesions  of  the  pituitary  mem- 
brane require  little  local  treatment.  Solid 
nitrate  of  silver,  a  solution  of  sulphate  of 
copper,  and  acid  nitrate  of  mercury  are  the 
best  applications. 


In  syphilitic  coryza  of  infants  mercurial 
i  frictions  should  be  used,  with  the  local  reme- 
dies indicated  under  the  head  of  Acute  Nasal 
Catarrh. 

Later  lesions  demand  more  active  local 
measures.  In  the  most  threatening  cases, 
however,  destructive  processes  may  be 
averted  by  large  doses  of  iodide  of  potassium 
and  mercury.  Abscesses  must  be  promptly 
incised,  sinuses  laid  open,  and  superficial 
caries  scraped  away.  This  should  be  followed 
by  insufflations  of  iodoform.  Loose  dead  bone 
is  to  be  removed.  Cleansing  and  antiseptic 
lotions,  such  as  have  been  enumerated,  should 
be  freely  used  in  the  form  of  spray,  or  vapour 
of  creasote  or  carbolic  acid  inhaled  through 
the  nose  to  control  foetid  discharge. 

The  marked  tendency  to  contraction  of 
tissue  in  syphilis  is  a  serious  obstacle  in  over- 
coming naso-pharyngeal  webs.  The  writer 
has  found  the  most  inveterate  cases  in  the 
inherited  disease.  Operative  measures  for 
their  permanent  removal  mostly  fail. 

8.  Lupus  and  Tuberculosis.— Lupus 
affecting  the  external  aspect  of  the  nose  is 
fully  described  in  the  articles  Lupus  Ery- 
thematosus ;  and  Lupus  Vulgaris.  When 
lupus  spreads  to  the  nasal  fossae  the  septal 
cartilage  may  be  perforated  or  destroyed. 
Extension  to  the  bony  septum  is  very  rare. 

Anatomical  Characters. — Primary  lupus 
of  the  pituitary  membrane  is  less  common. 
The  tubercles  and  ulcers  form  more  often 
on  the  septum.  Greyish-red  tumours,  the 
size  of  a  pea  or  a  small  nut,  break  down  and 
form  ulcers,  with  sharply  cut  or  undermined 
edges,  densely  infiltrated  bases,  and  granular 
greyish-white  surface.  Ulceration  alone  is 
the  prominent  feature  in  other  cases.  The 
inferior  turbinated  surface,  and  sometimes 
the  floor  of  the  nasal  fossse,  are  also  affected. 

Diagnosis. — Lupus  of  the  nose  has  to  be 
carefully  distinguished  from  syphilis.  This 
may  be  done  by  bearing  in  mind  that  lupus 
develops  in  early  life,  and  is  specially  limited 
to  that  period;  that  syphilitic  tubercles 
are,  as  a  rule,  larger,  more  dense  and  hard, 
and  progress  more  rapidly  to  ulceration,  the 
ulcerated  surface  becoming  covered  with  thick- 
greenish  crusts ;  and  that  tubercular  and 
pustxilo-crustaceous  syphilides,  respectively, 
are  found  on  other  parts  of  the  body  in 
association  with  the  nasal  affection.  Beyond 
this,  the  history  of  the  case  and  the  effect 
of  antisyphilitic  treatment  will  decide  the 
question  in  doubtful  instances. 

Treatment. — To  destroy  the  neoplasm  of 
lupus,  the  galvano-cautery,  scraping,  or  the 
application  of  caustic  pastes  may  be  em- 
ployed. One  containing  chloride  of  zinc  is 
very  effectual.  Inflammation  is  best  allayed 
by  applying  sedative  lotions  before  the  use  of 
escharotics;  mildly  astringent  and  antiseptic 
washes  in  the  after-treatment  promote  heal- 
ing of  the  cauterised  surface. 

Lactic  acid,  menthol,  iodoform,  and  iodol 
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are  the  best  local  applications  to  tubercular 
ulcerations  of  the  nasal  fossfe.  General 
treatment  by  means  of  cod-liver  oil  and  tonics 
is  called  for  in  both  of  these  affections. 

9.  Bhinoscleroma.— .ZEtiology. — This 
affection  is  of  extremely  rare  occurrence. 
It  has  been  observed  more  especially  in 
Austria  and  Italy,  and  is  said  to  be  less  in- 
frequent in  Central  America.  Its  cause  is 
unknown. 

Description. — The  disease  is  characterised 
by  nodulated  induration  of  the  skin  and 
mucous  membrane,  commencing  over  the 
upper  lip  and  at  the  orifices  of  the  nostrils  in 
the  form  of  sharply  defined,  prominent,  and 
hard  patches,  tender  but  otherwise  painless, 
with  smooth  or  shining  surface,  varying  in 
hue  from  the  normal  colour  of  the  skin  to  a 
dusky  redness.  The  growths  are  incorporated 
with  the  skin,  which  is  deeply  infiltrated. 
They  do  not  become  generalised  beyond  the 
parts  primarily  affected  ;  neither  is  there  in- 
flammation with  swelling  of  the  surrounding 
surface.  There  may  be  superficial  excoriation 
with  scabbing,  but  never  any  ulceration  or 
loss  of  substance,  nor  interstitial  shrinking. 
This  serves  to  distinguish  the  affection  from 
lupus,  malignant  disease,   and  tubercular 
syphilides.  It  resists  antisyphilitic  treatment. 
It  somewhat  resembles  keloid,  but  there  is 
no  preceding  scarring.  Progressing,  it  invades 
the  nasal  septum,  and  the  mucous  membrane 
of  the  nasal  fossa:,  and  thence  may  extend  to 
the  pharynx  and  larynx,  the  gums,  and  the 
buccal  mucous  membrane.     The  course  is 
chronic  ;  it  may  extend  over  fifteen  or  twenty 
years. 

When  fully  developed,  its  characteristic 
features  are  ivory-like  hardness,  with  brawny 
thickening  and  rigidity  of  the  skin  over  the 
nose  and  upper  Hp,  deformity,  thickening  of 
the  septum,  blocking  of  the  nasal  passages, 
and  sometimes  urgent  dyspnoea  from  laryn- 
geal stenosis.  The  affection  is  strikingly 
indolent,  showing  no  fatal  tendency  nor  even 
any  general  constitutional  disturbance.  Or- 
ganisms have  been  described  in  the  affected 
parts.   See  Micro-organisms  :  13. 

The  majority  of  the  cases  occur  between 
the  ages  of  twenty  and  forty-five,  and  no 
special  exciting  or  predisposing  condition 
has  been  noted.  _ 

Prognosis.— The  prognosis,  so  far  as  cure 
is  concerned,  is  most  unfavourable. 

Treatment.— The  treatment  of  rhino- 
scleroma  can  only  be  palliative.  _ 

10  Diphtheria.  —  Diphtheria  affecting 
the  nasal  passages  is  more  rarely  met  with 
as  a  primary  local  manifestation  than  as  an 
extension  from  the  pharynx.  Mucoid  and 
muco-purulent  discharge  from  the  nose, 
tinged  with  blood,  often  foetid  and  mixed  with 
shreds  of  membrane,  together  with  blocking 
of  the  nose,  are  the  local  symptoms,  bee 
Diphtheria. 

11.  Glanders.— See  Glanders. 


12.  Foreign  Bodies  in  the  Nose. — 

Buttons,  pieces  of  pencil,  or  other  smah  bodies 
are  sometimes  introduced  into,  and  become 
firmly  fixed  in,  the  nasal  cavities  by  children 
or  hysterical  women  ;  occasionally,  too,  they 
have  been  ejected  into  the  back  part  of  the 
nose  by  vomiting,  having  been  swallowed. 
The  commonest  situation  for  a  foreign  body 
in  the  nose  is  against  the  anterior  portion  of 
the  inferior  turbinated  body ;  in  the  back  part 
of  the  nose  they  are  usually  found  in  the 
lower  meatus.  Their  presence  generally  in- 
duces, after  a  time,  an  offensive  muco- 
purulent, sometimes  sanguineous,  discharge. 
Ulceration,  and  even  perforation,  of  the  sep- 
tum may  result,  but  necrosis  has  not  beem 
observed. 

BhvnoUths.  —  Calculous  concretions  are 
occasionally  found  in  the  nares.  They 
originate  in  a  deposit  of  the  saline  constituents 
of  the  nasal  mucus.     The  concretions  are 
made  up  chiefly  of  phosphate  and  carbonate 
of  calcium,  with  about  20  per  cent,  of  organic 
matter,  and,  as  a  rule,  are  probably  referable- 
to  some  alteration  in  the  character  of  the 
nasal  secretion.    The  symptoms  are  those 
of  a  foreign  body  long  retained— •increasing- 
pressure  from  progressive  accretion  of  the 
deposit,  ulceration,  profuse  purulent  dis- 
charge from  the  nostrils  or  into  the  throat,, 
often  offensive,  in  exceptional  cases  even 
burrowing  outwards    through  a  fistulous, 
opening  on  the  face.    Neuralgia  is  some- 
times also  caused  by  the  presence  of  these 
substances.    In  other  cases  the  symptoms- 
may  be  only  those  of  chronic  nasal  catarrh 
with  obstruction.    The  writer  once  met  with 
a  case  in  a  young  woman  suffering  from 
chronic  hypertrophic  rhinitis  associated  with 
mucous  polypi.     During  removal  of  the 
growths  a  calcareous  substance  was  found 
wedged  in  the  lower  portion  of  the  middle 
meatus, and  deeply  imbedded  in  the  polypous- 
mass.    This  proved  upon  extraction  to  be  a 
rhinoUth,  the  nucleus  of  which  was  half  of  a 
large  bead. 

13.  Parasites  in  the  Nasal  Cavities.— 
Parasites  occasionally  infest  the  nose,  and 
may  produce  very  serious  symptoms.  They 
are  specially  met  with  in  hot  climates ;  in 
the  temperate  zone  they  are  of  very  rare 
occurrence.  , 

The  most  common  form  seen  are  maggots, 
derived  from  the  ova  of  different  kinds  of 
flies  deposited  in  the  nasal  passages  or 
accessory  nasal  cavities.  They  are  there 
quickly  hatched,  and  may  make  then-  way 
into  ail  the  spaces  of  this  region,  destroying 
the  lining  membrane,  and  sometimes  causing 
necrosis  of  the  osseous  walls.  In  extreme 
cases  the  larvce  may  burrow  into  the  con- 
nective tissue  of  the  face  and  scalp,  producing 
extensive  destruction  of  the  tissues. 

Earwigs,  leeches,  the  larvas  of  beetles,. 
round-worms,anithread.wormsocca.sionaily 

invade  the  nasal  passages. 
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Treatment. — Chloroform  has  heen  found 
the  most  efficacious  means  for  destroying 
■these  parasites. 

14.  Tumours. — (a)  Mucous  Polypus. — 
This  is  the  most  common  of  all  intranasal 
tumours.  It  is  in  many  instances  associated 
with  hypertrophic  rhinitis,  and  appears  to  re- 
sult from  continued  catarrhal  irritation. 

Anatomical  Characters. — Mucous  polypi 
consist  of  a  reticulum  of  connective  tissue, 
enclosing  in  interspaces  a  muco-gelatinous 
fluid  which  contains  round  and  fusiform 
cells.  As  a  rule  they  are  multiple,  often 
bilateral,  and  in  clusters,  the  tumours  vary- 
ing much  in  size.  They  may  readily  be 
recognised  by  their  greyish- coloured  surface 
traversed  by  dilated  blood-vessels,  their  soft 
and  gelatinous  consistence,  their  mobility, 
and  their  fluctuating  size,  due  to  their  hygro- 
metric  property. 

Mucous  polypi  are  attached  by  narrow 
pedicles,  more  or  less  dense,  and  they  more 
commonly  spring  from  the  middle  turbinated 
bodies,  but  have  sometimes  deeper  attach- 
ments, such  as  the  superior  turbinated  bones 
and  upper  meatus,  the  infundibulum,  and  the 
borders  of  the  hiatus  semilunaris.  They 
usually  grow  forwards,  and  occupy  the  an- 
terior portion  of  the  nasal  fossae.  They  may 
also  hang  into  and  block  the  post-nasal  space. 

Symptoms. — The  ordinary  symptoms  of 
polypus  of  the  nose  are  nasal  obstruction 
with  dyspncea,  aggravated  in  damp  weather, 
muffled  voice-sound,  a  sense  of  '  fulness  of 
the  head '  and  oppression  with  headache, 
nasal  irritation  and  sneezing,  impairment  or 
total  loss  of  smell,  and  mouth-breathing,  with 
dryness  and  irritation  of  the  throat.  In  cer- 
tain individuals  mucous  polypi  are  an  excit- 
ing cause  of  asthmatic  attacks. 

Treatment. — Eemoval  of  the  growths  is 
the  only  effectual  treatment.  The  wire  snare 
is  beyond  question  the  best  instrument  to 
operate  with.  A  cold  wire  generally  answers 
better  in  the  case  of  the  large  polypi.  A  I 
galvano-cautery  loop  is  preferable  for  the 
removal  of  smaller  growths  and  redundant 
tissue.  The  base  of  the  polypi  must  be 
destroyed  by  the  galvano-cautery  or  chromic 
acid  to  prevent  recurrence,  and  it  is  essential 
that  the  last  trace  of  growths  should  be  re- 
moved. To  effect  this,  the  nasal  fossaj  must 
he  thoroughly  explored,  and  all  operative 
measures  carried  out  under  a  bright  light 
through  a  nasal  speculum. 

(b)  Fibroma  of  the  Post-nasal  and  Nasal 
Region.  —  Naso-vharyngeal  Pohjpus.  — 
Synon.:  Nasal  Fibroma.— This  is  a  more 
rare  growth,  mainly  of  surgical  interest, 
occurring  between  fifteen  and  twenty-five, 
and  rnore  common  in  males. 

It  is  a  hard,  fibroid,  rounded  and  lobulated, 
very  vascular  tumour,  growing  from  the  peri-  i 
ostenm  covering  the  basilar  process  of  the  , 
occipital  bone,  at  the  vault  of  the  pharynx,  | 
or  from  the  body  of  the  sphenoid,  or  in  the  j 


upper  and  posterior  part  of  the  nasal  cavity 
itself. 

Fibromata  may  become  so  large  as  to 
encroach  upon,  displace,  and  destroy  the 
neighbouring  structures,  expand  the  osseous 
framework  of  the  nose,  and  give  rise  to  that 
peculiar  type  of  facial  distortion  known  as 
'  frog-face.'  Sometimes  they  lead  to  bulging 
of  the  palate  and  deformity  of  the  mouth,  or, 
tending  upwards  and  outwards,  cause  protru- 
sion of  the  eyeballs.  Invasion  of  the  cranial 
cavity  through  the  cribriform  plate  of  the 
ethmoid  or  of  the  sphenoidal  cells  may  occur 
as  an  extreme  result. 

The  chief  symptoms  of  naso-pharyngeal 
polypus  are  nasal  obstruction,  tenacious 
mucous  or  muco-purulent  discharge  fre- 
quently tinged  with  blood,  impairment  of 
the  voice,  dyspncea,  anosmia,  deafness,  head- 
ache and  facial  neuralgia,  somnolence,  diffi- 
culty in  swallowing,  regurgitation  of  liquids 
into  the  nose,  and  epistaxis.  Sarcomatous 
degeneration  is  not  uncommon.  The  growth 
may  also  have  a  mixed  character  from  the 
beginning,  and  present  the  type  of  myxo- 
fibroma, adeno-fibroma,  chondro-fibroma,  or 
osteo-fibroma,  chiefly  occurring  in  the  nose 
proper. 

Treatment. — This  kind  of  growth,  when 
circumscribed,  should  be  removed  with  a  wire 
snare,  preferably  cold  to  prevent  haemor- 
rhage, which  is  the  immediate  danger  in 
extirpating  the  growth.  Electrolysis  has  in 
several  instances  effected  a  very  marked 
reduction  in  the  tumour. 

For  more  severe  cases  surgical  interference 
on  a  larger  scale  is  called  for. 

(c)  Papillomata. — These  wart-like  growths 
are  usually  met  with  on  the  anterior  portion 
of  the  inferior  turbinated  bodies,  on  the 
septum — at  the  junction  of  the  cartilaginous 
and  osseous  portion,  and  on  the  floor  of  the 
nose.  More  rarely,  they  spring  from  the 
mucous  membrane  lining  the  deeper  portions 
of  the  nasal  fossae  as  well. 

The  symptoms  are  obstruction,  surface- 
irritation,  discharge,  and  epistaxis.  The 
treatment  consists  in  evulsion  by  cutting 
forceps,  or  snare;  or  destruction  by  the 
galvano-cautery. 

(d)  Ecchondromata.  —  Cartilaginous  out- 
growths are  not  uncommon  in  the  nose,  as- 
sociated with  septal  deflection.  They  may 
be  recognised  as  convex  protuberances  with 
broad  base,  springing  from  the  cartilaginous 
septum,  and  producing  either  obstruction  or 
complete  occlusion  of  the  nasal  passage. 
Independently  of  septal  deviations,  cartila- 
ginous tumours  are  rare;  they  originate  in 
the  cartilaginous  septum,  the  outer  wall  of 
tho  nose,  or  even  the  vault  of  the  pharynx. 
They  appear  as  dense,  spheroidal  tumours, 
which  in  extreme  cases  may  attain  very 
]nr»e  dimensions,  and  (hen  resemble  naso- 
pharyngeal fibromata  in  their  course  and 
symptoms.    When  smaller,  ecchondromata 
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in  the  anterior  part  of  the  nares  cause  only 
obstructive  and  catarrhal  symptoms. 

Treatment.  —  Cartilaginous  outgrowths 
from  the  septum  should  either  be  removed 
with  the  galvano-cautery  knife  or  a  nasal 
saw,  or  they  may  be  snared  off  when  they  are 
more  distinctly  pedunculated.  Deep-seated 
destructive  tumours  call  for  more  elaborate 
operation. 

(e)  Exostoses. — Osseous  outgrowths,  form- 
ing bony  spurs  or  bridges  obstructing  the 
nares,  have  already  been  described. 

(/)  Osteomata  —  These  growths,  of  varying 
size  and  hardness,  are  more  or  less  spherical, 
and  covered  by  deep  red  mucous  membrane. 
They  are  generally  met  with  between  the 
ages  of  twenty  and  twenty-five.  They  differ 
from  exostoses  in  that  they  are  not  attached 
to  the  osseous  walls  of  the  nose. 

The  symptoms  that  they  give  rise  to  often 
resemble  those  produced  by  foreign  bodies, 
or  rhinoliths,  including  neuralgia,  headache, 
soreness  and  intense  itching  of  the  nose, 
discharge— which  may  be  foetid  from  ulcer- 
ation and  necrosis,  anosmia,  and  epistaxis. 
The  treatment  involves  operation. 

(g)  Angeiomata.— These  vascular  growths, 
the  so-called  '  erectile  tumours,'  are  very  rare. 
They  are  accompanied  by  catarrh,  and  parti- 
cularly by  heemorrhage.  They  appear  as 
bluish-red  or  deep  purple  elevations  of  the 
mucous  membrane,  with  irregularly  mam- 
millated  surface,  at  times  distinctly  pulsating. 
Obliteration  of  the  growth  with  the  galvano- 
cautery  is  the  best  treatment. 

(h)  'Malignant  growths  :  Sarcoma — Car- 
cinoma.— Malignant  disease  of  the  nasal 
fossae  is  rare  —  carcinoma  more  rare  than 
sarcoma.  The  tumour  is  a  single  peduncu- 
lated growth,  with  a  broad  base,  dark  red  or 
bluish,  and  less  dense  than  nasal  fibroma, 
but  more  widespread  in  the  post-nasal  region, 
presenting  a  rounded  and  lobidated  surface. 
The  setiology  is  obscure.  The  growth  has 
been  ascribed  to  irritation  of  nasal  polypi, 
but  on  insufficient  evidence. 

Sarcoma,  as  a  complication  of  nasal 
fibroma,  has  already  been  referred  to. 

Cancer  of  this  region  may  be  a  direct  ex- 
tension from  the  pharynx  or  antrum ;  or  it 
may  occur  as  a  secondary  manifestation,  and 
then  present  the  type  of  scirrhus  or  en- 
cephaloid.  . 

Epithelioma  is  more  common.  Beginning 
as  a  wart-like  excrescence  on  the  septum  or 
1  alse,  it  grows  rapidly,  invades  the  surround- 
ing tissues,  and  results  in  deep  spreading 
infiltration  and  ulceration.  The  symptoms 
are  those  already  described  as  produced  by 
all  invading  growths  of  this  region  associated 
with  progressive  impairment  of  health  and 

cachexia.  ,       „   , 

Treatment.— Temporary  benefit  can  be 
obtained  by  operation.  Palliative  measures 
to  relieve  pain  and  to  meet  any  urgent 
symptoms  that  may  arise,  are,  as  a  rule,  the 


only  treatment  that  can  be  adopted  with 
advantage.  In  nasal  sarcoma  cure  is  some- 
times effected  by  early  removal  of  the 
growth. 

15.  Post-nasal  Adenoid  Growths.— 

jEtiology. — The  great  majority  of  cases  are- 
met  with  in  childhood.    At  times  one  is 
called  upon  to  treat  the  disease  in  adults,  but 
this  is  exceptional ;    and  when  post-nasal 
growths  are  found  in  any  marked  degree  of 
development  between  the  ages  of  twenty 
and  twenty -five,  the  clinical  history  will  show 
that  the   characteristic    symptoms  of  the 
affection  had  been  evident  from  a  much 
earlier  age.    The  influence  of  heredity  is 
often  striking.    These  growths  are  said  to- 
occur  especially  in  subjects  of  a  lymphatic- 
temperament  or  strumous  diathesis.  There- 
is,  however,  no  evidence  that  the  vegetations 
are  essentially  related  to  any  specific  disease. 
They  occur  in  all  classes,  under  the  most 
varied  conditions  of  living.     They  may 
therefore  be  said  to  arise  solely  from  a 
catarrhal  process,  the  tendency  to  which  is 
inherited,  and  which  induces  overgrowth  of 
the  adenoid  tissue  of  the  post-nasal  space ;  and 
to  constitute  an  early  hypertrophic  disease  of 
the  naso-pharyngeal  tract,  which  in  later  life 
may  sometimes  result  in  chronic  hypertrophic 
rhinitis. 

The  tendency  to  active  growth  of  lymphoid 
tissue  in  childhood  appears  to  be  the  main 
predisposing  factor  in  the  production  of  the 
disease.  The  exciting  causes  are  all  the 
influences  which  promote  naso-pharyngeal 
inflammation,  including  a  cold  and  damp  at- 
mosphere, scarlet  fever,  measles,  and  whoop- 
ing-cough. The  condition  is  in  a  certain 
proportion  of  cases  associated  with  cleft 
palate.  In  many  cases  no  special  cause  can 
be  found. 

Anatomical  Characters.  —  The  growth 
occurs  as  an  aggregated  mass  at  the  vault  ol 
the  pharynx.  With  the  rhinoscope  it  is  there 
seen  as  a  circumscribed  outgrowth,  with  a. 
lobulated  and  fissured  surface,  situated  cen- 
trally at  the  uppermost  portion  of  the  naso- 
pharyngeal cavity.  It  is  analogous  in  appear- 
ance to  the  faucial  tonsils,  and  is  known  as 
the  pharyngeal  or  Luschka's  tonsil,  lhe 
growths  over  the  lower  and  lateral  portions- 
of  the  post-nasal  surface  are  more  dissemi- 
nated. When  they  attain  a  large  size,  they 
project  downwards  and  forwards  from  the 
pharyngeal  roof,  invading  and  blocking  the 
posterior  nares.  Extending  also  laterally, 
the  vegetations  encroach  upon  the  Eustachian 
orifices  and  obstruct  them  more  or  less. 

Symptoms— These  vary  according  to  the 
localisation  and  extent  of  the  overgrowth  in 
individual  cases.  The  characteristic  symp- 
toms are  obstinate  nasal  catarrh,  the  dis- 
charge being  watery,  mucous  or  at  tunes 
bloodv  ;  heavy  stertorous  breathing;  inability 
to  keep  the  mouth  closed;  muffled,  thick 
speech,  associated  with  a  peculiar  '  deadness 
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of  voice  ;  deafness,  which,  when  occurring  in 
early  childhood,  may  at  times  even  result 
in  deaf-mutism;  and  a  vacant  facial  ex- 
pression, coupled  in  aggravated  cases  with 
dulness  of  intellect.  Eelapsing  bronchitis  is 
a  not  uncommon  associate  of  post -nasal 
growths,  and  some  cases  of  asthma  in  chil- 
dren are  either  directly  due  to  these  or 
aggravated  by  their  presence.  The  interfer- 
ence with  respiration  may  prevent  develop- 
ment of  the  thorax,  and  lead  to  serious 
retraction  or  even  deformity  of  the  chest. 
Post-nasal  adenoid  growths  are  a  very  im- 
portant source  of  reflex  irritation  in  certain 
cases  of  periodically  recurrent  and  spasmodic 
coryza,  identical  in  every  way  with  so-called 
'  hay  fever.'  In  very  young  infants  the  ob- 
struction to  breathing  may  be  so  great  as  to 
interfere  very  seriously  with  nutrition. 

Coubse. — The  active  stage  of  development 
commences  sometimes  in  very  early  infancy, 
and  it  continues  to  the  age  of  puberty.  After 
this  period  the  progress  of  the  growths  is 
often  arrested;  they  diminish  gradually  in 
size ;  and  in  their  withered  condition  they 
cease  to  encroach  upon  the  now  more  roomy 
post-nasal  space. 

Diagnosis. — The  features  of  this  disease 
are,  as  a  rule,  sufficiently  diagnostic.  The 
existence  of  the  growths  can  be  determined 
by  examination  with  the  rhinoscopic  mirror 
or  exploration  of  the  post-nasal  cavity  with 
the  finger.  In  very  young  subjects  the  latter 
is  the  readier  and  more  feasible  method. 
The  growths  are  more  or  less  soft.  When 
large,  they  feel  like  a  mass  of  earth-worms  ; 
when  smaller  and  more  diffuse,  their  surface 
is  granular  and  velvety.  They  are  very 
vascular;  and  they  bleed  readily,  at  times 
very  freely,  even  on  introduction  of  the 
finger  for  the  purpose  of  examination. 

Treatment. — A  cure  can  only  be  obtained 
by  extirpation  of  the  growths.  The  operation 
must  be  performed  without  delay.  Evulsion 
of  the  growths  is  best  effected  by  cutting 
forceps ;  in  other  instances  they  may  be 
3craped  away  with  specially  devised  ring- 
shaped  knives.  The  general  health  requires 
attention. 

William  Mac  Neill  Whistler. 

NOSOPHYTA  (u6<ros,  a  disease;  and 
</>vrdc,  a  plant). — A  term  employed  by  Gruby 
to  designate  a  group  of  cutaneous  affections, 
in  which  a  fungus-formation  constitutes  an 
essential  part  of  the  disease.  See  Tinea 
Tonsurans  ;  Tinea  Versicolob  ;  and  Favus. 

NOSTALGIA  (voaTos,  return;  and 
a\yos,  sadness).— Synon.  :  Fr.  Nostalgic; 
Got.  Hevmweh. — A  form  of  melancholia, 
sometimes  occurring  in  persons  who  have 
left  their  homes.  The  symptom  from  which 
it  derives  its  name  is  an  intense  desire  to 
return  home;  and  this  is  accompanied  by 
great  mental  and  physical  depression,  which 
may  end  fatally.    Bee  Melancholia. 


NUCLEUS. — See  Cell. 

NUMMULATED  SPUTUM  (num. 
mus,  a  coin). — A  form  of  sputum  which,  when 
spreading  out  on  a  surface  or  floating  in  water, 
resembles  a  coin  in  shape.  See  Expectora- 
tion ;  and  Sputum,  Examination  of. 

NURSES,  Training  of.— Training  is 
to  teach  not  only  what  is  to  be  done,  but 
how  to  do  it.  The  physician  or  surgeon 
orders  what  is  to  be  done.  Training  has  to 
teach  the  nurse  how  to  do  it  to  his  order ; 
and  to  teach,  not  only  how  to  do  it,  but  why 
such  and  such  a  thing  is  done,  and  not  such 
and  such  another;  as  also  to  teach  symptoms, 
and  what  symptoms  indicate  what  of  disease 
or  change,  and  the  '  reason  why '  of  such 
symptoms. 

Nearly  all  physicians'  orders  are  condi- 
tional. Telling  the  nurse  what  to  do  is  not 
enough  and  cannot  be  enough  to  perfect 
her  —  whatever  her  surroundings.  The 
trained  power  of  attending  to  one's  own 
impressions  made  by  one's  own  senses,  so 
that  these  should  tell  the  nurse  how  the 
patient  is,  is  the  sine  qua  non  of  being  a 
nurse  at  all.  The  nurse's  eye  and  ear  must 
be  trained — smell  and  touch  are  her  two 
right  hands — and  her  taste  is  sometimes  as 
necessary  to  the  nurse  as  her  head.  Obser- 
vation may  always  be  improved  by  training — 
will  indeed  seldom  be  found  without  training; 
for  otherwise  the  nurse  does  not  know  what 
to  look  for.  Merely  looking  at  the  sick  is 
not  observing.  To  look  is  not  always  to  see. 
It  needs  a  high  degree  of  training  to  look,  so 
that  looking  shall  tell  the  nurse  aright,  so 
that  she  may  tell  the  medical  officer  aright 
what  has  happened  in  his  absence — a  higher 
degree  in  medical  than  in  surgical  cases, 
because  the  wound  may  tell  its  own  tale  in 
some  respects ;  but  highest  of  all,  of  course, 
in  children's  cases,  because  the  child  cannot 
tell  its  own  tale  ;  it  cannot  always  answer 
questions.  A  conscientious  nurse  is  not 
necessarily  an  observing  nurse;  and  life  or 
death  may  lie  with  the  good  observer.  With- 
out a  trained  power  of  observation,  no  nurse 
can  be  of  any  use  in  reporting  to  the  medical 
attendant.  The  best  one  can  hope  for  is 
that  he  will  be  clever  enough  not  to  mind 
her,  as  is  so  often  the  case.  Without  a 
trained  power  of  observation,  neither  can 
the  nurse  obey  intelligently  his  directions. 
It  is  most  important  to  observe  the  symptoms 
of  illneBB ;  it  is,  if  possible,  more  important 
still  to  observe  the  symptoms  of  nursing  ;  of 
what  is  the  fault  not  of  the  illness,  but  of  the 
nursing.  Observation  tells  how  the  patient 
is  ;  reflection  tells  what  is  to  be  done ;  train- 
ing tells  how  it  is  to  be  done.  Training  and 
experience  are,  of  course,  necessary  to  teach 
us,  too,  hotv  to  observe,  what  to  observe ; 
how  to  think,  what  to  think.  Observation 
tells  us  the  fact ;  reflection  the  meaning  of 
the  fact.    Eeflection  needs  training  as  much 
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as  observation.  Otherwise  the  untrained 
nurse,  like  other  people  called  quacks,  easily 
falls  into  the  confusion  of  '  on  account  of,' 
because  '  after  ' — the  blunder  of  the  '  three 
crows.'  The  nurse  is  told  by  the  medical 
attendant,  '  If  such  or  such  a  change  occur, 
or  if  such  or  such  symptoms  appear,  you  are 
to  do  so  and  so,  or  to  vary  my  treatment 
in  such  or  such  a  manner.'  In  no  case  is 
the  physician  or  surgeon  always  there.  The 
woman  must  have  trained  powers  of  obser- 
vation and  reflection,  or  she  cannot  obey. 
The  patient's  life  is  lost  by  her  blunder,  or 
'  sequelae  '  of  incurable  infirmity  make  after- 
life a  long  disease  ;  and  people  say,  '  The 
doctor  is  to  blame  ; '  or,  worse  still,  they  talk 
of  it  as  if  God  were  to  blame — as  if  it  were 
God's  will.  God's  will  is  not  that  we  should 
leave  our  nurses,  in  whose  hands  we  must 
leave  issues  of  life  or  death,  without  training 
to  fulfil  the  responsibilities  of  such  momentous 
issues. 

To  obey  is  to  understand  orders,  and  to 
understand  orders  really  is  to  obey.  A  nurse 
does  not  know  how  to  do  what  she  is  told 
without  such  'training'  as  enables  her  to 
understand  what  she  is  told ;  or  without  such 
moral  and  disciplinary  '  training '  as  enables 
her  to  give  her  whole  self  to  obey.  A  woman 
cannot  be  a  good  and  intelligent  nurse  without 
being  a  good  and  intelligent  woman.  There- 
fore, what  'training'  signifies  in  the  wide 
sense,  what  makes  a  good  training-school, 
what  moral  and  disciplinary  _ '  training  ' 
means,  and  how  it  is  to  be  attained,  are  to 
be  clearly  understood. 

The  essentials  for  a  training-school  (or, 
indeed,  for  a  nurse-estabhshment  of  any  kind) 
may  be  shortly  given  thus  : — 

(a)  That  nurses  should  betechnically  trained 
in  hospitals  organised  for  the  purpose. 

(&)  That  they  should  live  in  '  homes  '  fit  to 
form  their  moral  lives  and  discipline,  to  which 
may  be  added  : — 

I.  What  makes  a  good  Training -school 
for  Nwrses  ? 

(1)  At  least  a  year's  practical  and  technical 
training  in  hospital  wards,  under  trained 
head-nurses  (so-called  '  sisters '  of  London 
hospitals),  who  themselves  have  been  trained 
to  train.  A  second  year  if  possible  as  ward- 
nurse  (day  and  night),  with  the  benefit  of 
further  theoretical  instruction. 

For  a  district  nurse,  at  least  an  additional 
three  months'  training  in  nursing  by  the 
poor  bedside,  under  a  trained  and  training 
district  superintendent,  is  essential. 

The  training  of  probationers  should  be  as 
much  a  part  of  the  duty  of  the  head-nurse 
('sister')  as  directing  the  under-nurses  or 
seeing  to  the  patients.  , 

To  tell  the  training,  you  require  weekly 
records,  under  printed  heads  corresponding 
with  the  'List  of  Duties,'  kept  by  the  head- 
nurses,  of  the  progress  of  each  probationer 
(pupil)  in  her  ward-work,  and  in  the  moral 


qualities  necessary  in  her  ward-work;  a 
monthly  record  by  the  matron  of  the  results 
of  the  weekly  records ;  and  a  quarterly  state- 
ment by  her  as  to  how  each  head-nurse  has 
performed  her  duty  to  each  probationer. 
The  whole  to  be  examined  periodically  by 
the  governing  body. 

(2)  Clinical  lectures  from  the  hospital  pro- 
fessors ;  lectures  on  subjects  connected  with 
nurses'  special  duties,  such  as  elementary 
instruction  in  chemistry,  with  reference  to 
air,  water,  food,  &c. ;  physiology,  with  refer- 
ence to  a  knowledge  of  the  leading  functions 
of  the  body;  and  general  instruction  on 
medical  and  surgical  topics ;  examinations, 
written  and  oral,  at  least  four  of  each  in  the 
year,  all  adapted  to  nurses ;  as  also  lectures 
and  demonstrations  with  anatomical,  chemi- 
cal, and  other  illustrations,  adapted  especially 
to  nurses — all  in  the  presence  and  under  the 
care  of  the  matron  (Lady  Superintendent) 
and  mistress  of  probationers  (Class-mistress 
and  '  Home  '-sister) ;  together  with  instruc- 
tion from  a  medical  instructor,  one  of  the 
hospital  professors  and  hospital  medical  staff, 
specially  selected  to  teach  the  nurses. 

A  good  nurses'  library  of  professional 
books,  not  for  the  probationers  to  skip  and 
dip  in  at  random,  but  to  be  made  careful  use 
of,  under  the  medical  instructor  and  class- 
mistress. 

(3)  Classes  for  a  competent  mistress  to 
drill  the  professorial  teaching  into  the  proba- 
tioners' minds  ;  the  mistress  of  probationers 
to  be  above  all  a  '  home '-sister,  capable  of 
making  the  '  home '  a  real  home,  and  of 
training  and  disciplining  the  probationers 
there  in  all  good — in  moral  qualities,  customs 
and  habits,  and  manners,  without  which  no 
woman  can  be  a  nurse,  and  in  their  duty  and 
feeling  to  God  as  well  as  to  their  neighbour. 

(4)  The  authority  and  discipline  over  all 
the  women  of  a  trained  lady-superintendent, 
who  is  also  matron  of  the  hospital,  and  who 
is  herself  the  best  nurse  in  the  hospital,  the 
example  and  leader  of  her  nurses  in  all  that 
she  wishes  her  nurses  to  be,  in  all  that  train- 
ing is  to  make  her  nurses. 

(5)  An  organisation  not  only  to  give  this 
training  systematically,  and  to  test  it  by 
current  tests  and  examinations,  but  also  to 
give  the  probationers,  by  proper  help  m  the 
wards,  time  to  do  their  work  as  pupds  as 
well  as  assistant-nurses,  and  above  all  to 
make  it  a  real  moral  as  well  as  nursing  pro- 
bation—for nursing  is  a  probation  as  well  as 
a  mission.  . 

(6)  Accommodation  for  sleeping,  classes, 
and  meals ;  arrangements  for  time  and  teach- 
ing and  work  ;  surroundings  of  a  moral  and 
religious,  and  hard-working  and  sober,  yet 
cheerful  tone  and  atmosphere,  such  as  to 
make  the  training-school  and  hospital  a 
'  home  '  which  no  good  young  woman  of  any 
class  need  fear  by  entering  to  lose  anything 
of  health  of  body  or  mind  ;  with  moral  and 
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spiritual  helps,  and  an  elevating  and  motherly 
influence  over  all,  such  as  to  make  the  whole 
a  place  which  will  train  really  good  women, 
who  can  withstand  temptation  and  do  real 
work,  and  neither  be  'romantic'  nor  'menial.' 
For,  make  a  hospital  as  good  as  you  will, 
hospital-nurses  require  more  such  helps,  and 
get  less,  than  women  either  in  their  own 
homes  or  in  domestic  service. 

Every  hospital  should  have  and  be  such  a 
school  for  training  nurses  for  itself  and  other 
institutions,  mcluding  district  and  private 
nurses,  who  must  be  trained  in  hospitals,  and 
therefore  cannot  have  a  training-school  of 
their  own.  Professors  and  medical  staff  can- 
not be  always,  or  indeed  ever  at  hospital 
bedsides,  showing  nurses  what  to  do.  Let 
them  give  the  pupil-nurses  clinical  and  other 
lectures.  Above  all,  this  is  necessary  for 
those  who  are  to  be  head-nurses,  matrons, 
and  lady-superintendents.  The  success  of 
any  training-school  depends  mainly  upon 
having  trained  nurses  themselves  capable  of 
training  others — (a)  in  ward-nursing;  and 
(b)  in  cases,  so  as  to  be  able  to  understand 
what  physician  and  surgeon  order,  and  do  it. 

LT.  Course  for  all  Probationers. 

(1)  To  do  duty  as  assistant-nurse  and  pro- 
bationer successively  in  one  or  more  wards 
of  each  of  the  hospital  divisions,  one  or  two 
or  three  months  in  each,  male  and  female 
surgical,  male  and  female  medical,  children's, 
obstetric,  ophthalmic,  Magdalen  ;  ending  hex- 
course,  if  possible,  in  the  medical  instructor's 
wards. 

The  course  should,  if  possible,  begin  in  the 
female  medical  wards.  No  two  fresh  proba- 
tioners to  be  in  the  same  ward.  One  nurse  - 
probationer  and  one  lady-probationer  to  be 
together,  where  possible. 

(2)  To  learn  ward-management  by  being 
in  charge  of  wards  during  the  head-nurse's 
dinner-hour,  and  during  nurses'  recreation 
hours;  to  take,  when  sufficiently  advanced  in 
the  year's  training,  day  or  night  staff  duty 
for  staff-nurse3  on  their  holidays ;  to  have  at 
least  one  month's  night  duty— a  fortnight  at 
a  time — in  the  year's  training. 

(3)  To  take,  when  sufficiently  advanced, 
special  duty,  by  day  or  by  night,  upon  special 
cases,  such  as  ovariotomy,  lithotomy,  tracheo- 
tomy, typhoid,  &c.,  in  the  single-bed  wards. 

(4)  To  make  a  set  of  all  the  different  band- 
ages required. 

(6)  To  learn  from  the  head-nurse  to  read 
the  '  cards,'  or  patients'  bed-tickets,  especially 
in  the  medical  wards. 

(6)  To  keep  a  diary  of  her  ward  duties. 

Besides  this  diary,  each  probationer  at 
least  once  a  month  to  draw  up  a  sketch  of 
her  day's  work,  not  merely  as  a  ward- 
assistant  or  assistant-nurse,  hut  as  a  pro- 
bationer in  training,  namely,  what  she  has 
learnt  that  day  from  ward-sister  and  staff- 
nurse,  what  she  has  observed  on  special  cases 
in  the  ward,  <fcc. 


Warning  is  given  out  only  after  the  day's 
work,  that  it  is  such  and  such  probationer's 
day  to  write  it  out. 

(7)  To  take  careful  notes  of  cases.  A  case- 
paper  should  be  regularly  kept  by  every  pro- 
bationer of  cases  selected  by  the  medical  in- 
structor. 

The  case-paper  to  have  printed  headings, 
such  as '  Temperature,'  'Pulse,' '  Respiration,' 
to  be  taken  morning  and  evening  [in  some 
cases  the  physician  will  require  the  '  tem- 
perature '  to  be  taken  as  often  as  every  hour, 
or  even  every  quarter  of  an  hour],  '  Sleep,' 
'  Nourishment,'  '  Urine,'  '  Stools,'  to  be  noted 
every  twenty-four  hours — in  each  case  cha- 
racter as  well  as  quantity ; '  Treatment,'  to  be 
noted  daily,  in  English,  and  not  copied  off 
the  '  cards  ' ;  and  other  such  heads ;  preceded 
by  a  real  medical  history  of  the  case — of  the 
causation  of  the  disease;  for  example,  in 
typhoid  fever  and  other  dirt- diseases,  pro- 
duced by  foul  ah-  and  foul  water.  This  is 
followed  by  remarks  on  the  termination  of 
the  case.  These  case-papers  should  be 
rigorously  overhauled  by  ward-sisters  and 
the  class-mistress,  as  well  as  by  the  medical 
instructor,  who  should  also  at  his  own 
hospital-beds  check  the  case-taking. 

(8)  To  take  careful  notes  of  all  lectures, 
also  overlooked  by  class-mistress  and  medical 
instructor. 

(9)  To  read  and  be  shown  illustrations  of 
the  cases  nursed  in  the  wards  [the  keen  pro- 
fessional interest  felt  by  a  promising  proba- 
tioner in  finding  her  own  cases  in  a  book 
must  be  encouraged]. 

(10)  To  jot  down  afterwards,  but  while 
still  fresh  in  the  memory,  any  remarks  suit- 
able for  her  own  instruction  made  to  the 
students  by  the  hospital  physicians  and 
surgeons  in  going  their  rounds,  and  to  write 
out  her  jottings  in  the  class-room  under  the 
superintendence  of  the  'home '-sister. 

(11)  To  write  out  under  the  superintendence 
of  the  '  home '-sister  what  has  been  learnt 
both  from  ward-sisters  and  medical  instructor 
as  to  what  is  to  be  done  and  how  to  do  it  in 
nursing;  as  to  why  it  is  done,  and  why  some- 
thing else  is  not  done ;  as  to  symptoms  and 
the  '  reason  why '  of  such  symptoms. 

Without  (a)  time  for  these  things,  average 
nurse-probationers  degenerate  into  conceited 
ward-drudges.  Without  (b)  a  system  for  these 
tilings,  they  potter  and  cobble  out  their  year 
about  tho  patients,  and  make  not  much  pro- 
gress in  real  nursing—  that  is,  in  obeying  the 
physicians'  and  surgeons'  orders  intelligently 
and  perfectly. 

III.  Trai/wng  to  Train. — To  enable  nurses 
to  train  nurses,  a  special  training  is  required ; 
and  for  this  a  longer  poriod  than  a  year,  or 
even  two  years,  in  the  hospital  is  necessary. 
To  train  to  train  needs  a  system : — 

(1)  A  systematic  course  of  reading,  laid 
down  by  the  medical  instructor,  who  recom- 
mends the  hooks  for  the  training-school 
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library.  Hours  of  study,  say  two  afternoons 
a  week;  class-mistress  ('home '-sister)  to  lead 
one  at  least  of  these  afternoons. 

(2)  Regular  oral  examinations  by  medical 
instructor  ;  each  training-nurse  must  acquire 
powers  of  expression  to  train  others.  He 
must  cultivate  these  in  answering  him.  Some 
system  of  mutual  examination. 

(3)  At  least  four  written  examinations  in 
the  year  on  written  questions,  by  the  medical 
instructor.  Essays  to  be  written  on  given 
subjects  in  nursing. 

(4)  Pre-eminently  careful  notes  of  lectures, 
in  order  to  enable  nurses  in  future  to  drill 
others  in  understanding  the  professional  lec- 
tures, as  they  have  themselves  been  drilled. 

(5)  Pre-eminently  careful  notes  of  cases — 
the  touchstone  for  the  future  trainer.  If  she 
cannot  observe  and  understand  her  own  cases, 
how  can  she  teach  others  to  observe  and 
understand  them?  If  she  never  learn  the 
reason  of  what  is  done,  how  can  she  train 
others  to  learn  it  ?  '  Reading  up '  her  own 
cases. 

(6)  A  current  constant  course  of  careful 
learning  from  head-nurses  and  medical  in- 
structor and  physicians  or  surgeons  in  wards 
where  she  is  probationer,  to  know  not  only 
what  symptoms  are  there,  and  what  symp- 
toms are  to  be  expected  in  such  and  such  an 
event,  but  also  the  meaning  of  such  symp- 
toms—the '  reason  why.'  To  know  not  only 
when  a  wound  or  surgical  injury  or  operation 
'  looks  well '  and  when  it '  looks  ill,'  but  why 
it  looks  well  or  ill ;  and  to  be  able  to  tell 
others  why.  To  know  not  only  what  is  to 
be  done,  and  how  it  is  to  be  done,  but  why 
that  is  done,  and  not  something  else. 

(7)  At  least  twice  in  the  year's  training, 
but  not  at  the  beginning,  to  have  a  week  or 
more  of  going  the  night-rounds  with  the 
night-superintendent  of  nurses,  which  is 
equally  good  for  night-superintendent  and 
for  probationer.  The  future  ward  '  sister  '  or 
matron  should  have  had  at  least  three  months 
as  night  staff-nurse  under  an  experienced 
night-nurse,  to  teach  her  what  the  responsi- 
bilities of  a  hospital-ward  night-nurse  are. 

(8)  To  spend  at  least  a  week,  but  not  at  the 
beginning  of  her  year,  in  the  linenry. 

(9)  The  future  superintendent,  who  is  to 
have  a  training  school,  should  have  at  least  a 
fortnight  in  the  year,  about  six  or  nine  months 
on  in  her  training,  in  the  'home '  if  possible, 
taking  or  assisting  at  classes,  and  doing  all 
but  the  'home '-sister's  secretarial  work. 

(10)  Taking  temporary  duty  of  ward-sisters 
on  their  holidays,  and— the  best— of  'home  '- 
sister  on  her  holiday.  Of  course  no  fresh 
probationer,  however  gifted,  would  be  put  on 
such  duty.  .  .  , 

(11)  Being  relieved  of  the  more  menial 
ward- work,  such  as  cleaning  lavatory  basins, 
w.c.  pans,  &c,  when  she  can  do  it  so  perfectly 
of  herself  without  being  told,  that  she  can 
teach  others  to  do  it.    This  will  scarcely  be, 


for  all  kinds  of  this  ward-work,  before  she  is- 
a  six  months'  old  probationer. 

(12)  A  second  or  third  year's  training  for 
the  higher  posts.  A  future  matron  or  lady- 
superintendent  to  have  had  experience  as 
ward-sister,  and  to  have  had  at  least  one  year 
as  assistant-superintendent  and  as  night- 
superintendent,  in  some  hospital  under  a 
trained  lady-superintendent. 

(13)  The  matron  must  give  future  matrons 
or  superintendents  insight  into  their  duties. 
There  must  be  an  examination  and  questions- 
given  on  superintendents'  work. 

IV.  Current  Tests,  Current  Becords  of 
Progress  and  Exarnvnations. 

(a)  The  candidate  should  fill  up  a  form 
of  application,  answering  printed  questions. 
Regulations  of  training  printed  on  the  back. 

(6)  Should  enter  on  a  month's  trial.  She 
receives  the  time-table  and  the  list  of  duties. 

If  the  candidate  is  accepted  after  the  month 
as  probationer — 

(c)  Each  ward  head-nurse  or  sister  keeps 
a  record  of  each  probationer,  under  printed 
heads  corresponding  with  the  list  of  duties. 
She  fills  up  the  columns  with  suitable  marks 
once  a  week.  The  matron,  after  examining 
the  ward-sister's  reports  with  ward-sister  and 
'home '-sister  present,  and  questioning  each 
ward-sister  on  each  probationer,  records  her 
own  opinion  on  the  sister's  reports.  The 
medical  instructor  should,  at  appointed  times, 
examine  each  probationer  separately,  upon  the 
duties  which  the  ward-sister  has  '  recorded ' 
her  as  defective  in,  in  the  presence  of  ward- 
sister,  'home '-sister,  and  matron;  and  also 
should  examine  each  ward-sister  separately 
upon  her  records  of  each  probationer  in 
the  matron's  presence,  but  not  in  the  pro- 
bationer's. 

The  'home '-sister  also  furnishes  a  record 
of  each  probationer's  conduct  at  the  classes 
and  in  the  home. 

(d)  A  register  with  two  pages  for  each 
probationer  should  be  kept  monthly  by  the 
matron  assisted  by  the  'home '-sister.  It 
corresponds  with  the  ward-sister's  book,  and 
has  monthly  entries  for  the  whole  year  of 
training.  The  accounts  in  these  books  must 
tally  at  the  end  of  the  year,  or  somebody  has 
been  wanting  in  moral  courage. 

This  register  should  be  supplemented  by  a 
further  (private)  register  of  the  career  and 
character  of  each  probationer  who  has  com- 
pleted her  first  year,  until  she  leaves  the  hos- 
pital, and  so  long  afterwards  as  she  keeps  in 
communication  with  the  authorities,  and  this 
she  should  be  encouraged  to  do. 

(e)  While  the  ward-sisters  keep  a  weekly 
and  the  matron  a  monthly  record  of  the  pro- 
gress of  each  probationer,  she  is  required  to 
keep  a  diary  of  her  ward-work,  to  keep  '  case- 
papers  '  with  the  daily  changes  in  case  and 
treatment,  and  to  keep  notes  of  lectures  ;  and 
the  careful  examination  of  these  affords  im- 
portant items  in  the  records  of  results  oi 
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training,  and  of  the  capabilities  of  each  pro- 
bationer. The  medical  instructor  enters  his 
verdict  on  professional  points  in  the  monthly 
register. 

(/)  The  medical  instructor,  and  each  hos- 
pital professor  who  gives  lectures  to  the  pro- 
bationers, examines  them  orally  in  the  pre- 
sence of  matron  and  '  home  '-sister.  He  ex- 
amines their  notes  of  the  lectures  and  awards 
marks.  It  is  communicated  to  each  proba- 
tioner how  she  stands  as  to  marks. 

(g)  Written  questions  are  given  by  the 
medical  instructor  at  least  four  times  a  year, 
to  be  answered  in  writing,  at  least  by  the 
probationers  who  are  training  to  train  others. 
Marks  are  awarded,  and  the  number  of 
marks  received  communicated  to  each  pro- 
bationer. Possibly  prizes  may  be  given  for 
proficiency. 

These  are  some  of  the  current  tests  of  the 
results  or  non-results  of  training,  of  progress 
or  no  progress.  Without  some  regular  sys- 
tem of  this  kind,  there  can  be  no  real  organi- 
sation for  training.  The  heads  of  the  train- 
ing school  must '  take  stock '  and  know  where 
each  probationer  really  stands,  and  what  the 
training  is  really  doing,  and  must  let  each 
probationer  know  where  she  stands.  The 
matron  must  be  one  whose  desire  is  that  the 
probationers  shall  learn :  a  rarer  thing  than 
is  usually  supposed.  But  besides  this  there 
is  a  constant,  motherly,  intangible  supervi- 
sion and  observation  to  be  exercised,  for  there 
are  qualities  which  no  written  tests  can  touch 
and  no  examinations  can  reach.  The  proba- 
tioners must  really  be  the  matron's  children ; 
the  '  home  '-sister  must  really  be  their  elder 
sister. 

A  training  school  without  a  mother  is  worse 
than  children  without  parents.  And  in  disci- 
plinary matters  none  but  a  woman  can  under- 
stand a  woman. 

V.  Staff  of  Training  School. 

(1)  The  superintendent  of  the  training  school 
is  the  matron  of  the  hospital,  and  head  of  all 
the  women  in  the  hospital.  She  is  present 
when  possible  at  the  probationers'  lectures 
and  demonstrations  and  oral  examinations. 
She  is  responsible  for  the  selection  and  dis- 
missal of  the  probationers,  and  for  the  due 
conduct  by  those  in  charge  under  her  (home- 
sister,  ward-sisters)  of  their  training.  She 
holds  frequent  informal  meetings  of  the 
female  heads  of  the  hospital  and  '  home '  for 
the  purpose  of  exchanging  notes  and  know- 
ledge regarding  probationers  and  nurses. 

(2)  The  trained  '  home' -sister  (class-mis- 
tress; mistress  of  probationers)  resides  in 
the  '  home ' ;  is  in  charge  of  the  '  home '  and 
its  servants  and  of  the  probationers.  She 
gives  two  classes  a  week  at  least  to  the 
senior  nurse -probationers  and  two  to  the 
juniors,  drilling  them  in  the  medical  in- 
structor's lectures,  kc.  &c.  She  superintends 
two  afternoons  at  least  in  the  week  the  study 
hours  of  the  probationers  training  to  train 


others — that  is,  all  who  are  to  be  in  future  in 
charge  of  nurses,  whether  as  ward-sisters, 
matrons,  or  superintendents — and  gives  direct 
instruction  on  one  at  least  of  these  after- 
noons. She  gives  singing  and  Bible  classes. 
She  attends  all  clinical  and  other  lectures, 
demonstrations,  and  examinations.  She  re- 
ports monthly  to  the  matron,  and  through 
her  from  time  to  time  communicates  with  the 
ward-sisters  on  the  merits  and  defects  in  the 
probationers'  work  and  characteristics,  and 
as  to  what  action  to  take  respecting  them. 

Above  all,  the  '  home  '-sister  must  be  the 
mother  of  the  probationers,  really  caring  for 
each  for  her  own  sake,  carrying  each  on  her 
heart  before  God.  She  must  know  how  to- 
make  it  a  real '  home,'  with  constant  supply 
of  all  wants  and  constant  sympathy,  which 
must  be  taught  by  example  and  by  precept. 
It  must  be  a  moral  and  spiritual  home,  as 
well  as  one  for  the  body  and  for  technical 
and  theoretical  instruction. 

(3)  Ward-sisters  (head-nurses,  training- 
nurses).  The  ward-sister  must  train  the  pro- 
bationers in  all  the  duties  of  a  nurse.  See 
Nursing  thk  Sick. 

The  ward-sister  (and  equally  the  home- 
sister)  must  not  want  moral  courage  to  let 
the  probationers  know  any  unfavourable  re- 
port she  has  made  of  them  in  the  Sisters' 
Records.  Not  to  do  so  would  be  unfair  to 
the  probationers. 

The  ward-sister,  or — instructed  by  her — 
the  staff-nurse,  is  to  show  every  new  proba- 
tioner how  to  do  her  work ;  not  only  what 
things  are  to  be  done,  but  how  she  is  to 
guard  against  the  way  they  are  not  to  be 
done,  as  well  as  against  what  is  not  to  be 
done.  She  is  to  instruct  the  nurses  how  to 
instruct  probationers.  As  it  is  impossible  for 
a  '  sister '  with  a  sister's  duty  in  a  '  heavy ' 
ward  always  to  have  time  to  show  all  need- 
ful things  herself  to  the  probationer,  the 
sister  must  from  time  to  time  question  her 
to  see  if  she  has  been  shown  her  duties,  and 
how  she  does  them,  remembering  that  it  is 
of  use  to  the  probationers  to  put  these  things 
into  words;  and  for  this  purpose  each  pro- 
bationer is  to  be  occasionally  taken  by  the- 
sister  on  her  ward  rounds,  and  examined  as 
to  what  she  has  done  in  each  case  under  her 
charge — whether  she  has  learnt  to  do  it 
rightly  and  knows  '  the  reason  why.' 

The  ward-sister  must  also  train  the  proba- 
tioners in  alacrity  of  intelligent  obedience  to- 
her  medical  authorities,  which  must  be  the 
probationer's  lesRon  of  what  obedience  ought 
to  bo.  She  must  regard  the  probationers 
less  as  hospital  servants,  than  as  pupils  to 
ho  trained  for  hospital '  sisters '  and  nurses. 
The  training-nurse  must  bo  a  bridge  for  the 
pupil-nurses.  'He  who  will  be  a  chief,  let 
him  be  a  bridge.'  She  must  not  make  them 
too  littlo  of  pupils,  too  much  of  assistant- 
nurses— or,  rather,  they  cannot  be  too  much 
of  assistant-nurses,  but  being  too  little  of 
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pupils  makes  them  too  little  of  real  as- 
sistants, and  (for  all  their  future)  of  real 
nurses.  The  training -nurse  must  interest 
the  pupil-nurse  in  her  cases.  The  pupil  can- 
not have  a  nurse's  interest  in  them  without 
knowing  what  they  are — she  must  feel  for 
their  suffering.  Cases  she  is  interested  in  she 
nurses  with  twice  the  efficiency. 

The  key  to  the  whole  situation  is  the  ward- 
sister,  through  whom  the  trained  matron 
influences  nurses,  probationers,  ward-maids, 
and  patients  throughout  the  hospital. 

When  probationers  are  put  on  night  duty, 
the  night-superintendent  is  responsible  for 
their  training.  Night  duty  is  better  taken 
after  the  first  year's  course. 

(4)  Medical  Instructor. —The  medical  in- 
structor, one  of  the  hospital  staff  who  will 
undertake  the  duties,  gives  a  course  of  lec- 
tures on  medical  and  surgical  topics  speci- 
ally connected  with  nursing  duties ;  demon- 
strations with  anatomical  and  other  illustra- 
tions, specially  adapted  to  nurses ;  lessons  on 
the  elementary  knowledge   of  physiology, 
anatomy,  the  situation  of  the  principal  ar- 
teries, &c. ;  lessons  on  bandaging ;  lessons  in 
hygiene,  both  of  wards  and  patients,  and  in 
diet ;  lessons  on  the  causation  of  disease ;  on 
what  is  to  be  done  in  emergencies  ;  on  how  to 
make  beds  for  various  operations  and  diseases, 
&c.  &c.  He  is  to  lay  down  a  systematic  course 
of  reading  for  the  probationers  who  are  to  train 
others;  to  examine  them  by  written  ques- 
tions at  least  four  times  in  the  year ;  to  give 
them  subjects  for  essays,  and  to  examine 
these ;  to  award  marks.    He  is  to  examine 
all  the  probationers  orally ;  to  examine  their 
notes  of  lectures,  to  award  marks;  to  ex- 
amine then  case-papers.  He  is  to  give  clini- 
cal lectures  at  his  own  '  beds '  (it  would  be 
desirable  if  each  probationer  could  end  her 
course  of  wards  in  the  medical  instructor's 
wards),  and  to  examine  '  case-papers  '  taken 
of  his  own  cases ;  to  teach  symptoms,  and 
what  symptoms  indicate,  and  why  such  or 
such  a  treatment ;  and  what  shows  a  case  to 
be  '  doing  well '  and  what  '  ill ' ;  and  to  teach 
the  probationers  so  that  they  can  teach  other 
probationers  in  their  turn.  He  will  encourage 
in  every  way  the  professional  interest  of  the 
nurse  in  the  cases  she  is  nursing;  he  will 
point  out  these  cases  in  medical  and  surgical 
books.    At  appointed  times  he  will  examine 
each  probationer  separately  with  a  view  to 
.  ascertain  the  duties  she  is  defective  in ;  and 
each  ward-sister  separately  upon  her  re- 
corded experience  of  each  probationer.  He 
will  fill  up  the  register  at  the  end  ot  each 
probationer's  year  of  training,  with  his 
verdict  on  her  capacities,  and  on  the  pro- 
fessional   results  of    her   teaming.  Ihe 
medical  instructor  should  be  one  of  mature 
age  and  experience;   should  be  really -  a 
father  to  the  pupil-nurses,  and  one  whom  the 
matron  can  freely  consult  with.    It  the  hos- 
pital have  a  permanent  resident  medical 


officer  fit  for  the  purpose,  he  should  be  the 
instructor. 

(5)  Esprit  de  corps  should  be  encouraged. 
It  is  a  great  help  to  think,  '  If  I  do  this  I 
shall  be  a  disgrace  to  my  teaining-school  (or 
hospital).  If  I  do  that  I  shall  be  an  honour 
to  it.'  Let  nurses  be  proud  of  their  alma 
mater.  Let  them  think  their  own  training- 
school  and  their  own  doctors  the  first  in  the 
world.  Let  there  be  a  friendly  rivalry  with 
other  hospitals,  and  never  try  to  fuse  all 
nurses  into  one  mass — one  indistinguishable 
mass — of  all  training-schools  or  hospitals. 

If,  however,  there  has  been  little  or  no 
discipline  in  the  training-school,  then  the 
esprit  de  corps  will  tend  to  harm  and  not  to 
good. 

Training,  General  Consideration  of. 

A  year's  training  is  simply  teaching  the  nurse 
her  A  B  C — teaching  her  how  to  go  on  learn- 
ing for  herself,  learning  to  understand  her 
doctor's  orders  and  to  read  her  own  experi- 
ence, for  mere  experience  may  only  teach 
the  post  hoc,  ergo  propter  hoc.  A  nurse 
without  training  is  like  a  man  who  has  never 
learnt  his  alphabet,  who  has  learnt  experi- 
ence only  from  his  own  blunders.  Blunders 
in  executing  physician's  or  surgeon's  orders 
upon  the  living  body  are  hazardous  things, 
and  may  kill  the  patient.  Training  is  to  en- 
able the  nurse  to  see  what  she  sees — facts, 
and  to  do  what  she  is  told ;  to  obey  orders, 
not  only  by  rule  of  thumb,  but  by  having  a 
rule  of  thought  or  observation  to  guide  her. 
Otherwise  she  finds  out  her  own  mistakes  by 
experience  acquired  out  of  death,  rather  than 
life,  or  does  not  find  them  out  at  all. 

Medicine,  surgery,  pathology,  and,  above 
all,  hygiene,  have  made  immense  strides, 
partly  in  consequence  of  improved  tools,  im- 
proved instruments  of  observation.  Nursing, 
their  agent,  has  to  be  trained  up  to  them. 
A  good  nurse  of  twenty  years  ago  had  not 
to  do  the  twentieth  part  of  what  she  is  re- 
quired by  her  physician  or  surgeon  to  do 
now;  and  so  after  the  year's  training  she 
must  be  still  training  under  instruction  ui 
her  first  and  even  second  year's  hospital 
service.  Indeed,  every  five  or  ten  years  a 
nurse  after  leaving  the  hospital  really  re- 
quires a  second  training  nowadays.  Nurs- 
ing needs  its  instruments  nearly  as  much 
as  surgery,  and  yet  more  than  medicine. 
The  physician  prescribes  for  supplying  the 
vital  force— but  the  nurse  supplies  it.  Train- 
ing is  to  teach  the  nurse  how  God  makes 
health  and  how  He  makes  disease.  Train- 
ing is  to  teach  a  nurse  to  know  her  busi- 
ness, that  is,  to  observe  exactly,  to  under- 
stand, to  know  exactly,  to  do,  to  tell  exactly, 
in  such  stupendous  issues  as  life  and  death, 
health  and  disease.  Training  is  to  enable 
the  nurse  to  act  for  the  best  in  carrying  out 
her  orders,  not  as  a  machine  but  as  a  nurse ; 
not  like  Cornelius  Agrippa's  broomstick 
which  went  on  carrying  water,  but  like  an 
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intelligent  and  responsible  being.  Training 
has  to  make  her,  not  servile,  but  loyal  to 
medical  orders  and  authorities.  True  loyalty 
to  orders  cannot  be  without  the  independent 
sense  or  energy  of  responsibility,  which  alone 
secures  real  trustworthiness.  Training  makes 
the  difference  in  a  nurse  that  is  made  in  a 
student  by  making  him  prepare  specimens 
for  hhnself  instead  of  merely  looking  at  pre- 
pared specimens.  Training  is  to  teach  the 
nurse  how  to  handle  the  agencies  within  our 
control  which  restore  health  and  life,  in 
strict  obedience  to  the  physician's  or  surgeon's 
power  and  knowledge — how  to  keep  the 
health-mechamsm  prescribed  to  her  in  gear. 
Training  must  show  her  how  the  effects  on 
life  of  nursing  may  be  calculated  with  nice 
precision — such  care  or  carelessness,  such  a 
sick-rate,  such  a  duration  of  case,  such  a 
death-rate. 

And  discipline  is  the  essence  of  training. 
People  connect  discipline  with  the  idea  of 
thrill,  standing  at  attention — some  with  fla- 
gellating themselves,  some  with  flagellating 
boys.  A  lady  who  has,  perhaps,  more  expe- 
rience in  training  than  anyone  else,  says : 
'It  is  education,  instruction,  training — all 
that  in  fact  goes  to  the  full  development  of 
our  faculties,  moral,  physical,  and  spiritual, 
not  only  for  this  life,  but  looking  on  this  life 
as  the  training-ground  for  the  future  and 
higher  life.  Then  discipline  embraces  order, 
method,  and,  as  we  gain  some  knowledge  of 
the  laws  of  nature  ("God's  laws"),  we  not 
only  see  order,  method,  a  place  for  everything, 
each  its  own  work,  but  we  find  no  waste  of 
material  or  force  or  space  ;  we  find,  too,  no 
hurry ;  and  we  learn  to  have  patience  with 
our  circumstances  and  ourselves ;  and  so,  as 
we  go  on  learning,  we  become  more  disciplined, 
more  content  to  work  where  we  are  placed, 
more  anxious  to  fill  our  appointed  work  than 
to  see  the  result  thereof;  and  so  God,  no 
doubt,  gives  us  the  required  patience  and 
steadfastness  to  continue  in  our  "  blessed 
drudgery,"  which  is  the  discipline  He  sees 
best  for  most  of  us.' 

Florence  Nightingale. 

NURSING  THE  SICK. —  Nursing 
proper,  that  is,  nursing  the  sick  and  injured, 
will  be  here  treated  of,  and  not  Preventive 
or  Sanitary  Nursing,  or  nursing  healthy 
children. 

Nursing  is  performed  usually  by  women, 
under  scientific  heads — physicians  and  sur- 
geons. Nursing  is  putting  us  in  the  best 
possible  conditions  for  Nature  to  restore  or 
to  preserve  health— to  prevent  or  to  cure 
disease  or  injury.  The  physician  or  surgeon 
prescribes  these  conditions— the  nurse  carries 
them  out.  Health  is  not  only  to  be  well, 
but  to  be  able  to  use  well  every  power  we 
nave  to  use.  Sickness  or  disease  is  Nature's 
of  getting  rid  of  the  effects  of  conditions 
which  have  interfered  with  health.    It  is 


Nature's  attempt  to  cure — we  have  to  help 
her.  Partly,  perhaps  mainly,  upon  nursing 
must  depend  whether  Nature  succeeds  or 
fails  in  her  attempt  to  cure  by  sickness. 
Nursing  is  therefore  to  help  the  patient  to 
five.  Training  is  to  teach  the  nurse  to  help 
the  patient  to  live.  Nursing  is  an  art,  and. 
an  art  requiring  an  organised  practical  and 
scientific  training.  For  nursing  is  the  skilled 
servant  of  medicine,  surgery,  and  hygiene. 

Nursing  may  be  divided  under  four  heads : 
(a)  Hospital  nursing,  (b)  Private  nursing  : 
that  is,  nursing  one  sick  or  injured  person  at 
a  time,  at  home ;  giving  the  whole  time  to 
that  one  patient,  generally  of  the  richer 
classes,  (c)  District  nursing :  that  is,  nurs- 
ing the  sick  or  injured  poor  at  home,  taking 
as  many  cases  as  can  be  well  attended  to  by 
one  nurse.  District  nursing,  or  nursing  the 
sick  poor  at  home,  is  a  branch  of  nursing 
of  the  highest  importance,  and  requires  the 
highest  qualifications,  because  the  district 
nurse  has  not,  like  the  hospital  nurse,  a 
medical  and  surgical  staff  always  at  her  call, 
and  never  hospital  appliances  to  her  hand. 
(d)  Midwifery  nursing,  including  the  nursing 
of  the  healthy  mother  and  infant  after  natural 
childbirth,  the  feeding,  washing,  and  clothing 
of  infants,  and  the  teaching  the  mother  the 
management  of  her  own  infant  and  herself, 
will  not  be  treated  of  here.  It  differs  from 
I  other  nursing  in  this — that  the  lying-in 
woman,  the  patient,  is  not,  or  ought  not  to 
be,  sick,  and  that  the  nursing  consists  in  a 
surgical  operation  and  in  hygienic  precau- 
tions. It  is  one  of  the  branches  of  nursing 
most  important  for  national  health.  And 
there  is  no  organised  system  of  monthly 
nurse-training  available  for  nurses  for  the 
poor.  Midwives  do  not  appear  to  learn  it, 
at  least  as  a  part  of  midwifery.  Their  train- 
ing is  said  to  be  sufficient  for  it,  because  it  is 
not.  [Midwifery  and  general  cases  should 
not  be  attended  by  the  same  nurse.  No 
ordinary  precautions  will  secure  the  lying-in 
case  from  danger  arising  out  of  this  prac- 
tice.] 

Nursing  proper  means,  besides  giving  the 
medicines  and  stimulants  prescribed,  or 
applying  the  surgical  dressings  and  other 
remedies  ordered — (1)  The  prodding,  and 
the  proper  use  of,  fresh  air,  especially  at 
night — that  is,  ventilation,  and  of  warmth  or 
coolness.  (2)  The  securing  the  health  of  the 
sick-room  or  ward,  which  includes  light, 
cleanliness  of  floors  and  walls,  of  bed,  bod- 
ding,  and  utensils.  (8)  Personal  cleanliness 
of  patient  and  of  nurse,  quiet,  variety,  sym- 
pathy, and  cheerfulness.  (4)  The  administer- 
ing and  sometimes  preparation  of  diet  (food 
and  drink).  (5)  The  application  of  remedies. 
In  other  words,  all  that  is  wanted  to  enablo 
Nature  to  set  up  her  restorative  processes, 
to  expel  tho  intruder  disturbing  her  rules  of 
health  and  life.  For  it  is  Nature  that  cures : 
not  the  physician  or  nurse.    (6)  Observation 
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of  the  patient.    We  shall  now  discuss  these 
duties  in  succession. 

1.  Ventilation.  Warmth  and  Cool- 
ness.— (a)  Ventilation  is  the  removal  of  the 
air  poisoned  by  the  breath  and  other  human 
emanations,  and  supplying  its  place  with 
fresh  air. 

The  very  first  canon  of  nursing  is  to  keep 
the  air  inside  as  fresh  as  the  air  outside,  by 
night  as  well  as  by  day,  without  chilling  the 
patient.  The  best  rule  of  ventilation  is  still : 
Poke  the  fire,  open  the  window,  but  at  the 
top,  for  fresh  air  coming  in  at  the  ceiling 
permeates  the  whole  room,  without  causing 
draught,  and  foul  air  escapes.  Air  coming 
in  at  the  floor  or  at  the  level  of  the  patient 
remains  there  and  chills  him,  and  foul  air 
does  not  escape.  Always  air  from  the  out- 
side  air.  Windows  are  made  to  open,  doors 
are  made  to  shut.  If  the  nurse  ventilate  the 
patient's  room  or  ward  through  the  door— 
that  is,  making  the  room  draw  the  foul  air 
from  the  rest  of  the  house  or  building— she 
ventilates  him  with  foul,  not  fresh  air.  But 
ventilation  is  impossible  without  sufficient 
floor  and  cubic  space,  and  unless  the  windows 
open  near  the  ceiling.  Where  other  patients 
want  air,  fever  patients,  for  example,  want 
movement  of  the  air ;  where  other  sick  want 
a  well-aired  room,  without  draughts,  pyeemic 
patients,  for  example,  want  the  freest  possible 
supply  of  air  about  their  beds. 

(b)  Warmth  or  coolness. — This  the  physician 
has  to  prescribe — the  nurse  has  to  see  to  it. 
In  fever,  for  instance,  the  physician  will  re- 
quire her  to  examine  the  patient's  feet  and 
legs,  at  least  every  hour,  to  ascertain  whether 
they  are  chilled,  and  to  keep  the  extremities 
warm,  even  though  his  temperature  be  high, 
whether  in  summer  or  winter. 

In  bronchitis,  in  ovariotomy,  &c,  an  even, 
high,  moist  temperature  may  be  necessary, 
and  a  steaming  kettle  may  be  required  on 
the  fire  night  and  day. 

But  ordinarily  it  is  not  advisable  to  keep 
the  sick-room  always  at  the  same  tempera- 
ture. A  cooler  air  at  night  is  necessary.  But 
whether  cool  or  warm,  the  air  must  be  fresh. 
Sick  children  become  fretful  in  foul  air  at 
night.  And  young  as  well  as  old  night-nurses 
require  training  to  see  that  the  physician's 
orders  are  obeyed  as  to  keeping  the  air  of  the 
ward  fresh  by  night,  and  not  above  or  below 
a  certain  temperature. 

The  head  of  the  sick  should  never  be 
higher  than  the  throat  of  the  chimney,  which 
ensures  the  best  air.  And  the  chimney  should 
never  be  closed  with  a  chimney-board  or 
other  contrivance. 

2.  Health  of  Sick-Boom,  or  Ward.— 
This  might  be  called  'nursing  the  room. 
The  placing  the  sick-bed  in  the  best  position 
to  secure  air  without  draught,  light  without 
glare,  quiet  and  cleanliness— and  this  often 
necessitates  rearrangement  of  the  furniture 
of  the  whole  room— is  one  of  the  essen- 


tial arts  of  nursing.  In  district  nursing  of 
the  poor,  it  must  be  one  of  the  nurse's  first 
duties  to  put  the  room  in  a  state  so  that  the 
patient  can  recover.  So,  too,  must  the  hos- 
pital and  the  hospital- ward  be  built  so  that 
the  patient  shall  not  '  die  of  hospital.'  To 
get  rid  of  the  conditions  which  have  inter- 
fered with  health  is  of  course  the  first  nursing 
step  in  helping  Nature  to  get  rid  of  the  effects 
of  those  conditions. 

(a)  Light. — Second  only  to  air  is  light  as 
an  essential  for  growth,  health,  and  recovery 
from  sickness — not  only  daylight,  but  sun- 
light— and  indeed  fresh  air  must  be  sun- 
warmed,  sun-penetrated  air.  This  should  be 
meant  to  include  colour,  pleasant  and  pretty 
sights  for  the  patient's  eyes  to  rest  on — 
variety  of  objects,  flowers,  pictures.  People 
say  the  effect  is  on  the  mind.  So  it  is ;  but 
the  enlightened  physician  tells  us  it  is  on 
the  body  too.  The  sun  is  a  sculptor  as  well 
as  a  painter.  The  Greeks  were  right  as  to 
their  Apollo. 

(6)  Cleanliness. — Cleanliness  and  fresh  air 
do  not  so  much  give  life  as  they  are  life  itself 
to  the  patient.  Cleanliness — clean  air,  clean 
water,  clean  surroundings,  and  a  fresh  atmo- 
sphere everywhere,  are  the  true  safeguards 
against  '  infection '—  not  segregation  —  or 
rather  segregation  by  ample  floor  and  cubic 
space,  ample  ramparts  of  fresh  atmosphere : 
not  segregation  by  walls  and  divisions.  You 
cannot  lock-in  or  lock-out  the  infectious 
poison;  you  cannot  wall -out  infection.  You 
can  air  it  out,  diffuse  it,  and  clean  it  away. 

'  Infectious  Hospitals '  and '  Wards,'  whether 
necessary  or  not,  are  not  a  part  of  hygiene ; 
and  the  doctrine  of  '  disease  germs,'  in  the 
sense  in  which  it  may  lead  to  considering 
'  infection '  inevitable,  must  not  be  taught  as 
a  principle  of  sanitary  nursing.  That  there 
is  no  such  thing  as  '  inevitable  '  infection,  is 
the  first  axiom  of  nursing. 

Cleanliness  of  floors,  ceilmgs,  walls,  bed, 
bedding,  and  utensils,  and  of  sinks ;  also  of 
lockers,  if  any— but  there  should  be  none. 

Floors  and  walls.— Medical  men  forbid 
scrubbing  in  the  sick-room.  No  sick-room 
floor  ought  ever  to  be  washed,  except  by  the 
doctor's  orders  and  at  the  hour  he  orders. 

The  only  clean  floor  is  a  floor  planed,  satu- 
rated with  '  drying  '  linseed  oil,  well  rubbed- 
in,  stained  (for  appearance'  sake),  not  too 
dark,  so  as  not  to  hide  the  dirt,  and  bees- 
waxed with  turpentine  and  polished,  ine 
floor  to  be  wiped  with  a  damp  cloth  and 
dried  with  a  floor-brush,  or  cleaned  by  a 
brush  with  a  cloth  tied  over  it.  Anything 
offensive  spilt  to  be  washed  off  at  once  with 
soap  and  water.  Hospital-ward  floors  should 
be  scraped  and  polished  every  fortnight  by  a 
frotteur  and  dry-rubbed  by  a  man  every  day. 
The  patients  should  be  provided  with  shppers. 
No  carpet,  of  course,  in  a  sick-room  except  a 
piece  of  washing  drugget  by  the  bedstde.  A 
dirty  carpet  literally  infects  the  room. 
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The  only  clean  wall  is  one  that  is  oil-painted 
or  of  glazed  tiles.  From  this  you  can  wash 
the  animal  matters.  These  are  what  make  a 
room  musty.  The  worst  wall  is  the  papered 
wall.  The  next  worst  is  the  plastered  wall. 
But  the  plaster  can  be  made  safe  by  frequent 
lime-washing  and  occasional  scraping.  The 
paper  requires  frequent  renewing.  A  glazed 
paper  gets  rid  of  a  good  deal  of  the  danger. 
But  the  ordinary  bedroom  paper  is  all  that 
it  ought  not  to  be. 

Fu  rniture — as  little  as  possible  in  the  sick- 
room— should  all  be  of  polished  wood,  metal, 
or  marble,  kept  clean  by  being  wiped  with  a 
cloth  wrung  out  of  hot  water. 

Air  can  be  soiled  just  like  water.  Air  is 
always  soiled  where  walls  and  carpets  are 
saturated  with  animal  exhalations.  Dust 
consists  greatly  of  organic  matter.  There 
should  be  no  ledges  out  of  reach  capable  of 
holding  dust.  An  Arnott's  ventilator  in  the 
chimney  will  keep  an  ordinary  paper  longer 
clean,  showing  the  connexion  of  ventilation 
and  cleanliness.  Inattention  to  these  essen- 
tial matters  all  but  foils  the  best  nurse's  best 
efforts. 

How  to  clean. — Dust  is  the  harbourer  and 
harbinger  of  disease.  Dust  in  hospitals  may 
contain  epithelial  scales  from  the  mouth,  skin- 
epiderm,  pus-cells.  As  there  appears  no  limit 
to  the  reproduction  of  epiderm  or  epithelium, 
so  there  is  no  limit  but  excessive  cleanliness 
to  its  deposit  in  dust  in  a  hospital-ward, 
'  which,'  as  a  great  surgeon  has  said,  '  never 
rests  from  fouling  itself.' 

The  only  way  to  remove  dust  is  to  wipe 
■everything  with  a  damp  cloth.  And  all  fur- 
niture ought  to  be  so  made  that  it  may  be 
wiped  with  a  damp  cloth  without  injury  to 
itself,  and  so  polished  or  glazed  that  it  may 
be  damped  without  injury  to  us.  Flapping, 
by  way  of  dusting,  is  not  cleaning.  To  '  dust,' 
M  now  practised,  merely  means  to  distribute 
dust  more  equally  over  a  room.  To  '  tidy '  a 
room,  or  '  put  the  room  to  rights,'  means  to 
remove  a  thing  from  one  place  which  it  has 
kept  clean  for  itself  on  to  another  and  a 
dirtier  one. 

No  one  atom  of  dust  ever  actually  leaves 
the  room  under  the  present  system  of  '  dust- 
ing.' The  greater  part  of  nursing  consists  in 
keeping  clean.  No  ventilation  can  freshen  a 
sick-room  where  the  most  scrupulous  cleanli- 
ness is  not  kept. 

Bed  and  bedding ;  linen,  dc. — Feverish- 
ness  is  generally  supposed  to  be  a  symptom 
of  fever;  in  nine  cases  out  of  ten  it  is  a 
symptom  of  bedding.  The  patient  has  had 
reintroduced  into  his  system  the  diseased 
emanations  from  himself,  to  eliminate  which 
from  his  system  Nature  had  appointed  the 
disease.  These,  day  after  day  and  week  after 
week,  soak  into  his  unaired  bedding  from 
below  as  well  as  from  within,  if  the  chamber- 
utensils  are  left,  as  is  too  often  the  case,  un- 
emptied  and  without  a  lid  under  the  bed. 


THE  SICK  239 

Erysipelas  and  pyaemia  are  produced  by  an 
uncleansed  state  of  bed  and  bedding.  Black 
flock  is  sometimes  used  for  fracture  pillows. 
This  gets  full  of  dust,  and  may  be  the  cause 
of  erysipelas.  The  feather-bed  is  dangerous 
dirt's  most  favoured  nest.  Feather-beds 
should  be  picked  to  pieces  and  the  tick 
washed  at  least  once  a  year.  One  of  the 
results  of  the  feather-bed  unpicked,  say,  for 
twenty  years,  with  perhaps  several  lyings-in 
taking  place  on  it,  besides  ordinary  use,  may 
be  fatal  pyaemia  to  the  mother  and  sores  to 
the  infant.  The  infant  may  be  kept  during 
the  first  weeks  of  its  life  in  a  suffocating 
heap  of  steaming  dirt.  Babies  are  the  best 
test  of  sanitary  conditions.  Such  foul  air 
dwarfs  their  bodies  and  poisons  their  blood. 
That  patients  are  '  accustomed  to  the  filth 
and  it  does  them  no  harm,'  is  not  only 
thought  but  said  even  in  the  present  year  of 
grace  (or  disgrace)  1893. 

The  most  dangerous  effluvia  we  know  are 
from  the  excreta  of  the  sick ;  these  are  placed, 
at  least  for  a  time,  where  they  must  throw 
their  effluvia  into  the  under-side  of  the  bed, 
and  the  space  under  the  bed  is  never  aired  ; 
it  cannot  be  with  our  arrangements — a  val- 
ance or  counterpane  down  to  the  floor,  or 
perhaps  the  quilt  so  carefully  pinned  over 
that  no  air  can  pass  under  the  mattress. 

An  adult  in  health  exhales  by  the  lungs 
and  skin  in  the  twenty-four  hours  three  pints 
at  least  of  moisture,  loaded  with  matter  ready 
to  putrefy ;  in  sickness  the  quantity  is  often 
greatly  increased — the  quality  is  always  more 
noxious.  This  goes  chiefly  into  the  bedding 
because  it  cannot  go  anywhere  else ;  and  it 
stays  there,  because,  except  perhaps  by  a 
weekly  or  bi-weekly  change  of  sheets,  scarcely 
any  other  airing  is  attempted.  A  nurse  will 
be  careful  to  fidgetiness  about  airing  the 
clean  sheets  from  clean  damp,  the  clean  night- 
gown from  clean  damp,  the  new  mattress 
from  clean  damp ;  but  airing  the  dirty  sheets 
from  dirty  damp,  the  dirty  night-gown  (which 
she  is  going  to  put  on  the  patient  after  wash- 
ing him)  from  dirty  damp,  never  so  much  as 
occurs  to  her.  And  a  mattress  is  supposed 
to  be  aired  by  somebody  else  sleeping  on  it 
and  saturating  it  with  his  own  damp  before 
the  patient  comes  to  exhale  into  it  the 
patient's  damp. 

The  bed  is  always  saturated  with  the  pa- 
tient, and  the  unfortunate  patient  who  lies 
in  it  is  always  being  saturated  with  the 
bed. 

The  ordinary  sick-bed  of  a  private  patient 
is  generally  exactly  what  it  ought  to  be  to 
bring  this  poisoning  process  to  perfection  :  a 
wooden  four-poster  with  curtains,  two  or  even 
three  mattresses,  or  even  a  feather-bed,  piled 
up — perhaps  to  a  height  above  the  throat  of 
the  chimney  or  above  the  lower  chink  of  the 
sash-window,  which  is  all  that  is  ever  opened ; 
the  window  not  opening  or  opened  at  the  top; 
a  valance  fastened  to  the  frame.  Nothing 
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ever  thoroughly  dries  or  airs  such  a  bed  and 
bedding. 

The  best  bed  and  bedding  are :  An  iron 
bedstead  with  rheocline  springs,  or  the 
woven-wire  mattress,  no  valance  and  no  cur- 
tains, of  course  ;  one  thin  hair  mattress,  light 
"Witney  blankets,  no  heavy  cotton  counter- 
pane, which  retains  perspiration ;  no  blanket 
under  the  patient,  which  acts  like  a  poultice 
and  promotes  bed-sores — bed-sores  which  are, 
all  but  always,  a  symptom  not  of  the  disease 
but  of  the  nursing. 

The  patient  should,  if  possible,  be  able  to 
see  out  of  window  from  the  bed. 

Two  beds,  one  for  the  day  and  one  for  the 
night,  are  desirable  for  the  best  nursing  of 
the  patient.  A  true  nurse  always  knows  how 
to  make  a  bed,  and  always  makes  it  herself. 
And  bed-making  has  much  to  do  with  bed- 
sores.   She  hangs  up  the  whole  of  the  bedding 
to  air  for  a  few  hours  whenever  possible.  She 
makes  the  changes  of  linen  and  bed-linen — 
sheets  and  draw-sheets — as  often  as  is  neces- 
sary, which  is  a  great  deal  oftener  than  is 
usually  done.    In  hospitals,  she  sees  to  no 
patient  using  his  neighbour's  towel ;  and  to 
different  towels  being  used  for  different  pur- 
poses.   Tn  private  houses  cases  of  purulent 
ophthalmia,  ending  in  blindness,  have  been 
known  to  have  occurred  from  the  use  of  a 
soiled  towel  by  another  member  of  the  family. 
She  sees  to  all  dirty  linen,  and  especially 
bandages,  being  instantly  removed  and  dis- 
infected.   No  disinfection  will  enable  dirty 
linen  to  be  kept  with  safety  a  single  day  in 
the  same  building  with  the  sick.    It  is  cruel 
to  allow  dirty  linen  from  '  infectious '  patients 
to  be  taken  home  by  the  relatives  to  be 
washed  in  the  crowded  rooms  of  the  poor. 
Dirty  linen  should  be  removed  immediately 
from  the  sick-room  and  sent  to  the  laundry, 
at  least  every  day.    If  we  are  careful  to  take 
away  and  empty  bed-pans  directly,  surely 
this  is  still  more  important  with  soiled  sheets. 
It  must  not  be  supposed  that  even  a  good 
sprinkling  of  carbolic  powder  (which,  besides, 
injures  the  sheets)  over  the  dirty  linen  lying 
in  a  basket,  will  at  all  obviate  the  necessity 
of  instant   removal.     Steeping  in  boiling 
water  with  an  antiseptic  solution  (carbolic 
acid  1  in  100)  is  the  only  safe  method  of  disin- 
fection. All  washing  of  dirty  linen  and  band- 
ages should  be  done  outside  of  the  sick-room 
and,  if  possible,  of  the  house.    In  a  hospital 
the  laundry  should  be  in  a  separate  building. 

Bandages  with  pus  on  them  are  always  to 
be  burnt  at  once— to  be  carried  straight  to 
the  ward-fire,  or  to  a  furnace.  The  best 
economy  is  to  burn  them;  but  one  must 
make  up  the  fire  so  that  the  burning  shall 
not  smell.  Bandages  used  for  fractures,  &c, 
are  the  only  bandages  that  may  be  washed. 
Soak  these  with  chlorinated  soda,  a  diluted 
pint;  then  boil  them  all  night  with  soft-soap, 
soda,  and  chlorinated  soda— a  quart  bottle 
for  the  two.    The  bandages  are  then  to  be 


rinsed  in  a  tub.    The  boiler  must,  of  course,, 
only  be  emptied  in  a  closet-sink. 

All  disinfectants  are  more  or  less  a  '  mystic- 
rite,'  as  a  great  surgeon  said.  Absolute- 
cleanliness  is  the  true  disinfectant ;  but  chlo- 
rinated soda,  if  disinfectants  are  to  be  used, 
is  about  the  best.  Always  have  chlorinated 
soda  for  nurses  to  wash  their  hands,  especi- 
ally after  dressing  or  handling  a  suspicious- 
case.  '  It  may  destroy  germs  at  the  expense- 
of  the  cuticle;'  but,  'if  it  takes  off  the  cuticle, 
it  must  be  bad  for  the  germs,'  said  the  same 
surgeon.  Fire  is  the  right  way,  if  a  thing  is 
so  bad  that  it  wants  a  disinfectant.  Hair 
(and  all  hospital  beds  should  be  of  hair) 
should  be  heated  to  about  350°,  teased,  and 
exposed  to  air.  Boil,  wash,  scour  with  much 
soap  and  water  and,  say,  chlorinated  lime  ; 
then  dry  and  expose  to  air  all  bed-ticks, 
blankets,  coverlids,  &c. 

Utensils. — All  chamber-utensils  and  bed- 
pans should  be  of  white  glazed  earthenware- 
with  well-fitting  lids.    None  should  ever  be- 
left  under  the  bed,  but  be  brought  to  the 
room,  and,  when  used,  carried  immediately 
to  the  closet-sink,  emptied,  and  rinsed  there- 
No  zinc  pail,  or  pail  without  a  lid,  should  be 
carried  through  a  ward  or  sick-room.  The- 
pail  should  be  of  glazed  earthenware  with  a. 
lid.    But  better  no  pail  at  all  in  a  sick-room. 
Without  care  for  these  things,  the  doctor- 
will  tell  us,  'it  is  impossible  to  nurse.' 
Excreta  have  often  to  be  put  by  for  medical 
inspection ;  the  nurse  must  see  to  this  being 
done  properly  and  inoffensively,  in  a  closed 
vessel — never  in  the  patient's  room  or  ward. 
As  for  urine,  if  it  has  to  be  measured  and  tested, 
there  are  glass-measures,  with  covers,  fit  for 
the  purpose.    Bed-pans  should  have  carbolic 
powder  in  them  lavishly.  All  bed-pans  should, 
have  lids.    Glass  urinals,  with  wide  necks, 
washed  with  warm  water  and  soda,  are  the 
only  really  clean  ones;   zinc  and  white 
earthenware,  with  long  necks,  are  never 
clean.    After  being  used,  they  shoidd  be  put- 
by  the  bedside,  not  under,  and  taken  away 
and  emptied  at  once.    Small  white  chamber- 
utensils  are  useful,  and  district  nurses  may 
find  old  jam-pots  the  cleanest  thing  for 
urinals.     Chamber -utensils    in  a  hospital 
should  be  ranged  on  their  sides  in  a  sort  of 
hutch  open  to  the  outward  air  through  per- 
forated zinc,  in  the  lavatory  or  other  com- 
partment.    If    in    a  large  hospital-ward 
chamber-utensils  must  unhappily  be  allowed 
under  the  beds  at  night,  they  should  all,  ot 
course,  have  lids.    Two  glazed  earthenware 
(not  zinc)  pails,  with  lids,  may  then  be  carried 
round  the  last  thing  at  night  and  the  first 
thing  in  the  morning ;  one  pail  to  empty  into, 
with  some  carbolic  powder  in  it ;  one  pail  to 
rinse  with,  with  soda  or  chlorinated  soda 
in  it.    The  chamber-utensils  should  be  then 
carried  off  to  the  hutch  in  the  lavatory.  But 
this  is  only  a  pis  aller ;  a  slop-pail  should 
really  never  be  brought  into  a  sick-room  or 
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ward  at  all.  It  should  be  a  rule,  invariable— 
rather  more  important  in  the  private  house 
than  elsewhere — that  the  utensil  should  be 
carried  directly  to  the  water-closet,  emptied 
there,  rinsed  there,  and  not  brought  back  till 
it  is  wanted. 

There  should  always  be  water  and  a  tap  in 
every  water-closet  for  rinsing. 

Towels  in  a  hospital  should  be  kept  sepa- 
rate for  three  separate  uses,  changed  for 
clean  ones  as  often  as  possible,  and  marked 
'  Hands,*  '  Bed-pans,'  and  '  Basins.' 

A  bottle  of  chlorinated  soda  and  a  bottle 
of  glycerine  should  always  be  by,  to  wash  the 
hands. 

A  young  nurse,  dressing  an  ulcerated  leg, 
has  been  known  to  wipe  it  with  the  sheet,  and 
alleged  that  she  had  seen  it  done  elsewhere  ! 
There  should  always  be  a  special  towel  for 
such  cases.  Charcoal  may  be  employed  in 
offensive  cases ;  it  may  be  placed  under  the 
bed  in  pans,  or  under  the  limb  (if  slung)  in 
the  bed.  Carbolic  powder  may  be  placed  in 
the  chamber-utensil  (clean)  if  under  the  bed, 
or  little  bags  of  carbolic  powder  in  the  bed. 
Condy's  fluid  is  sometimes  placed  in  saucers, 
but  thus  used  is  not  of  much  use.  Carbolised 
tow  may  be  used  for  cancer  cases  to  lie  upon, 
and  changed  frequently.  Wool,  with  salicylic 
acid,  is  sometimes  used  to  cover  the  dressing 
of  an  offensive  wound,  or  salicylic  lotion  for 
a  warm-water  dressing.  Slop  sinks  may  be 
sluiced  down  with  carbolic  acid.  Water- 
closet  pans  should  be  scrubbed  with  strong 
nitric  acid,  if  they  have  been  allowed  to  get 
at  all  offensive.  Urinals,  if  allowed  to  be- 
come furred,  must  be  sluiced  out  with  boiling 
water,  and  then,  if  necessary,  scraped  with  a 
knife  all  round  and  inside  the  grating.  Also 
water-closet  slop  sinks.  These  all  should  be 
scrubbed  with  sand  and  chlorinated  soda  at 
least  twice  a  week.  In  hospitals  the  head- 
nurse  ought  to  mop-out  and  rinse-down 
the  urinals  every  morning  herself  with  a 
little  bed-pan  mop,  and  let  boiling  water  run 
through ;  the  same  with  the  water-closet  pans. 
The  lavatory  basins,  when  used,  should  be 
mopped-out  every  morning,  and  scrubbed  at 
least  twice  a  week  with  sand.  There  should 
be  two  mops — one  new  one  for  lavatory 
basins,  appropriated  when  a  little  old  to  the 
bed-pans,  and  the  old  one  replaced  with  new ; 
the  new  small  mop  to  hang  over  the  lavatory 
basins,  the  old  one  to  hang  over  the  slop-sink 
for  bed-pans;  an  old  bottle-brush  for  the 
handles  of  bed-pans,  a  new  bottle-brush,  kept 
m  the  ward-kitchen,  for  bottles.  Ordinary 
basins  should  be  washed  with  tow. 

B.  Personal  Cleanliness,  Precautions 
against  Finger-poisoning,  &c— One  of 
the  most  important  points  nurses  have  to  be 
tanscht  on  beginning  surgical  ward-work  (and, 
indeed,  surgeons  also;,  is  how  not  to  poison 
their  nngers.  No  good  nurse  will  poison  her 
ow"  hn2ers  anv  more  than  her  patient's. 
he  following  rules  should  be  strictly  ob- 
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served,  noting  only  that  many  other  disin- 
fectants are  now  in  use  besides  carbolic  acid 
and  carbolic  oil : — 

Pare  the  finger-nails  close  ;  keep  them,  as 
well   as  fingers   and  hands,  scrupulously 
cleaned;  anything  which  has  soiled  the 
fingers  is  a  possible  source  of  contagion  to 
others  and  to  yourself :  a  hang-nail,  or  crack, 
or  scratch,  or  pin-puncture,  is  as  likely  to 
produce  a  poison-nest  to  others  or  to  your- 
self, even  more  than  an  open  wound  or  sore. 
Such  poison-nests  must  be  made  harmless  by 
first  washing  with  pure  water,  next  by  apply- 
ing styptic  colloid,  thirdly  by  putting  on  some 
kind  of  finger-stall.     Immediately  before 
beginning  any  dressing,  and  in  every  case 
after  touching  the  patient,  whether  in  dress- 
ing wounds,  rubbing  in  applications,  adminis- 
tering enemata,  internal  syringing,  washing 
out  eyes,  ears,  nose,  mouth — dip  the  hands 
into  watery  solution  of  carbolic  acid,  1  in  80, 
and  then  wash  hands  and  nails  carefully  with 
carbolic  soap.  '  Dressing  forceps,'  or  syringe, 
or  whatever  is  used,  to  be  dipped  in  solution 
of  carbolic  (1  in  80)  before  use  as  well  as 
after.    The  teeth  and  joints  of  the  '  dressing 
forceps '  to  be  brushed  clean.    Bemove  soiled 
dressings  with  '  dressing  forceps,'  and  not 
with  the  fingers ;  on  no  account  scratch  up 
adhesive  plaster  or  other  adhering  dressing 
with  the  nails.    Nurses  of  the  old  school  will 
boast  that  they  are  not  afraid.    The  fear  of 
dirt  is  the  beginning  of  good  nursing.  With 
all  internal  cases,  keep  the  nails  short,  fill 
the  same  with  carbolic  soap,  and  carefully 
anoint  the  fingers  you  are  about  to  use, 
especially  the  first  and  second  fingers  in 
attending  on  vaginal  cases,  with  carbolic  oil 
(1  in  20).    Oil  the  tube  or  nozzle,  &c,  to  be 
used  for  any  internal  application,  with  car- 
bolic oil  (1  in  20).    Otherwise  the  appliance 
used  might  convey  contagious  matter  from 
one  patient  to  another.     Always  use  two 
basins  in  washing  wounds,  so  as  not  to  dip 
the  fingers  in  dirty  water.    Catheters  must 
be  cleansed  and  disinfected,  first  with  a 
stream  of  warm  water,  and  then  with  a 
stream  of  watery  solution  of  carbolic  acid 
(1  in  40).    Catheters  of  other  material  than 
silver  should  not  be  soaked  in  carbolic  acid 
solutions,  as  the  acid  injures  varnish  and 
guim    Never  '  blow  down '  towards  the  eye 
first  instead  of  last,  for  so  some  lodgment  will 
always  be  effected  at  the  bottom.    Never  fail 
to  take  your  own  carbolic  soap,  with  which 
you  will  be  provided,  in  your  own  soap-tin, 
into  the  ward  each  morning  and  evening  in 
your  pocket.    But  take  it  out  before  begin- 
ning '  dressings,'  as  otherwise  you  put  a  dirty 
hand  into  your  pocket.     Always  dry  your 
cleaned  fingers  and  hands  on  towels  not  used 
for  any  other  purpose.   After  offensive  cases, 
blow  the  nose  and  expectorate,  and  rinse  mouth 
and  throat  with  Condy  and  water,  or  with  per- 
manganate of  potassium — a  few  grains  in 
water.    Cuffs  and  sleeves  and  stuff  dresses 
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axe  possible  carriers  of  contagious  matter. 
Always  change  the  apron  and  over- sleeves 
which  you  have  worn  about  the  sick  before 
eating  or  drinking.  Eeport  immediately  any 
scratch  or  hang-nail  or  sore  you  may  have 
to  the  ward-sister ;  ask  immediate  advice 
after  breathing  in  offensive  air.  Never  go  on 
duty  in  the  morning  without  having  taken  a 
meal. 

The  nurse  must  be  taught  the  nature  of 
contagion  and  infection,  and  the  distinctions 
between  deodorants,  disinfectants,  and  anti- 
septics. 

Mischief  done  by  students  and  dressers 
might  have  been  saved,  and  valuable  lives 
spared,  even  among  surgeons,  if  such  pre- 
cautions had  been  always  scrupulously  ob- 
served by  them. 

4.  Food  and  Drink  (Diet).  —  The 
physician  will  tell  us  that,  to  give  food  and 
stimulants  in  the  way,  at  the  time,  of  the 
kind,  with  the  cooking  and  preparing,  that 
will  best  enable  the  poor  enfeebled  digestion 
to  assimilate  it,  is  one  of  the  great  nursing 
arts.  No  chemical  rules  can  be  given  for 
this  as  absolute.  The  patient's  stomach  is 
the  laboratory,  and  also  the  chemist.  It  is 
the  sole  judge  of  whether  the  physician's 
orders  are  right,  and  the  nurse  has  to  watch 
and  tell  him  what  the  patient's  stomach 
says.  She  must  be  of  course  trained  and 
cultivated  to  understand  what  it  says. 

The  patient's  stomach  sometimes  craves, 
and  assimilates  too,  what  no  rules  would 
have  prescribed  for  it.  The  nurse  must  ask 
the  physician  whether  she  may  gratify  these 
cravings.  Sick-cookery  should  do  half  the 
digestion's  work ;  and  proper  variety  is 
essential.  If  a  patient  is  sick  after  taking 
food  or  drink,  or  feverish,  or  faint,  or  torpid, 
it  is  often  a  symptom  not  of  the  disease  but 
of  the  nursing.  Indeed,  how  much  of  the 
suffering  of  illness,  as  well  as  of  its  danger, 
is  the  fault  not  of  the  illness  but  of  the 
nursing,  is  well  known  to  the  skilful  phy- 
sician and  surgeon. 

The  nurse,  of  course,  has  nothing  to  do 
with  the  prescribing  of  stimulants  any  more 
than  of  medicines.    But  life  often  depends 

 especially  in  fevers  and  severe  surgical 

injuries— upon  the  nurse  knowing  how  to 
follow  the  indications  of  the  changes  to  be 
looked  for  in  the  patient's  state  given  her 
by  the  physician,  and  to  change  the  times 
of  giving  the  stimulants  accordingly. 

The  nurse  must  know  how  to  make  gruel, 
arrowroot  puddings,  egg-flip,  drinks,  good 
beef-tea,  and  other  kinds  of  sick  cookery,  so 
as  to  please  the  patients'  taste  and  vary 
their  diet.  People  say  'fanciful  patients 
must  be  'humoured.'  So  they  must;  but 
it  is  in  order  to  excite  the  proper  secretions 
of  saliva  and  gastric  juice  necessary  tor 
digestion.  Nothing  should  ever  be  cooked 
in  the  ward  or  in  the  patient's  room. 

But  though  'sweet  Jack  Falstaff'  says 


'  A  nurse  is  a  cook,'  the  whole  of  the  cooking 
must  not  be  thrown  on  the  nurse,  if  she  is 
to  nurse ;  and  above  all,  if  she  is  to  eat,  she 
must  not  be  expected  to  cook  for  herself. 
But  she  will  always  be  required  not  only  to 
see  that  the  patient's  food  and  drink  be  as 
prescribed,  but  that  it  be  well  cooked,  and 
punctually  and  well  served.  The  physician 
considers  that  upon  the  nurse's  power  to 
give  weak  patients  food  in  the  way  they 
like  often  depends  their  taking,  or  at  least 
assimilating,  any  food  at  all. 

She  has  also  to  feed,  for  example,  fever- 
cases  so  that  they  can  eat.  The  mere  liffc- 
ing-up  of  a  patient  in  bed  to  give  him  food 
may  terrninate  fatally  a  fever-case.  The 
nourishment  or  stimulant  ordered  may  have 
to  be  put  into  his  mouth  perhaps  every  half- 
hour —  perhaps  every  five  minutes  —  even 
during  sleep,  without  rousing  the  patient — 
the  test  of  a  good  nurse.  The  physician  ex- 
pects the  nurse  to  be  able  intelligently  to 
make  the  variations  he  prescribes  in  giving 
these  things,  especially  during  the  night, 
according  to  the  state  of  pulse  and  other 
symptoms,  which  she  must  know  how  to 
observe,  in  order  to  follow  his  conditional 
directions,  upon  which  hangs  the  patient's 
life  from  hour  to  hour,  often  from  minute 
to  minute.  In  convalescence  from  typhoid 
fever,  one  single  false  indulgence  has  often 
induced  a  relapse  and  terminated  a  case 
fatally. 

5.  Application  of  Remedies.  —  The 

physician  or  surgeon  requires  the  nurse — 
To    be    able  to    dress    blisters,  burns, 

sores.  . 

To  administer  stimulants  and  medicmes 
as  ordered,  enemas  and  injections  to  men 
and  women,  and  suppositories. 

To  manage  trusses,  appliances  in  uterine 
complaints;  to  pass  the  catheter— at  least 
for  women.  The  district  nurse  is  often  now 
required  to  pass  the  speculum  for  women, 
also  the  catheter  for  men,  because  there  is  no 
one  else  to  do  it. 

To  use  the  best  methods  of  friction  to  the 
body  and  extremities;  to  make  and  apply 
fomentations,  poultices,  and  minor  dressmgs, 
wet  and  dry  or  greasy;  to  syrmge  wounds; 
to  syringe  the  vagina. 

To  manage  helpless  patients— fever,  opera- 
tion, and  surgical  cases— that  is  to  move,  to 
change  them,  to  keep  them  personally  clean, 
warm  or  cool. 

The  medical  attendant  will  expect  tne 
nurse  to  maintain  an  exquisite  cleanliness 
of  the  patient's  whole  person  and  skin,  and, 
as  in  fever— the  daughter  of  dirt— to  clean 
herself  the  patient's  teeth,  gums,  and  tongue, 
with  lemon-juice  or  white-of-egg  beaten  to  a, 
froth  A  nurse  is  no  nurse  who  cannot  wash 
or  sponge  a  patient's  whole  body  without 
exposure  or  chill  to  any  part.  In  typhoid 
and  other  fevers,  this  is  often  an  essentiaJ 
part  of  the  treatment. 
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To  give  food  and  stimulants  to  helpless 
patients — fever,  operation,  and  surgical  cases ; 
to  manage  the  position  of  such  cases ;  to  pre- 
vent or  to  dress  bed-sores. 

To  make  the  sick-bed,  and  especially  to 
make  the  bed  with  the  patient  in  it ;  to  change 
the  under-sheet  without  moving  the  patient, 
as  in  fever  and  operation  cases.  The  '  best 
way '  includes,  in  this  as  in  all  other  things, 
the  doing  them  at  the  least  expense  to  the 
patient's  vital  powers. 

To  prepare  the  bed  for  fever,  for  accidents, 
for  ovariotomy,  and  various  kinds  of  opera- 
tions; to  undress,  handle,  and  put  to  bed 
accident  cases. 

To  attend  at  and  prepare  for  operations — 
including  ovariotomy,  lithotomy,  hernia ;  to 
prepare  patients  for  and  manage  them  after 
operations  and  anaesthetics — and  all  this  with 
the  least  call  upon  their  small  strength. 

To  be  able  to  do  the  first  thing  in  case  of 
haemorrhage,  namely,  compression  by  hand 
or  finger,  by  extemporary  tourniquet  and 
plugging. 

To  bandage  all  the  various  parts  of  the 
body,  arm,  leg,  and  chest  (in  Paris  the  m- 
firmiers  of  military  hospitals  are  made  to 
practise  all  this,  till  not  only  it  is  done  per- 
fectly, but  in  a  given  number  of  minutes). 

To  make  bandages  of  the  various  kinds 
used:  T-bandages,  double-headed,  compound, 
4-  and  6-tailed,  many  tailed,  finger,  ovariotomy, 
triangular,  perinaeal,  starched,  and  plaster-of- 
Paris,  and  other  stiff  bandages. 

To  make  rollers,  to  line  and  pad  splints,  to 
make  leather  and  gutta-percha  splints,  frac- 
ture and  chaff  pillows  (black  flock  fracture- 
pillows  harbour  dust),  and  sand-bags. 

The  nurse  should  be  able  to  give  subcu- 
taneous injections,  to  use  the  galvanic  bat- 
tery, to  dry-  and  wet-cup,  and  to  apply  leeches 
externally  and  internally. 

She  is  required  to  be  able  to  apply  dry 
and  moist  heat ;  to  give  inhalations  and  use 
the  spray-diaperser;  to  apply  cold,  with  the 
use  of  siphons  and  with  ice ;  and  antiseptic 
treatment.  Every  surgeon  and  physician 
has  his  own  '  antiseptic  solutions,'  his  own 
disinfectants,'  and  every  year  brings  fresh 
ones.  And  what  is  ordered  must  of  course 
be  used  by  the  nurse. 

6.  Observation  of  Patients.— The  phy- 
sician and  3urgeon  require  every  nurse  to 
be  able  to  observe  correctly,  and  to  report 
«*rectly,  on  the  state  or  character  of  secre- 
norw,  expectoration,  pulse,  skin,  appetite; 
Mlect  of  diet,  of  stimulants,  and  of  medicines; 
enip turns;  the  formation  of  matter;  as  to 
JWligence,  with  regard  to  delirium,  stupor, 
»rmia"  .breathin*  whether  quick  or  slow, 
regular  or  irregular,  difficult,  Ac. ;  as  to  sleep 

tot??*  T'"";1'  8tart!?«'  heavy-  *c-;  ™a  ^ 

reanf-  "  T  °f  W°UndB.-    The  P^sician  also 

„„  ,  '7  ^"'feature-sometimes  every 
Tarter  of  an  hour  in  critical  cases,  the 


pulse,  the  respiration ;  to  measure,  and  some- 
times to  test  the  mine  for  him.  She  will  be 
required  to  make  these  observations— if 
possible  still  more  accurately— for  child- 
patients,  who  cannot  tell  what  is  the  matter 
with  them  ;  to  understand  the  management 
of  sick  children  and  children's  wards,  which 
need  a  yet  more  exquisite  cleanliness.  And 
children  show  a  much  more  rapid  change  of 
symptoms  for  life  or  for  death  generally  than 
adults.  Children  are  the  best  air-test,  the 
best  test  of  sanitary  conditions. 

Other  Duties.— She  must  understand 
the  management  of  convalescents — a  whole 
department  of  nursing  in  itself— and  the 
sooner  a  convalescent,  especially  a  convales- 
cent child,  is  removed  from  hospital  to  a 
country  '  home '  the  better. 

Housekeeping.— She  must  understand 
a  certain  amount  of  housekeeping  or  domestic 
economy— rather  an  uncommon  talent.  She 
must  be  able  to  order  the  proper  quantity 
of  bread,  milk,  butter,  &c,  and  to  prevent 
waste. 

She  must  be  competent  for  the  charge  of 
linen — a  most  important  item  of  nursing, 
when  we  consider  that  on  extreme  cleanli- 
ness of  bed  and  patient's  linen— in  other 
words,  on  linen  and  nurse,  depends  the  not 
reintroducing  disease  into  disease. 

Generally.— Nursing  is,  above  all,  a  pro- 
gressive calling.  Year  by  year  nurses  have 
to  learn  new  and  improved  methods,  as 
medicine  and  surgery  and  hygiene  improve. 
Year  by  year  nurses  are  called  upon  to  do 
more  and  better  than  they  have  done.  It  is 
felt  to  be  impossible  to  have  a  public  register 
of  nurses  that  is  not  a  delusion. 

Further,  year  by  year,  nursing  needs  to  be 
more  and  more  of  a  moral  calling. 

Night-nursing.— The  physician  or  sur- 
geon requires  the  night-nurse"  to  be  as  good 
as  the  day-nurse,  or  even  better— for  the 
most  critical  times  of  fever  and  severe  surgical 
mjury  often  occur  at  night,  or  in  the  very 
early  morning.    But  quite  the  same  kind  of 
business  capacity  is  not  required  in  the 
night-nurse  as  in  the  nurse  in  day  charge  of 
wards.    Night-nurses,  to  do  their  work  well, 
must  have  at  least  seven  or  eight  horns  in 
bed  where  they  can  sleep  undisturbed  by 
day  (even  horses  in  the  New  York  '  Horse 
Hotel,'  which  work  by  night,  have  a  separate 
dormitory  to   sleep  undisturbed   by  day). 
They  must  have  hot  meals  prepared  for  them 
when  they  come  off  duty  in  the  morning,  and 
before  they  go  on  duty  at  night;  besides 
breakfast  at  1  or  2  a.m.    They  must  have 
one  and  a  half  or  two  hours'  exorcise.    In  a 
hospital  they  should  bo  obliged  to  show  their 
pass.     It  is  rather  more  necessary  for  a 
night-nurse  to  be  regular  in  her  habits,  if 
she  is  to  be  well  and  efficient,  than  for  a  day- 
nurse.    And  there  appears  no  reason  why 
nursing  by  night,  if  properly  managed,  should 
be  more  trying  than  by  day.    But  regularity 
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of  habits,  of  meals,  of  sleep,  of  exercise,  of 
personal  cleanliness,  is  the  sine  qua  non. 
Occasional  breaks  or  transfers  to  day  duty 
may  be  necessary ;  or  a  night  or  two  in  bed 
every  month  for  a  night-superintendent. 
But  a  too  frequent  shifting  (e.g.  every  month 
or  every  three  months)  from  day  to  night 
duty  seems  hardly  advisable,  for  it  takes 
some  time  for  a  nurse  to  accustom  herself 
to  sleep  by  day.  A  night-nurse  may  deterio- 
rate in  two  ways,  if  not  carefully  cared  for  : 
(1)  She  may  become  '  bumptious,'  as  if  she 
were  the  '  sister.'  (2)  On  the  other  hand,  she 
may  become  careless  and  hard  from  having 
too  much  to  do  to  do  it  properly.  The  night- 
nursing  in  the  medical  wards  of  a  large 
hospital  is  generally  much  '  heavier  '  than  in 
the  surgical  wards,  and  the  matron  ought  to 
know  from  her  own  experience  when  the 
night-nurse  absolutely  requires  additional 
help,  and  to  provide  it.  Instant  help  should 
also  be  within  call  in  an  emergency,  such  as 
a  patient  becoming  suddenly  delirious.  And 
the  night-superintendent  should  always  be 
on  the  watch  for  emergencies. 

Holidays.— AH  nurses,  especially  night- 
nurses,  must  have  holidays,  as  well  as  oc- 
casional recreation.  A  month's  regular 
holiday  in  the  year  is  not  too  much.  Yet 
more  do  matrons  and  superintendents  and  all 
women  filling  nursing  offices  of  great  respon- 
sibility require  an  annual  holiday,  if  they  are 
to  maintain  vigour  of  body  and  mind,  and 
not  to  wear  out  prematurely. 

What  a  Nurse  is  to  be.— A  really  good 
nurse  must  needs  be  of  the  highest  class  of 
character.    It  need  hardly  be  said  that  she 
mustbe— (1)  Chaste.inthe  senseofthe  Sermon 
on  the  Mount ;  a  good  nurse  should  be  the 
Sermon  on  the  Mount  in  herself.    It  should 
naturally  seem  impossible  to  the  most  un- 
chaste to  utter  even  an  immodest  jest  in 
her  presence.    Eemember  this  great  and 
dangerous  peculiarity  of  nursing,  and  es- 
pecially of  hospital  nursing,  namely,  that  it 
is  the  only  case,  queens  not  excepted,  where 
a  woman  is  really  in  charge  of  men.    And  a 
really  good  trained  ward  '  sister  '  can  keep 
order  in  a  men's  ward  better  than  a  military 
ward-master  or  sergeant.   (2)  Sober,  in  spirit 
as  well  as  in  drink,  and  temperate  in  all 
things.    (3)  Honest,  not  accepting  the  most 
trifling  fee  or  bribe  from  patients  or  friends. 
(4)  Truthful — and  to  be  able  to  tell  the  truth 
includes  attention  and  observation,  to  observe 
truly—memory,  to  remember  truly— power 
of  expression,  to  teU  truly  what  one  has 
observed  truly— as  well  as  intention  to  speak 
the  truth,  the  whole  truth,  and  nothing  but 
the  truth.    (5)  Trustworthy,  to  carry  out 
directions  intelligently  and  perfectly,  unseen 
as  weU  as  seen,  'to  the  Lord'  as  well  as  unto 
men— no  mere  eye-service.    (6)  Punctual  to 
a  second,  and  orderly  to  a  hair— having  every- 
thing ready  and  in  order  before  she  begins 
her  dressings  or  her  work  about  the  patient ; 
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nothing  forgotten.  (7)  Quiet,  yet  quick ; 
quick  without  hurry ;  gentle  without  slow- 
ness ;  discreet  without  self-importance ;  no- 
gossip.  (8)  Cheerful,  hopeful;  not  allowing 
herself  to  be  discouraged  by  unfavourable 
symptoms  ;  not  given  to  depress  the  patient 
by  anticipations  of  an  unfavourable  result. 
(9)  Cleanly  to  the  point  'of  exquisiteness, 
both  for  the  patient's  sake  and  her  own ;. 
neat  and  ready.  (10)  Thinking  of  her  patient 
and  not  of  herself ;  '  tender  over  his  occasions ' 
or  wants,  cheerful  and  kindly,  patient,  in- 
genious and  feat.  The  best  definition  can 
be  found,  as  always,  in  Shakespeare,  where- 
he  says  that  to  be  'nurse-like '  is  to  be 

'  So  kind,  so  duteous,  diligent, 
So  tender  over  his  occasions,  true, 
So  feat.' 

A  patient  wants  according  to  his  wants, 
and  not  according  to  any  nurse's  theory  of 
his  wants  or  '  occasions.'    '  Tender  over  his 
occasions '  she  must  be  ;  but  she  must  hav& 
a  rule  of  thought;  and  this  the  physician 
or  surgeon  has  to  give  her  in  his  directions ; 
which  her  training  must  have  fitted  her  to 
obey  intelligently,  using  discretion.  The- 
nurse  must  have  simplicity  and  a  single  eye 
to  the  patient's  good.    She  must  make  no- 
demand  upon  the  patient  for  reciprocation, 
for  acknowledgment  or  even  perception  of 
her  services ;  since  the  best  service  a  nurse 
can  give  is  that  the  patient  shall  scarcely  be 
aware  of  any— shall  perceive  her  presence 
only  by  perceiving  that  he  has  no  wants. 
The  nurse  must  always  be  kind  and  sym- 
pathetic, but  never  emotional.    The  patient 
must  find  a  real,  not  forced  or  'put  on,'  centre- 
of  calmness  in  his  nurse.    To  call  upon  a 
patient  by  emotion  for  emotion  is  the  most 
cruel,  because  useless,   demand  upon  his 
strength.    It  is  asking  him  to  bear  your 
troubles  and  your  anxiety  as  well  as  bis  own. 
Suppressed  emotion  is  as  bad — it  makes  the 
nurse  constrained.  It  is  exposing  the  patient 
to  both  frost  and  fire.    Half  the  battle  of 
nursing  is  to  relieve  your  sick  from  having 
to  think  for  themselves  at  aZZ— least  of  all 
for  then-  own  nursing. 

Florence  Nightingale. 

NUTME  Gr-LIVER. — A  form  of  disease 
of  the  liver,  the  appearance  of  which  on  sec- 
tion somewhat  resembles  that  of  the  cut 
surface  of  a  nutmeg.    See  Liver,  Nutmeg. 

NUTRITION,  Disorders  of.— The 
nutrition  of  the  body,  by  which  we  under- 
stand the  maintenance  of  its  parts  in  a  nt 
state  to  perform  their  functions,  depends  on 
three  main  factors— the  supply  of  suitable 
food  ;  the  assimilation  of  food  ;  and  the  pre- 
vention or  control  of  waste.  When  any  of 
these  factors  are  disturbed  disorders  of  nutri- 
tion result.  If  food  be  inadequate  or  un- 
suitable, other  things  being  normal,  general 
atrophy  will  be  the  consequence  {see  Atrophy, 
General);  and  the  same  result  will  evi- 
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dently  follow  if  the  organs  of  assimilation 
are  at  fault,  or  if  waste  be  excessive,  even 
though  food  be  abundant.  Hence  cancer  of 
the  stomach  on  the  one  hand,  and  diabetes 
mellitus  on  the  other,  may  be  taken  as  the 
types  of '  wasting  diseases.'  Increased  supply 
of  food,  on  the  other  hand,  does  not  improve 
the  nutrition  or  cause  hypertrophy  with  the 
same  certainty  as  want  produces  atrophy,  but 
the  increased  growth,  if  any,  is  chiefly  of  a 
single  tissue.  See  Hypertrophy  ;  and 
Obesity. 

Similar  principles  apply,  mutatis  mutandis, 
to  local  nutrition  or  the  nutrition  of  parts  of 
the  body ;  in  which  the  three  factors  are — 
the  supply  of  nutritive  material  by  the  blood  ; 
the  power  of  assimilation  possessed  by  the 
tissues,  depending  on  the  condition  of  their 
minute  elements ;  and  the  amount  or  rapidity 
•of  waste.  Hence,  local  atrophy  results  from 
obstruction  in  the  blood-supply  to  a  part;  or 
from  the  inability  of  the  part  to  appropriate 
nourishment,  either  through  faulty  innerva- 
tion or  the  condition  of  the  tissue-elements. 
In  some  cases  excessive  use,  leading  to 
waste,  is  also  a  cause  of  local  atrophy.  In- 
creased blood-supply  alone  does  not,  on  the 
other  hand,  by  itself  lead  to  hypertrophy. 
See  Atrophy,  Local. 

When  the  disturbance  of  nutrition,  how- 
ever produced,  causes  a  qualitative  rather 
than  a  quantitative  change  in  the  tissue  or 
organ,  this  change  receives  the  name  of 
degeneration,  of  which  there  are  several 
kinds  (see  Degeneration).  There  are  also 
-:ome  instances  of  disordered  nutrition,  which 
are  not  precisely  cases  of  atrophy  or  hy- 
pertrophy, but  are  yet  dependent  on  dis- 
turbances of  some  of  the  factors  of  nutrition 
spoken  of  above.  In  these  cases,  supposing 
that  the  blood-supply  is  not  interfered  with, 
the  assimilative  power  of  the  tissues  must  be 
in  fault,  and  this  will  depend  upon  either 
innervation  or  the  condition  of  the  tissue- 
elernents.  In  some  of  these  the  nutritive 
disturbance  leads  to  inflammation. 

There  are  many  curious  instances  of  local 
changes  of  nutrition  in  which  the  blood- 
supply  is  quite  unimpaired,  and  the  cause 
has  to  be  sought  in  some  other  disturbance, 
more  especially  one  of  the  nervous  system. 
Keasoning  from  certain  well-marked  cases 
j»  disorders  of  nutrition  originating  in  the 
nerves,  it  may  be  plausibly  conjectured  that 
many  other  changes,  and  particularly  many 
ordinary  diseases,  which  we  usually  regard 
as  idiopathic,  may  similarly  be  due  to  dis- 
turbance of  nervous  influence.  Again,  the 
nutrition  of  a  part  may  be  affected,  not  by 
awect  nervous  influence,  but  by  reflex  in- 
nervation, and  thus  depend  upon  the  condi- 
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by  the  distribution  of  certain  nerves.  In 
herpes  zoster  distinct  changes  have  been 
found  in  the  ganglia— e.g.  the  Casserian  gan- 
glion in  herpes  of  the  fifth  nerve,  which 
must  be  regarded  as  the  origin  of  the  morbid 
process.    The  dependence  of  nutrition  upon 
the  nervous  system  is  also  seen  in  some 
instances  of  healing,  as  in  the  case  of  ulcers 
of  the  leg,  pointed  out  by  the  late  Mr.  Hilton, 
where"  rapid  healing  follows  the  section  of  a 
nerve-branch  leading  to  the  ulcerated  patch. 
On  the  other  hand,  the  loss  of  vitality  de- 
pendent on  nervous  disturbance  is  seen  in  the 
rapid  formation  of  bed-sores  on  the  sacrum  in 
cases  of  paraplegia,  and  in  perforating  ulcer 
of  the  foot ;  the  relation  of  which  to  affections 
of  the  spinal  cord  and  peripheral  nerves  is 
clearly  made  out.    The  same  conclusion  must 
be  drawn  from  the  nutritive  disturbances, 
beside  the  ordinary  disturbance  of  the  sen- 
sory or  motor  function  of  the  nerves,  which 
sometimes  follow  injuries  to  nerves.  Thus 
injuries  of  the  brachial  plexus,  not  severe 
enough  to  cause  actual  paralysis  of  motion, 
may  produce  a  state  of  swelling  and  hyper- 
asmia  in  the  fingers— the  condition  called 
'glossy  fingers '  by  Sir  James  Paget.  Similar 
and  more  complicated  changes  have  been 
observed  as  the  consequence  of  gun-shot- 
wounds  affecting  the  nerves.    These  cases, 
and  such  as  these,  have  raised  the  question 
whether  there  are  '  trophic  nerves,'  that  is, 
whether,  in  addition  to  the  fibres  passing  to 
the  muscles  and  to  the  periphery  which  are 
concerned  in  motion  and  sensation  respec- 
tively, there  are  others  distributed  to  the 
tissue-elements  themselves,  whose  function 
it  is  to  keep  these  elements  in  a  proper  state 
of  nutrition.    It  is  impossible  to  discuss  this 
theory  here ;  but  we  can  only  say  that  some 
of  the  phenomena  which  are  thought  to 
make  necessary  the  theory  of  trophic  nerves 
appear  to  be  explicable  by  assuming  the 
presence  in  the  mixed  nerve-trunks  of  some 
fibres  derived  from  the  sympathetic  system. 
The  connexion  of  the  sympathetic  nerve- 
fibres  with  nutrition,  though  chiefly  displayed 
through  variations  in  the  circulation,  is  un- 
doubted.   In  the  rare  cases  which  have  been 
observed  in  the  human  subject  of  lesion  of 
the  sympathetic  nerve  in  the  neck,  a  perma- 
nent change  hi  the  nutrition  of  the  affected 
part  is  observed  when  the  well-known  vascu- 
lar changes  have  passed  away  or  become 
greatly  modified.   On  tho  other 'hand,  certain 
affections  of  the  fifth  nerve  show  definite 
changes  of  nutrition  independent  of  vascular 
disturbance,  e.g.  morpha-a  and  facial  hemi- 
atrophy.   Lastly,  it  should  be  pointed  out 
that  in  certain  diseases  of  the  spinal  cord, 
for  example,  tabes   dorsalis,  affections  of 
the  joints,  resembling  chronic  rheumatism, 
have  been  observed,  which  may  be  very 
plausibly,  though  not  yet  with  certainty, 
ascribed  to  nervous  derangements.    On  the 
strength  of  these  cases  it  has  been  supposed 
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that  in  other  forms  of  rheumatic  and  rheuma- 
toid disease,  the  distribution  of  the  morbid 
changes  depends  upon  the  nervous  system  ; 
but  this  must  be  regarded  as  quite  theoreti- 
cal. Still  more  uncertain  are  the  theories 
which  have  been  framed  to  explain  the  occur- 
rence of  internal  diseases,  such  as  inflamma- 
tion of  the  lungs,  &c,  as  a  direct  consequence 
of  nerve-lesions. 

When  we  find  disorders  of  nutrition  neither 
caused  by  changes  in  the  distribution  of  the 
blood,  nor  connected  with  any  nervous  de- 
rangements, the  fundamental  change  must 
be  referred  to  the  tissue-elements  themselves ; 
it  is  probable  that  the  number  of  disorders 
depending  upon  such  changes  in  the  minute 
tissue-elements  is  very  large,  and  the  field 
of  '  elemental  pathology '  may  be  larger 
even  than  that  of  nerve-pathology  or  blood- 
pathology.    Such  an  explanation  is  particu- 
larly reasonable  when  the  changes  are  sym- 
metrical on  the  two  sides  of  the  body,  and 
when  they  are  connected  with  advancing 
age ;  as,  for  instance,  fatty  degeneration  of 
the  cornea,  turning  grey  of  the  hah-,  and 
primary  degeneration  of  the  walls  of  arteries. 
In  these  cases  it  seems  unnecessary  to  sup- 
pose any  implication  of  the  nervous  system, 
and  disturbances  of  the  circulation  plainly 
do  not  account  for  the  facts.    It  can  only  be 
supposed  that  th9  tissue-elements,  like  the 
organism  itself,  have  their  natural  term  _  of 
life,  and  that  this  term  varies  in  different  in- 
dividuals, in  whom,  therefore,  these  failures 
of  nutrition  are  merely  the  expression  of  the 
more  or  less  premature  old  age  of  certain 
elements.  For  instance,  the  hair  of  the  head 
has  evidently  a  shorter  term  of  life  in  men 
than  in  women.   These  changes  may  be,  and 
often  are,  the  expression  of  the  general  con- 
dition of  the  whole  body,  which  is  more 
obvious  in  some  parts  than  others,  simply 
because  the  tissue-elements  in  these  parts  are 
older  or  less  vigorous. 

Finally,  it  must  be  said  that  certain 
general  changes  of  nutrition  have  been  shown 
to  be  caused  by  wasting  or  destruction  of 
blood-glands,  e.g.  the  thyroid,  which  is  re- 
lated to  the  disease  myxceclema.  Possibly  it 
may  turn  out  that  other  blood-glands  have 
similar  relations  to  general  nutrition. 

Treatment. — Having  spoken  of  the  chief 
causes  of  disorders  of  nutrition,  it  remains 
to  consider  whether  there  is  any  general 
treatment  applicable  to  such  disorders,  inde- 
pendent of  the  special  treatment  proper  to 
many  of  them  as  special  diseases. 

With  regard  to  the  general  nutrition  ot  the 
body,  we  can  only  refer  to  what  has  been 
said  under  the  head  of  Atrophy,  General, 
since  hypertrophy  is  not  a  condition  which 
practically  requires  treatment,  unless  excep- 
tionally, as  hypertrophy  of  a  special  tissue. 
With  regard  to  local  disorders  of  nutrition, 
the  first  and  only  generally  applicable  rule 
must  be  to  remove,  if  possible,  the  local 
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cause.    If  the  cause  is  obscure,  or,  when  dis- 
covered, cannot  be  obviated,  the  treatment 
must  be  guided  by  circumstances,  but  will 
usually  be  more  of  a  general  character.  As 
an  example  of  the  removal  of  the  cause  of 
disordered  nutrition,  we  have  instances  in 
which  the  phenomena  of  nerve-lesion  above 
referred  to  have  disappeared  entirely  on  re- 
moving a  fragment  of  lead  or  other  irritating 
substance  from  the  nerve-trunk.    A  more 
familiar  instance  is  where  the  lower  part  of 
the  leg  is  in  a  permanent  state  of  malnutri- 
tion from  stagnation  of  blood  in  varicose 
veins  ;  oedema,  eczema,  subcutaneous  indura- 
tion, and  ulcers  may  result.    If,  by  suitable 
pressure  or  surgical  treatment  of  the  diseased 
veins,  the  circulation  is  rendered  normal,  all 
these  morbid  conditions  will  be  healed.  On 
the  other  hand,  certain  local  disorders  of 
nutrition  can  only  be  treated  by  improving 
the  nutrition  of  the  whole  body.  Cachectic 
children,  for  instance,  may  exhibit  chronic 
conjunctivitis,  bronchial  catarrh,  eczema  of 
the  flexures,  and  the  peculiar  sloughing  sores 
of  the  fingers  which  have  no  distinct  name, 
but   are  well-known  indications  of  mal- 
nutrition.   If,  in  place  of,  or  in  addition  to, 
local  treatment,  we  use  general  treatment, 
directed  to  improve  the  nutrition  of  the  body, 
all  these  local  disorders  may  entirely  and  per- 
haps simultaneously  get  well,  as  they  depend 
only  upon  the  deficient  power  of  resistance 
possessed  by  the  tissues  in  general. 
*  J.  F.  Payne. 

NYCTALOPIA,  or  NIGHT- 
BLINDNESS  (yik,  night;  and  5^,  the 
eye;  the  letters  '  al'  probably  represent  alpha 
privativum,  and  express  want  of). — Synon.: 
Fr.  Nyctalopie;  Ger.  Nyctalopie;  NacM- 
blmdheit.  —  Bj  the  term  'nyctalopia'  is 
meant  an  abnormal  degree  of  impairment  of 
vision  at  night,  or  whenever  the  light  is  dun. 
The  degree  of  impairment  ranges  in  different 
cases  from  slight  embarrassment  to  practical 
blindness.  During  the  day  or  in  a  good 
light  the  vision  may  be  of  normal  acuteness, 
but  rapidly  fails  at  dusk.  .  j 

Like  hemeralopia,  the  term  'nyctalopia 
has  been  used  in  the  opposite  senses  of  night- 
blindness  and  day-blindness  (see  Hemeral- 
opia) Most  modern  writers  have  used  it 
in  the  latter  signification ;  but  all  the  ancients, 
and  nearly  all  the  later  writers  to  the  end  ot 
the  seventeenth  century,  used  it  in  the  former. 
AriBtotle,  Galen,  Oribasius,  Aetius,  and  Paulus 
^Vineta  among  the  Greek,  and  Phny  among 
the  Latin,  writers,  all  employ  the  term  and 
its  cognates  as  signifying  m^W-blmdness  An 
apparent  exception  occurs  in  the  second  book 
of  the  pscudo-Hippocratic  treatise,  entitled 
Prorrhetics,  where  nyctalopes  are  said  to  be 
those  who  see  at  night.  There  are,  however, 
several  reasons  for  behoving  that  the  ordinary 
text  is  here  incorrect.  There  is  at  least  one 
good  manuscript  which  gives  the  reading, 
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'  those  who  do  not  see  at  night,'  &c. ;  and  it 
is  certain  that  the  nyctalopic  affection  re- 
ferred to  throughout  the  Hippocratic  writings 
is  night-blindness.  Moreover,  Galen,  in  his 
lexicon  of  Hippocratic  terms,  defines  a  nyc- 
calope  to  be  one  who  is  blind  at  night 
(6  -rrjs  vvktos  dAao'y).  It  may  be  added  that 
the  restoration  of  nyctalopia  to  its  significa- 
tion of  night-bhndness,  advocated  in  the  first 
issue  of  this  work,  has  since  been  adopted 
in  the  Nomenclature  of  the  Eoyal  College  of 
Physicians  of  London. 

Though  night-blindness  is  at  all  times 
merely  a  symptom  manifested  in  several 
diseases,  it  is  convenient  to  classify  it  as 
symptomatic  when  associated  with  certain 
appreciable  morbid  changes  in  the  fundus 
oculi ;  and  idiopathic  or  essential  when  un- 
accompanied by  such  changes. 

Of  symptomatic  nyctalopia,  by  far  the 
most  common  concomitant  is  retinitis  pig- 
mentosa. It  may  occur  in  connexion  with 
detachment  of  the  retina,  with  syphilitic  and 
other  forms  of  retinitis  and  choroiditis,  and 
with  some  embryological  defects  or  intra- 
uterine diseases  of  the  retina  or  of  the  choroid. 
In  all  the  affections  of  this  group  the  begin- 
ning of  night-blindness  is  insidious,  and  the 
course  is  chronic,  the  physical  condition  being 
some  morbid  alteration  in  the  percipient  and 
pigmentary  layers  of  the  retina. 

Idiopathic  nyctalopia  is  usually  more  or 
less  abrupt  in  its  onset,  and  due  to  torpor  of 
the  retina,  showing  itself  by  deficient  adap- 
tation of  the  retina  to  feeble  illumination ; 
and  is  an  exaggeration  of  the  physiological 
blindness  which  temporarily  takes  place  in 
passing  from  bright  into  feeble  light.  In 
many  instances  it  follows  prolonged  exposure 
of  the  eyes  to  intense  glare  of  any  kind.  This 
i3  especially  apt  to  occur  in  persons  who  have 
been  insufficiently  or  improperly  fed,  or  who 
are  suffering  malnutrition  from  any  cause. 
Formerly  it  was  often  met  with  as  an  early 
symptom  of  scurvy,  and  it  still  occurs  epi- 
demically among  the  poor  in  those  countries 
where  strict  religious  fasts  are  observed.  It 
is  also  observed  in  some  cases  of  anaemia, 
albuminuria,  liver-disease  with  or  without 
jaundice,  pregnancy,  malaria,  and  chronic 


alcoholism.  In  many  cases  of  idiopathic 
nyctalopia  there  co-exists  a  peculiar  form  of 
xerosis  of  the  bulbar  conjunctiva.  On  the 
conjunctiva  opposite  the  palpebral  fissures 
are  scaly  oily-looking  patches,  which,  by 
gentle  frictions  of  the  lids,  can  be  whipped 
into  a  fine  white  foam  abounding  in  minute 
bacilli.  The  exact  relation  between  the 
xerosis  and  the  nyctalopia  has  not  been  de- 
termined. The  xerosis  may  only  be  an  ex- 
pression of  impaired  nutrition  of  the  eyeball. 

The  prognosis  of  symptomatic  night- 
blindness  is  generally  unfavourable;  while 
that  of  the  idiopathic  form  is  more  favour- 
able— -at  least  in  so  far  as  the  associated 
constitutional  and  local  states  may  be  amen- 
able to  treatment. 

Treatment. — This  must  necessarily  be  de- 
termined by  the  setiological  and  associated 
pathological  conditions.  Of  the  symptomatic 
form  the  treatment  is  that  of  the  accompany- 
ing retinal  or  choroidal  affection  ;  and  of  the 
idiopathic  form  the  treatment  will  be  that  of 
the  associated  constitutional  and  local  con- 
ditions. The  eyes  should  be  protected  by 
tinted  glasses,  shades,  or  bandages ;  faults  and 
errors  of  diet  corrected;  cleanliness  of  the 
lids  ensured ;  and  tonics  and  other  regimen 
and  medicaments  suited  to  the  special  re- 
quirements of  the  particular  case  must  be 
employed.  John  Tweedy. 

NYMPHOMANIA  (w/wfo,  thenympha, 
a  portion  of  the  female  sexual  organs ;  and 
fiav'ia,  madness). — A  form  of  mental  derange- 
ment in  women,  characterised  by  an  insa- 
tiable desire  for  sexual  intercourse.  See 
Sexual  Functions  in  the  Female,  Dis- 
orders of. 

NYSTAGMUS  (waraypos  ;from 
I  nod). — An  involuntary  movement  of  the 
eyeball,  due  to  clonic  spasm  of  the  muscles 
of  the  globe.  It  usually  affects  both  eyes. 
The  movement  is  generally  horizontal,  that 
is,  from  side  to  side,  and  is  then  called  oscilla- 
tory; but  it  may  be  rotatory,  that  is,  round 
the  optic  axis ;  or  oblique,  when  it  is  said  to 
be  mixed.  It  may  be  (a)  congenital  or  in- 
fantile ;  (&)  acquired  ;  or  (c)  symptomatic  of 
cerebral  or  spinal  disease. 


o 


OBERLAND,  The  Bernese.— Grindel- 
wald,  Gurnigel,  Interlaken,  Mlirren,  &c.  Cool, 
bracing,  mountain  summer  climate.  See 
Climate,  Treatment  of  Disease  by. 

OBESITY  (obcsus,  corpulent;  from  ob, 
by  reason  of,  and  edo,  I  eat;.— Synon.  :  Cor- 
pulence; Polysarcia;  Fr.  Obisile;  Ger. 
I'cthucht;  Fetllcibigkeit. 


Definition  This  term  is  applied  to  a 

general  state  of  disordered  nutrition  of  the 
body,  characterised  by  an  excessive  develop- 
ment of  the  adipose  tissue  (more  especially 
in  those  situations  where  it  is  normally  most 
abundant,  namely,  the  subcutaneous,  sub- 
serous, and  intermuscular  connective  tissue), 
Which  leads  to  various  disturbances  in  the 
bodily  functions. 
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2Etiology. — (a)  Predisposing  causes. 

The   influence  of  heredity  in  transmitting 
the  liability  to  obesity  is  undoubted,  and  is 
a  matter  of  common  knowledge.    But  an 
examination  of  the  families  of  fat  people  ap- 
pears to  show  that  obesity  is  indifferently 
transmitted  with  rheumatism,  gout,  and  other 
phases  of  the  uric-acid  diathesis,  oxaluria, 
diabetes  mellitus,  and  gall-stones  ;  all  which 
perversions  of  nutrition  are  in  some  manner 
closely  correlated  and  to  some  extent  con- 
vertible.   The  series  form  a  group  to  which 
the  name  V  arthritisme  has  been  given  by 
Bouchard,  from  the  marked  prevalence  of 
the  joint-affections  included  under  the  terms 
'rheumatism'  and 'gout.'  Sex  and  Age. — That 
excessive  corpulence  is  more  common  among 
women  than  among  men  is  also  well  known. 
Several  circumstances  have  been  suggested 
to  account  for  this,  such  as  the  menstrual 
functions  of  women,  pregnancy  and  suckling, 
from  which  fatness  often  dates,  their  less 
muscular  activity  as  compared  with  men, 
and  their  frequently  diminished  oxidative 
power,  due  to  poverty  of  red  blood-corpuscles. 
Age  appears  to  have  considerable  influence 
in  determining  this  condition.     Under  a 
healthy  regimen  children  get  fat  from  birth, 
notwithstanding  that  at  the  same  time  the 
albuminoid  ingesta  must  be  largely  employed 
in  the  construction  of  the  rapidly  growing 
tissues ;  and  hence,  at  this  period  of  life,  the 
fat  and  amyloid  food-stuffs  are  the  chief 
sources  of  the  adipose  deposit.    How  fre- 
quently are  seen  children,  improperly  fed  on 
excess  of  starchy  matter,  very  fat,  whilst 
their  general  nutrition  is  much  impaired.  A 
fat  child  is  far  from  necessarily  being  a 
healthy  one.    At  puberty  there  is  frequently 
a  diminution  in  weight,  both  relatively  to  the 
height  and  absolutely ;  but  the  contrary  to 
this  sometimes  accompanies  the  establish- 
ment of  menstruation,  especially  if  the  sub- 
ject be  very  chlorotic — that  is,  with  an  en- 
feebled oxygen-carrying  blood-power.  After 
the  age  of  forty,  particularly  in  women  at 
the  climacteric,  the  influence  of  age  markedly 
asserts  itself.    Even  the  manifestation  of  the 
hereditary  tendency  may  be  postponed  until 
that  period,  and  for  women  to  become  fat  at 
that  time  is  almost  the  rule.   The  perversion 
of  nutrition  now  under  consideration  is,  in 
some  unknown  way,  curiously  but  distinctly 
associated  with  the  degree  of  development  of 
the  sexual  functions,  and  in  an  inverse  direc- 
tion   This  is  very  noticeable  m  eunuchs  and 
animals  whose  generative  organs  have  been 
removed,  and  the  part  played  by  the  cessa- 
tion of  ovulation  has  been  already  mentioned. 
Even  during  pregnancy,  when  ovulation  is 
suspended,  it  is  no  uncommon  occurrence 
for  the  subcutaneous  fat  to  be  increased  m 
amount.    Occupations.— Those  compelling  a 
sedentary  life  undoubtedly  favour  the  de- 
velopment of  corpulence,  especially  it  there 
be  hereditary  predisposition,  together  with 


large  eating  and  alcoholic  indulgence.  Race. 
— Among  certain  races  obesity  appears  to 
prevail,  as  for  instance  the  Hottentots  ;  and 
whilst  amongst  some,  such  as  certain  castes 
of  Hindoos,  the  condition  has  been  highly 
esteemed,  amongst  others,  as  the  Greeks  and 
Romans,  it  was  regarded  as  disgraceful. 
Climate. — Although  very  fat  people  are  met 
with  in  all  climates,  there  appears  to  be  a 
special  tendency  to  their  predominance  in 
low-lying,  damp  countries,  whilst,  with  cer- 
tain exceptions,  they  are  less  often  seen  in 
very  hot  and  in  mountainous  districts. 
Nervous  influences. — Since  the  nervous  sys- 
tem so  directly  influences  tissue-changes,  it  is 
not  to  be  wondered  at  that  certain  nervous 
states  favour  obesity  as  they  do  diabetes  mel- 
litus, another  state  of  malnutrition ;  it  is  of 
frequent  occurrence  in  hysteria  and  in  idiots. 
Localised  increase  of  subcutaneous  fat  has 
been  noticed  in  neuralgic  areas  and  para- 
lysed limbs,  and  also  in  cases  of  atrophic 
muscular  disease — lipomatosis  neurotica. 

(6)  Determining  causes. — Excessof food 
is  the  first  of  these  to  be  mentioned.  "Whilst 
no  doubt  a  large  excess  of  food  may  lead  to 
corpulency,  it  must  be  confessed  that  it  very 
often  does  not  do  so,  and  extremely  thin  men 
are  often  large  eaters.  And,  on  the  contrary, 
many  women  who  become  excessively  obese 
have  poor  appetites.  It  has  been  estimated 
by  Bouchard  that  40  per  cent,  of  the  obese 
are  large  eaters,  and  that  10  per  cent,  eat  less 
than  the  normal  quantity.  Nor  does  it  seem 
in  these  different  classes  of  cases  that  the 
kind  of  food  makes  much  difference.  Some 
get  fat,  eat  what  they  will;  others  do  not, 
whatever  their  diet.  Nevertheless,  starches 
and  sugars  are,  as  a  rule,  more  effective  fat- 
producers  than  fats.  Drink.— It  is,  however, 
usually  the  case  that  very  fat  people  take  a 
large  amount  of  fluid  food.  How  alcohol 
acts  in  the  production  of  fat  is  not  very  clear. 
It  is  asserted  that  it  does  so  by  diminishing 
oxidation ;  but  this  is  not  the  entire  explana- 
tion, for  the  extent  of  obesity  is  far  from 
being  proportionate  to  the  amount  taken,  ana 
not  infrequently  an  excessive  ingestion  is 
not  associated  with  corpulency.  There  would 
also  seem  to  be  something  due  to  the  form 
in  which  the  alcohol  is  taken.  Exercise  — 
Deficient  muscular  activity,  by  dimmishing 
the  amount  of  oxidation  of  tissue,  favours 
obesity,  especially  in  cases  of  idleness  follow- 
ing on  a  period  of  considerable  energy,  the 
quantity  of  food  taken  remaining  the  same ; 
and  since,  as  a  rule,  the  stouter  the  person 
the  less  capable  is  he  of  exercise,  these  two 
conditions  react  one  upon  the  other,  m 
favour  of  fat-production.  But  lack  of  exer- 
cise, like  over-feeding,  is  not  invariably  fol- 
lowed by  corpulence,  nor  are  the  two  con- 
ditions when  combined.  Bouchard  indeed 
calculates  that  only  37  per  cent,  of  fat  people 
take  too  little  exercise,  and  28  per  cent,  even 
exceed  the   average  man  in  this  respect. 


OBESITY 


249 


Disease. — Exceptional  cases  of  corpulence 
have  followed  recovery  from  severe  fevers, 
and  extensive  bleedings,  even  when  there 
had  been  no  predisposition ;  and  a  similar 
result  has  been  met  with  after  prolonged  ad- 
ministration of  mercurials  and  arsenic,  which 
is  perhaps  to  be  explained  by  the  deteriorat- 
ing influence  that  these  drugs  are  said  to 
possess  on  the  red  blood-corpuscles. 

Pathology. — Assuming  that  the  current 
views  on  lipogenesis,  or  fat-formation,  are 
known  to  the  reader,  it  is  sufficient  here  to 
state  that  from  whatever  source  the  fat  of 
the  body  be  derived,  whether  from  the  fatty, 
the  amyloid,  or  albuminoid  elements  of  the 
food,  or  from  all,  as  is  most  probable,  the 
fact  of  its  being  stored  up  as  adipose  tissue 
must  be  regarded  chemically  as  an  expres- 
sion of  deficient  or  delayed  oxidation ;  a  pro- 
cess which,  if  it  had  been  more  complete, 
would  have  resulted  in  the  conversion  of 
these  elements  into  carbonic  acid  and  water, 
to  which  the  fat  itself  is  reduced  when  it  is 
subsequently  used  up  in  the  economy.  It  is 
thus  that  the  corpulence  that  frequently  at- 
tends such  morbid  states  as  anaemia,  chlorosis, 
haemorrhage,  some  pulmonary  and  cardiac 
diseases,  and  alcoholism,  is  to  be  explained ; 
since  in  all  these  diseases  the  oxygenising 
power  of  the  blood  is  deficient.  Briefly,  the 
causes  of  obesity  may  be  grouped  into  those 
which  favour  the  assimilation  by,  and  ac- 
cumulation in,  the  tissues  of  fat,  and  those 
which  diminish  the  combustion  of  the  same ; 
conditions  which  often  co-exist. 

The  fat  of  the  body  in  an  average  male 
adult  constitutes  about  one-twentieth,  and  in 
the  female  rather  more,  of  the  total  weight. 
It  is  not  for  3h  months  after  the  commence- 
ment of  development  that  the  adipose  tissue 
is  sufficiently  differentiated  to  be  distinguish- 
able ;  it  gradually  increases  in  amount,  being 
considerable  at  birth  and  up  to  puberty,  when 
it  often  diminishes  slightly ;  during  maturity 
it  increases,  or  the  reverse,  being  very  vari- 
able in  amount ;  and  during  old  age  it  de- 
creases. During  childhood  the  adipose  tissue 
is  more  evenly  distributed  in  the  subcutaneous 
tissue  than  in  later  life,  when  fat  tends  rela- 
tively to  diminish  on  the  surface  in  proportion 
as  it  becomes  deeper-seated. 

In  the  three  situations  in  which  the  fat  is 
chiefly  deposited— namely,  the  subcutaneous, 
subserous,  and  intermuscular  connective 
tissue — there  are  certain  areas  which  are  pre- 
wred  by  it,  as  there  are  others  which  escape. 
Whilst  the  abdomen,  buttocks,  breasts,  and 
neck  are  especially  prominent,  the  wrists, 
ankles,  eyelids,  scrotum,  and  penis  are  free 
from  fat.  Beneath  serous  membranes  it  is 
▼ery  unequally  distributed.  Fat  is  never  \ 
"een  beneath  the  peritoneal  coat  of  the 
sumach  or  intestines,  the  parietal  peri- 
cardium, or  the  visceral  pleura ;  whilst  the 
groat  omentum,  which  usually  weighs  about 
*  lb.,  may  reach  to  7  or  8  lbs.,  or,  it  is  said, 


even  30  lbs.,  and  a  thickness  of  half  an  inch 
or  more  of  fat  may  be  included  between  the 
layers  of  the  mesentery.  A  considerable 
amount  is  developed  beneath  the  visceral 
pericardium ;  and  under  the  synovial  mem- 
branes fat  may  be  deposited  to  such  an  ex- 
tent as  to  interfere  with  the  movements  of 
the  joints.  Adipose  tissue  is  never  found 
within  the  cranial  cavity,  but  may  be  present 
in  large  quantity  in  the  spinal  canal. 

The  ordinary  state  of  the  organs  found  in 
very  corpulent  people  is,  that  the  lungs  are 
small ;  the  heart  and  the  liver  large,  and  in- 
filtrated with  fat,  the  former  having  the 
right  side  dilated  with  hypertrophy  of  the 
left  ventricle  or  atrophy  of  the  entire  organ, 
and  the  latter  showing  a  state  of  partial 
cirrhosis  or  the  nutmeg  appearance ;  the 
gall-bladder  containing  only  a  little  pale  bile 
or  mucus ;  the  stomach  large  and  muscular, 
but  well-developed  and  with  the  intestines 
often  dilated ;  the  kidneys  small,  as  also  the 
spleen  and  lymphatic  glands ;  and  the  pan- 
creas largely  developed.  In  extreme  cases 
the  blood  may  contain  four  to  five  times  the 
normal  amount  of  fat,  sufficient  to  give  it  an 
altered  appearance  to  the  naked  eye. 

Like  many  other  conditions  of  disease,  it 
is  impossible  to  define  the  exact  line  at  which 
a  morbid  obesity  may  be  said  to  commence. 
All  degrees  of  corpulence,  indicated  by  such 
terms  as  '  stout,'  embonpoint,  &c,  occur,  to 
which  the  notion  of  disease  is  wholly  inap- 
plicable. Nor,  as  will  be  seen,  can  the  dis- 
turbance of  function  be  taken  in  all  cases  as 
the  measure  of  a  morbid  state,  since  the 
impairment  of  function  is  not  always  pro- 
portionate to  the  amount  of  fat. 

As  instances  of  extreme  corpulency  the 
following  may  be  quoted : — 

Daniel  Lambert,  who  at  twenty-three 
years  old  weighed  32  st.,  but  could  walk 
from  Woolwich  to  London.  His  subsequent 
maximum  weight  reached  to  52  st.  11  lbs. 
Edward  Wright,  44  st.  Dr.  Wardell  records 
the  case  of  a  young  married  woman,  who 
at  eighteen  was  thin  and  delicate,  had  no 
children,  and  lived  well ;  she  died  at  the  age 
of  forty-one;  the  thickness  of  the  subcuta- 
neous fat  on  the  sternum  was  4  inches,  and 
midway  between  pelvis  and  umbilicus  8 
inches.  The  heart  weighed  3G  oz.,  the  liver 
118  oz.,  and  there  were  prolongations  of  fat 
from  the  omentum  1  to  4  inches  long,  as 
thick  as  a  candle.  More  recently  a  woman 
of  Baltimore,  U.S.A.,  was  stated  to  scale 
850  lbs. 

As  illustrations  of  precocious  obesity,  cases 
are  on  record  of  a  girl  weighing  13  st.  at  the 
age  of  twelve  years ;  of  another  aged  11  years 
weighing  29  st. ;  and  of  a  boy  weighing  8  st. 
12  lbs.  at  three  years.  This  boy  had  three 
teeth  at  birth,  and  twenty-Bix  at  thirteen 
months  old.  Infants  excessively  fat  at  birth 
usually  fail  to  maintain  their  relative  bulk 
after  weaning. 
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Thus,  in  extreme  cases,  one-half,  or  three- 
fourths  even,  of  the  body-weight  may  be  fat. 

Symptoms. — The  general  appearance  of  a 
corpulent  person  scarcely  needs  description. 
The  condition  may  be  associated  either  with 
a  hypersemic  or  full-blooded,  or  with  an 
ansemic  state  of  body  (the  hemoglobin  being 
deficient  in  amount  rather  than  the  corpuscles 
too  few),  and  it  is  desirable  to  recognise  this 
in  view  of  treatment.    Owing  to  the  fatty 
infiltration  of  the  muscular  tissues,  and  the 
degeneration  of  the  fibres,  the  muscular 
energy  is  diminished,  this  being  especially 
noticeable  in  regard  to  the  heart,  the  action 
of  which  is  easily  disturbed,  and  palpitation 
is  a  frequent   symptom,  accompanied  by 
dyspnoea,  induced  by  slight  exertion.  The 
affection  of  the  voluntary  muscles  manifests 
itself  in  an  indisposition  to  active  exercise. 
The  digestive  power  is  often  very  well  main- 
tained, and  this  notwithstanding  the  frequent 
excess  both  in  the  quantity  and  in  the  quality 
of  food  indulged  in.    Periodical  impairments 
are,  however,  frequent ;  and  pyrosis,  flatulence, 
and  constipation  or  diarrhoea,  with  offensive 
stools  containing  much  fat,  are  often  trouble- 
some.   The  cardiac  sounds  are  usually  feeble 


and  distant,  though  the  reverse  obtains  when 
there  is   a  hypertrophied  ventricle.  The 
pulse  is  very  variable,  full,  or  small  and 
weak,  according  to  the  plethoric  or  feeble 
state  of  the  individual;  more  or  less  fre- 
quent than  normal,  irregular  or  dicrotic, 
dependent  on  the  degree  of  fatty  change  in 
the  heart,  or,  if  of  high  tension,  from  fibrosis 
of  the  arterioles  (see  Heaet,  Fatty  Growth 
on).    The  mental  activity  is  uncertain,  and 
many  external  causes  tend  to  modify  it; 
but  the  temperament  is  proverbially  'easy- 
going,' indolent,   and  lethargic,  especially 
after  meals,  although  very  frequently  _  in- 
terrupted by  attacks  of  peevishness  and  irri- 
tability, or  by  unusual  somnolence  and  quiet. 
Examples,  however,  of  considerable  intel- 
lectual attainments  are  not  unknown  among 
the  corpulent.    The  excretions  are  usually 
copious.     Profuse  sweating  is  induced  by 
slight   exertion,  and  the  secretion  of  the 
sebaceous  glands  is   abundant  and  often 
foetid.    The  urine  is  generally  acid,  often 
diminished  in  quantity,  and  contains  an  ex- 
cess of  uric  acid,  urates,  and  frequently  oxa- 
late of  calcium.    Partly  from  chafing,  and 
partly  from  the  excessive  cutaneous  secre- 
tions, intertrigo  and  other  eruptions  are  apt 
to  occur  in  the  folds  of  the  groin,  below  the 
mamme,  and  in  similar  parts    The  vessels 
share  in  the  general  malnutrition  of  the 
tissues,  and  atheroma  of  the  arteries  is  often 
found,  whilst  the  veins  become  distended 
and  varicose,   forming    hemorrhoids  and 
varicocele.    Some  oedema  of  the  ankles  is 
also  usual,  and  hemorrhages  from  nose  or 
lungs  are  not  uncommon.    Depending  upon 
these  vascular  changes  are  the  congested 
and  bloated  appearance  of  the  face,  and  the 


liability  to  headaches,  vertigo,  and  giddiness. 
Disturbances  of  sight  and  hearing  are  fre- 
quently noticed  in  fat  people.  Irregularities 
of  menstruation,  which  may  be  early  in  ap- 
pearance, are  frequent.  The  sexual  appetite 
is  frequently  deficient  in  both  sexes,  and 
sterility  is  common  in  women  :  in  man  it  has 
been  attributed  to  the  deposition  of  fat  along 
the  course  of  the  spermatic  vessels,  causing 
impaired  nutrition  of  the  testes,  as  shown  by 
the  scanty  and  inactive  spermatozoa  found 
in  the  semen.  Accumulation  of  fat  around 
the  umbilical  ring  favours  the  occurrence 
of  hernia  in  this  situation,  a  not  uncommon 
event  in  the  corpulent.  The  enormous 
weight  of  the  abdomen  causes  a  constant 
backache  from  painful  overstrain  of  the 
dorsal  muscles. 

The  condition  of  obesity,  like  other  general 
perversions  of  nutrition,  most  distinctly  pre- 
sents other  characteristics  than  the  mere 
signs  and  symptoms    above  enumerated. 
'  Corpulence  is  not  only  a  disease  itself,  but 
the  harbinger  of  others,'   as  Hippocrates 
pointed  out.    There  are  certain  tendencies 
and  Uabihties  which  the  state  engenders  ; 
and  intercurrent  maladies  come  to  possess 
special  features.    Periodically,  the  fat  man 
ails  without  perhaps  any  obvious  cause,  and 
such  ailments  must  be  regarded  as  the 
expression  of  malnutrition  of  the  tissues 
produced  by  the  excess  of  fat.    Among  the 
more  prominent  of  these   affections  is  a 
proneness  to  catarrh  of  the  respiratory  and 
alimentary  mucous  membranes,  and  period- 
ical 'colds'  and  diarrhoeas  are  frequent. 
This  is  in  great  part  due  to  the  fact  that 
the  power  of  self-regulation  of  temperature, 
which  the  body  possesses,  is  diminished  by 
the  thick  layer  of  subcutaneous  fat,  which  is 
a  bad  conductor  of  heat,  and  interferes  with 
compensatory  radiation.    At  the  same  time 
the  plethoric  condition,  and  the  enfeebled 
circulation  due  to  the  weak  heart,  tend  to 
the  same  end,  namely,  a  liability  to  conges- 
tion of  the  ill-supported  tissues,  such  as  the 
mucous  membranes,  with  the  results  of  such 
congestion  in  excessive  secretion  and  other 
derangements  of  function. 

The  obese  subject  is  quite  as  liable  to  tne 
acute  diseases  as  is  the  thin  man ;  and  these 
maladies  run  in  him  a  singularly  unfavour- 
able course.  The  diminished  power  of  heat- 
radiation  increases  the  pyrexia ;  and  the 
weak  heart  favours  the  establishment  ot  tne 
adynamic  state.  Such  means  for  lowering 
the  temperature  as  cold  applications  have 
but  little  effect  through  the  thick  fat ;  ana 
aconite  is  contra-indicated  by  the  pulse. 
But  since  the  oxidising  process  in  the  corpu- 
lent is  diminished,  the  temperature  m  the 
febrile  state  is  rarely  very  high,  and  at  the 
same  time  is  but  ill  resisted. 

The  effective  agent  in  fat  formation,  namely, 
deficient  oxidation,  also  favours  the  formation 
of  uric  acid,  and  hence  the  fat  are  often 
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Saccharine  urine  (a  condition  which, 
whatever  view  be  taken  of  its  pathology,  is 
manifestly  an  expression  of  deficient  oxida- 
tion)— especially  that  form  which  is  met 
with  in  those  advanced  in  life — very  fre- 
quently occurs  in  stout  people,  not  only  in 
an  intermittent  form,  but  constantly  with 
other  symptoms  of  true  diabetes  mellitus.  In 
32  of  140  cases  of  diabetes  mellitus  observed 
by  Seegen,  obesity  preceded  the  glycosuria. 

Progress  and  Prognosis. — The  progress 
of  obesity  is  essentially  chronic,  and  rarely, 
if  ever,  tends  to  other  than  increase  of  this 
state.  Extreme  fatness  in  the  very  young, 
as  already  stated,  usually  subsides ;  but  the 
obesity  of  advanced  life  never  does,  unless 
any  exhaustive  disease  should  co-exist,  such 
as  cancer  or  diabetes ;  and  the  latter  by  no 
means  produces  then  the  emaciation  that  it 
causes  in  young  people.  Obesity  should,  on 
the  whole,  be  regarded  as  a  grave  matter, 
since  very  fat  people  rarely  reach  an  ad- 
vanced age;  whilst  a  decrease  of  fat  at 
middle  age  in  a  person  hitherto  stout  should 
be  regarded  with  suspicion. 

In  obesity,  death  by  syncope  may  result 
from  an  extremely  fatty  heart;  from  apo- 
plexy, caused  by  rupture  of  an  atheromatous 
vessel  in  the  brain ;  or  from  acute  pulmonary 
congestion,  with  general  oedema  from  cardiac 
dilatation ;  whilst  rupture  of  the  heart,  angina 
pectoris,  and  uraemia  are  among  the  dangers 
to  which  the  obese  are  liable.  Not  infre- 
quently some  sudden  exertion  has  imme- 
diately preceded  the  fatal  end. 

Treatment. — It  is  unnecessary  even  to 
enumerate  the  nostrums  that  a  fanciful  em- 
piricism has  suggested  for  the  prevention  or 
cure  of  obesity. 

Recognising  that  accumulation  of  fat  is  a 
perversion  of  nutrition,  which,  if  once  estab- 
lished, and  with  a  strong  hereditary  pre- 
disposition, cannot  be  cured,  it  follows  that 
we  should  endeavour  to  prevent  as  far  as 
possible  its  increase,  by  avoidance  of  those 
factors  which  pathology  tells  us  are  favour- 
able to  its  development.  The  guides  as  to 
how  far  a  given  plan  may  be  proceeded  with 
are,  first  of  all,  the  age  and  general  condition 
of  the  patient,  especially  as  regards  the  heart's 
power ;  and,  secondly,  the  feelings  and  capa- 
bility of  the  patient,  as  the  treatment  is  pur- 
sued. Each  case  must  be  treated  according 
to  circumstances,  bearing  in  mind  that  the 
objects  to  be  aimed  at  are  to  diminish  the  1 
sources  of  the  fat,  and  to  increase  the  oxygen- 
carrying  power  of  the  blood  and  oxidising 
power  of  the  tissues.  J 

The  diet  must  be  regulated  in  quantity  and 
quality.  Since  a  healthy  diet  should  consist 
oi  certain  proportions  of  nitrogenous,  amyloid, 
Bid  fatty  principles,  and  since  from  all  theHe 
tnree  substances  fat  may  be  formed  in  the 
.  the  question  arises,  which  can  bo  most 
advantageously  diminished.  Experience  sup- 
ports our  pathological  knowledge  in  advo- 


cating a  withdrawal  as  far  as  possible  of 
fatty  and  more  especially  starchy  food,  whilst 
at  the  same  time  a  moderate  increase  in  albu- 
minoid matter  is  permitted ;  for  with  a  fan- 
quantity  of  the  other  food- stuffs,  proteids 
mcrease  tissue-change.  It  is  on  this  prin- 
ciple that  systems  of  dietary  for  the  cor- 
pulent are  founded,  the  best  known  of  which 
bears  the  name  of  Banting,  who  for  a  year 
(1863)  successfully  followed  out  a  plan  laid 
down  for  him  by  Dr.  Harvey,  with  the  result 
of  losing  44  lbs.  in  weight,  and  without  the 
recurrence  of  corpulence  when  ordinary  diet 
was  resumed.  There  are  many  other  cases 
recorded.  Dr.  Cheyne,  who  weighed  32  st., 
reduced  himself  a  third  in  weight,  and  lived 
afterwards  in  good  health  to  the  age  of 
seventy -two  (Dr.  Wadd  on  C  opulence, 
1822).  _  Lean  meats,  sweetbread,  fish — ex- 
cept rich  kinds,  such  as  salmon  and  eels  

clear  soups,  poultry,  game,  eggs,  cheese, 
green  vegetables,  toast,  gluten  bread,  fresh 
fruit,  and  pickles  are  allowable  articles  of 
diet.    An  average  diet  for  an  adult  would  be 
12  oz.  lean  meat,  6  oz.  rusks  or  gluten  bread, 
4  oz.  green  vegetables,  1  oz.  butter,  and  1£ 
pint  tea.    If  the  normal  daily  requirements 
be  put  at— proteids  130  grammes,  fats  86 
grammes,  and  carbohydrates  380  grammes 
(these  ingredients  being  water-free);  then 
the  Harvey-Banting  diet  may  be  taken  as — 
proteids  170  grammes,  fats  10  grammes, 
carbohydrates  80  grammes.    It  is  necessary 
that  the  regime  be  steadily  adhered  to  for 
a  considerable  period,  and  recurred  to  from 
time  to  time  when  the  weight  shows  signs 
of  increasing.    Several  well-known  modifi- 
cations of  this  diet  have  been  proposed. 
Ebstein's  plan  was  based  on — proteids  100 
grammes,  fats  85  grammes,  carbohydrates 
50  grammes,  with  1,750  grammes  of  fluid, 
being  an  amount  of  proteids  much  below  the 
normal,  whilst  the  fats  are  of  the  healthy 
quantity.    The  deficiency  of  proteids  tends  to 
prevent  this  diet  being  pursued  for  long  with- 
out loss  of  strength,  and  it  would  be  prob- 
ably more  economical  if  rather  less  fat  and 
rather  more  starch  were  allowed.  Oertel's 
system  is  characterised  by  a  marked  restriction 
of  fluids,  the  dry  proteids  being  170  grammes, 
fats  44,  and  carbohydrates  114  grammes.  The 
reader  will  determine  for  himself  how  these 
proportions  of  alimentary  principles  may  be 
distributed  among  various  ordinary  articles 
of  diet.    The  exact  influence  of  an  excess  of 
water  in  tissue-rttlabolism  is  uncertain,  but 
there  is  no  doubt  that  a  largo  number  of 
fat  people  consume  an  excessive  amount  of 
fluid,  of  which  it  may  not  bo  forgotten  that 
alcohol  forms  very  frequently  a  considerable 
proportion,  and  on  such  grounds  a  restricted 
intake  might  be  regarded  as  desirable.  But 
whilst   oases   of   obesity   associated  with 
Ml  i ■miii  may  be  benefited  by  this  treatment, 
it  must  be  admitted  that  dehydration  is  at- 
tended with  great  risk  in  plethoric  persons, 
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especially  if  the  nitrogenous  food  exceed  or 
even  equal  the  normal  quantity,  since  serious 
disorders  may  result  from  accumulation  in 
the  tissues  of  their  products  of  waste,  from 
lack  of  fluid  to  flush  them  out.  Still  more 
is  this  the  case  in  those  extreme  methods  of 
dieting  which  consist  of  a  practically  un- 
limited amount  of  meat  food,  with  complete 
abstinence  from  fats,  starches,  and  sugars ;  and 
with  such  regimen  a  large  allowance  of  hot 
water  is  insisted  on.  This  plan,  known  as 
the  Salisbury  treatment,  has  been  pursued 
in  a  modified  form  by  Mr.  Towers  Smith 
with  considerable  success.  The  fact  is  that 
each  plan  has  its  merits  and  can  claim  suc- 
cessful results,  but  judgment  is  requisite  in 
its  application  to  individual  cases.  All 
methods  compel  a  very  great  decrease  from 
the  normal  of  starches,  but  on  each  of  the 
other  alimentary  principles  much  diversity 
of  practice  exists.  It  cannot,  however,  be 
too  strongly  insisted  on  that  for  any  con- 
siderable increase  in  nitrogenous  food  the 
kidneys  must  be  in  a  perfectly  healthy  state, 
and  this  should  only  be  permitted  in  con- 
junction with  a  free  exhibition  of  water. 
Alcohol  generally  should  be  avoided,  but 
especially  spirits  and  beer,  which  must  be 
absolutely  forbidden,  except  on  emergency ; 
cider  or  the  light  dry  wines,  both  white  and 
red,  diluted  with  water,  are  less  objectionable. 
Tea  and  coffee  are  supposed  to  interfere  with 
tissue-change,  and  therefore  should  be  taken 
sparingly;  and  milk,  from  the  quantity  of 
fat  it  contains,  is  to  some  extent  inadmissible, 
although  a  skim-milk  diet  has  been  proposed. 

Eegular  exercise,  within  the  limits  of  the 
patient's  powers,  such  as  riding,  walking, 
rowing,  and  gymnastics,  is  of  great  benefit 
by  directly  inducing  an  increased  oxidation 
of  tissue,  and  improving  the  quality  of  the 
blood,  and  therefore  its  oxygen  -  carrying 
power.  It  should  form  an  essential  part  of 
every  system  of  treatment,  the  amount  being 
determined  by  the  state  of  the  patient's 
heart.  Cold  bathing,  if  well  borne,  is  of 
advantage  on  similar  grounds.  Free  sweat- 
ing by  Turkish  baths  is  a  useful  adjunct  to 
dietetic  treatment,  unless  the  circulation  be 
enfeebled.  Breathing  compressed  air,  with 
the  object  of  increasing  the  tissue-oxidation, 
has  been  recommended. 

It  is  in  carrying  out  a  system  rather  than 
in  devising  one  that  the  difficulty  occurs. 
The  regularity  and  restraint  prove  irksome 
to  the  patient,  and  are  frequently  broken. 
Hence  ifis  that  the  regimen  and  spare  diet 
of  the  various  spas,  such  as  Carlsbad, 
Marienbad,  Kissingen,  and  Ems  have  great 
advantages,  since  at  such  places,  and  in  such 
surroundings,  the  patient  more  readily  and 
willingly  pursues  a  given  plan. 

In  the  treatment  of  intercurrent  diseases, 
it  is  essential  to  remember  the  enfeebled 
resisting  power  of  the  patient,  and  the 
frequent  necessity  for  stimulants. 


Among  the  many  drugs  that  have  been 
used  for  obesity  may  be  mentioned  alkalis, 
iron,  and  iodine.  Soap  was  formerly  much 
employed,  as  much  as  three  ounces  being 
given  daily  with  milk  and  lime  water ;  and 
some  of  the  good  effects  of  the  various 
'  waters '  are  ascribed  to  their  alkaline  pro- 
perties, especially  the  alkaline  aperients  of 
the  above-mentioned  spas.  Iron  is  an  essen- 
tial in  those  forms  of  corpulence  associated 
with  anaemia,  and  most  satisfactory  results 
follow  its  administration,  as  the  hearth  im- 
proves and  the  fat  diminishes.  Young  chlo- 
rotic  subjects  benefit  by  this  treatment,  which 
may  be  advantageously  carried  out  at  some 
chalybeate  spring,  such  as  Tunbridge  Wells, 
Harrogate,  or  Spa.  The  iodides,  such  as  those 
of  potassium  and  iron,  given  in  large  doses, 
undoubtedly  effect  a  reduction  in  the  amount 
of  fat,  but  not  always  with  a  corresponding 
improvement  in  health.  So  long  as  this  does 
not  suffer,  and  the  patient  improves,  the  drug 
may  be  persevered  in,  but  it  is  frequently 
very  badly  borne  when  taken  in  quantity. 
The  preparations  of  fucus  vesiculosus,  the 
basis  of  certain  quack  remedies,  appear  to 
depend  for  their  value  on  the  iodine  contained 
in  them.  Permanganate  of  potassium  has 
been  recommended  on  the  same  _  grounds 
that  its  use  is  advocated  in  lithsemia  and  in 
glycosuria,  namely,  to  promote  oxidation. 

W.  H.  Allchin. 

OBLADIS,  in  the  Tyrol.  —  Earthy 
saline  waters  and  climatic  health  resort. 

OBSOLESCENT  (pbsolesco,  I  grow 
out  of  use). — A  term  applied  to  miliary 
tubercle,  when,  instead  of  undergoing  de- 
structive changes,  it  becomes  dried  up, 
shrunken,  and  hard,  and  thus  remains  inert. 
See  Tubeeclb. 

OBSTRUCTION  and  OCCLU- 
SION.— Obstruction  and  occlusion  of  the 
different  tubes  and  orifices  of  the  body  are 
mainly  effected  in  three  different  ways :  first, 
by  bloeUng  of  a  tube  by  its  contents; 
secondly,  by  alteration  in  its  walls  ;  thirdly, 
by  pressure  from  witliout. 

1.  Blocking.— The  first  mode  of  obstruc- 
tion is  met  with  in  most  of  the  tubes  of  the 
body,  and  may  be  produced  in  various  ways. 
The  occluding  mass  may  be  composed  of  the 
normal  contents  of  the  tube;  of  these  con- 
tents variously  altered;  or,  lastly,  it  may 
be  some  foreign  substance  introduced  from 
without.  Examples  of  the  first  of  these 
modes  occur  in  the  intestine,  in  cases  of  im- 
pacted faces  or  intestinal  concretions ;  in  the 
biliary  and  urinary  passages  from  calculi ;  m 
rhe  ducts  of  glands  from  the  products  of 
catarrh  or  inspissated  mucus;  and  in  the 
blood-vessels  from  deposits  of  fibrin.  Ob- 
struction by  foreign  bodies  may  of  course 
occur  in  all  tubes  in  direct  communication 
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with  the  external  surface,  but  even  internal 
tubes  are  sometimes  obstructed  in  this  man- 
ner. As  examples  of  this  may  be  cited  the 
occasional  obstruction  of  the  bile-ducts  by 
hydatid  cysts,  or  by  the  ascaris  lumbricoides ; 
of  the  pulmonary  artery  by  hydatids ;  of 
capillaries  by  masses  of  bacteria ;  and  of  the 
pulmonary  capillaries  by  air  sucked  in  by  a 
wounded  vein. 

2.  Parietal  Changes.— Obstruction  of 
tubes  from  alteration  in  their  walls  is  the 
most  common  cause  of  the  various  forms  of 
permanent  stricture,  and  may  arise  from 
many  different  conditions.  First,  in  those 
tubes  whose  walls  are  muscular,  it  may  be 
the  result  of  spasm.  This  form  of  obstruc- 
tion is  usually  only  of  temporary  duration, 
and  is  probably  not  of  very  frequent  occur- 
rence. It  is  supposed  to  take  place  in  the 
urethra  and  the  bile-duct,  but  the  most  im- 
portant instances  of  it  are  met  with  in  the 
respiratory  and  vascular  systems.  In  the 
former  we  have  examples  in  spasmodic 
closure  of  the  glottis,  and  also  in  the  narrow- 
ing of  the  bronchial  tubes  in  spasmodic 
asthma ;  in  the  latter  in  the  obstruction  by 
spasm  of  the  small  arteries  of  the  base  of  the 
brain,  to  which  the  initial  phenomena  of  the 
epileptic  seizure  are  ascribed  by  some.  To  a 
similar  spasmodic  occlusion  of  the  arterioles 
of  the  lungs  Sir  George  Johnson  ascribes 
many  of  the  phenomena  of  cholera.  To  a 
more  prolonged  spasm  of  the  blood-vessels 
the  gangrene  of  Eaynaud's  disease,  and  that 
produced  by  ergot,  have  been  attributed. 

Obstruction  from  more  permanent  altera- 
tions in  the  walls  of  the  tubes  may  be  pro- 
duced, first,  by  acute  inflammatory  swelling 
and  oedema,  and  by  the  formation  of  false 
membranes;  and,  secondly,  by  chronic  in- 
flammatory thickenings  and  cicatricial  con- 
tractions. These  form  the  non-malignant 
permanent  strictures,  as  of  the  urethra, 
oesophagus,  pylorus,  and  intestines.  Thirdly, 
the  growth  of  some  malignant  or  other  tu- 
mour in  the  walls  of  tubes  may  lead  to  the 
same  result.  This  form  of  stricture  is  espe- 
cially common  in  the  digestive  canal,  from 
the  pharynx  downwards. 

8.  External  Pressure.— Lastly,  obstruc- 
tion and  occlusion  are  often  the  result  of 
pressure  from  without.  This  pressure  may 
be  exercised  by  a  tumour  of  some  kind,  or  by 
enlargement  of  an  organ,  as,  for  example,  the 
obstruction  of  the  trachea  produced  by  an 
enlarged  thyroid  body.  Or  the  pressure  from 
without  may  be  produced  by  the  effects  of 
inflammatory  processes  occurring  in  the  sur- 
rounding parts.  We  have  examples  of  this 
m  occlusion  of  the  intestine  by  fibrous  bands, 
■M  in  obstruction  of  the  tubuli  uriniferi  of 
we  kidney  by  the  cirrhotic  process.  Other 
examples  of  pressure  from  without,  causing 
JDstniction,  occur  in  displacements  of  the 
'"teatme  in  hernia,  with  which  may  be 
massed  the  various  forms  of  volvulus. 
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Effects.— The  effects  of  obstruction  and 
occlusion  differ,  of  course,  according  to  the 
tube  or  orifice  affected.  They  are  in  part 
due  to  the  arrest  of  function  of  the  tube,  and 
in  part  are  purely  mechanical.  The  most 
general  mechanical  effect  is  dilatation  of  the 
tube  behind  the  seat  of  the  obstruction,  owing 
to  the  accumulation  of  its  contents  (see  Dila- 
tation) .  "When  these  contents  are  themselves 
irritating,  or  when  the  disturbing  cause  also 
constricts  the  blood-vessels,  ulceration  or 
gangrene  and  perforation  are  liable  to  occur. 
The  other  effects  are  mainly  due  to  the  back- 
ward pressure  of  the  accumulation.  In  cases 
where  the  tube  is  the  duct  of  a  gland,  the 
ultimate  effect  is  to  arrest  the  secreting  func- 
tion, and  cause  atrophy  of  its  substance.  This 
is  attended  by  cessation  of  any  further  accu- 
mulation; and  sometimes  complete  absorp- 
tion of  the  previous  accumulation  takes  place, 
and  the  dilated  duct  shrinks  and  becomes 
completely  atrophied.  Examples  of  this 
series  of  changes  occur  not  infrequently  in 
the  ureter  and  kidney.  W.  Cayley. 

OCCUPATION,  etiology  of.— See 
Disease,  Causes  of;  and  Public  Health. 

CEDEMA  (ot'Sea,,  I  swell).— Synon.  :  Fr. 
CEdeme;  Ger.  GEdem. — A  dropsical  effusion 
in  cellular  tissue,  whether  subcutaneous,  sub- 
mucous, subserous,  or  in  the  interstices  of 
organs.    See  Dropsy. 

CESOPHAG-US.Diseasesof.— Synon.: 
Fr.  Maladies  de  VCEsophage;  Ger.  Kranh- 
heiten  der  Speiserdhre. — The  diseases  of  the 
oesophagus  may  be  considered  in  the  follow- 
ing order  :  (1)  Oesophagitis ;  (2)  Ulceration ; 
(3)  Dilatation ;  (4)  Stricture ;  and  (5)  Morbid 
Growths. 

1.  CEsophagitis.— Definition.— Inflam- 
mation of  the  oesophagus. 

^Etiology. — Inflammation  of  the  oesopha- 
gus, arising  in  its  structures  and  confined  to 
it,  is  an  affection  of  rare  occurrence ;  or  it 
may  be  that  it  offers  so  few  marked  symptoms 
that  but  small  attention  is  paid  to  it,  and  it 
never  comes  before  the  physician.  But  by 
no  means  uncommon  is  the  extension  of  in- 
flammation to  the  oesophagus  from  neighbour- 
ing structures.  Thus,  a  catarrhal  inflamma- 
tion of  the  throat  and  fauces  may  pass  down 
the  oesophagus.  In  children  thrush  has  been 
seen  to  extend  into  the  gullet,  setting  up  a 
certain  amount  of  inflammation;  and  the 
same  holds  good  with  regard  to  diphtheria 
and  croup.  Where  organic  disease  of  this 
tube  exists,  a  certain  amount  of  inflamma- 
tion is  liablo  to  be  set  up.  But  by  far  the 
most  common  causes  of  acute  oesophagitis  are 
the  ingestion  of  irritating  or  corrosive  sub- 
stances, such  as  boiling  water,  alkalis,  or 
acids ;  and  mechanical  injury  from  the  intro- 
duction of  foreign  bodies. 

Symptoms. — Somewhere  in  the  line  of  the 
oesophagus,  pain,  varying  in  intensity,  of  & 
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burning  or  lancinating  character,  is  com- 
plained of,  at  times  so  severe  as  to  induce 
vomiting.  This  pain  is  rendered  intensely 
acute  by  all  attempts  at  swallowing.  Even 
the  passage  of  the  saliva  is  sufficient  to  set  it 
up,  and  hence  it  is  that  this  fluid  is  seen 
dribbling  from  the  mouth  of  the  child  who  is 
the  subject  of  this  disorder.  Thirst  is  a  usual 
accompaniment  of  oesophagitis ;  but  rather 
than  endure  the  agony  of  swallowing  fluids, 
the  individual  will  put  from  him  all  fluids, 
however  bland.  If  the  attendant  insist  upon 
an  effort  being  made  to  swallow  some  susten- 
ance, most  usuaUy  this  is  speedily  rejected, 
accompanied  with  much  viscid  mucus,  flakes 
of  lymph,  membranous  shreds,  and  sometimes 
blood  or  pus.  The  amount  of  fever  and  con- 
stitutional disturbance  is  in  proportion  to  the 
intensity  of  the  inflammation. 

Prognosis. — If  simple,  acute  oesophagitis 
usually  terminates  in  resolution,  and  some- 
what speedily.  If  it  be  due  to  the  passage 
of  acrid  or  hot  substances,  ulceration  of  the 
oesophagus  may  result ;  or  simply  a  perma- 
nent thickening  of  the  coats  of  the  tube, 
whereby  its  calibre  is  reduced,  and  stricture 
is  the  result. 

Treatment. — It  is  best  to  abstain  from  all 
attempts  to  give  nourishment  in  the  ordinary 
way,  and  to  rely  entirely  upon  nutritive  ene- 
mata  till  the  acuteness  of  the  affection  has 
passed.  Ice  may,  however,  be  given  to  the 
patient  to  suck,  if  it  prove  agreeable  to  him. 
For  the  relief  of  the  pain  warm  poultices 
may  be  applied  externally,  or  opiate  fomenta- 
tions ;  cocaine  lozenges,  £  gr.  in  each,  may  be 
sucked.  Opium  may  be  administered  either 
by  enema,  or  subcutaneously.  The  state  of 
the  bowels  must  be  attended  to. 

2.  Ulceration. — ^Etiology. — This  affec- 
tion, as  we  have  already  seen,  may  arise  as 
the  result  of  the  passage  of  irritating  fluids 
through  the  oesophagus.  More  commonly  it 
is  brought  about  by  the  swallowing  of  certain 
pointed  or  angular  bodies  which  stick  in  the 
gullet,  and  cannot  be  dislodged;  or  which, 
before  their  removal,  have  eroded  the  mucous 
membrane  and  produced  ulceration.  Simple 
ulcer  and  perforating  ulcer  of  the  oesophagus 
have  also  been  described ;  they  are  similar  to 
those  which  are  observed  in  the  stomach,  but 
are  of  rare  occurrence. 

Symptoms. — These  are  similar  to  the  pheno- 
mena described  under  oesophagitis,  only  the 
pain  is  more  localised,  and  is  more  generally 
referred  to  a  circumscribed  spot  between  the 
scapula;  in  the  back,  at  the  top  of  the  sternum, 
or  in  the  prfficordia.  The  same  difficulty  in 
swallowing  is  experienced,  and,  on  account 
of  the  slowness  of  the  ulcerated  surface  to 
heal,  is  much  more  protracted,  so  that  the 
patient  emaciates  rapidly,  and  death  from 
starvation  has  even  been  known  to  occur. 
Hemorrhage  occurring  in  the  act  of  vomiting 
or  expectoration  is  highly  suggestive  of  ulcor. 
In  the  perforating  variety  a  communication 


may  be  established  between  the  oesophagus 
and  one  of  the  bronchi — more  likely  the  left, 
the  pleura,  or  the  pericardium.  Auscultation 
may  reveal  a  change  of  tone  in  the  sound  of 
the  swallow,  it  being  more  dead  in  quality 
than  in  health.  The  bolus  swallowed  seems 
also  as  if  it  were  diminished  in  bulk,  but 
much  elongated,  so  that  it  takes  longer  to 
pass  the  ulcerated  spot  than  it  does  at  any 
other  portion  of  the  tube. 

Prognosis. — This  must  be  founded  on  the 
nature  of  the  ulcer,  but  it  is  always  serious. 

Treatment. — Not  much  reliance  is  to  be 
placed  upon  medicinal  treatment.  The  pa- 
tient' s  strength  must  be  sustained  by  the  liberal 
use  of  generous  diet  if  he  can  swallow,  or  by 
nutrient  enemata.  It  may  be  possible  to 
pass  into  the  stomach  a  smaU-sized  oesopha- 
geal tube  (catheter  No.  15)  and  thereby  intro- 
duce plenty  of  nourishment.  Stimulants  will 
also  most  likely  be  called  for.  Ice  may  be 
freely  allowed.  Local  application  of  nitrate 
of  silver,  tannic  acid,  carbonate  of  bismuth, 
borax,  cocaine,  and  other  agents,  by  means  of 
bougies,  has  been  advised. 

3.  Dilatation. — Dilatation  may  affect  the 
oesophagus  in  its  entire  length,  but  more 
commonly  involves  merely  a  portion  of  the 
tube,  as  is  frequently  observed  in  cases  of 
stricture  of  the  oesophagus,  which  in  almost 
every  case  precedes  this  condition.  In  addi- 
tion to  this,  sacs  are  met  with  in  the  walls  of 
the  canal,  which  communicate  with  it.  These 
diverticula  are  usually  formed  by  the  disten- 
sion of  all  the  coats  of  the  oesophagus,  but 
sometimes  by  the  mucous  membrane  alone 
becoming  dilated,  and  pushed  between  the 
other  coats.  The  causes  which  give  rise  to 
this  condition,  in  addition  to  stricture,  are 
the  lodgment  of  some  foreign  body  in  the 
walls  of  the  oesophagus  (this  is  one  of  the 
most  frequent  origins  of  the  diverticula),  and 
paralysis  of  the  walls  induced  by  chronic 
inflammation. 

Symptoms. — These  are  not  marked.  If  the 
dilatation  be  idiopathic,  and  involve  the  whole 
length  of  the  tube,  nothing  very  abnormal 
will  be  present  to  lead  to  the  discovery  of 
this  condition.  If  it  be  secondary,  dependent 
upon  stricture,  then,  in  addition  to  the 
symptoms  described  under  that  head,  it 
will  be  observed  that  the  food,  after  it  has 
been  swallowed,  is  much  longer  retained  than 
formerly.  There  is  also  experienced  a  sensa- 
tion of  fulness,  which  may  sometimes  be 
perceptible  to  vision,  at  the  point  above  the 
stricture,  and  this  is  accompanied  by  regurgi- 
tation of  the  food  into  the  mouth,  initiating 
in  this  way  a  habit  of  chronic  rumination ;  or 
there  is  experienced  a  desire  to  relieve  the 
sensation  by  vomiting,  which  sooner  or  later 
occurs,  spontaneously  or  induced  by  the  pa- 
tient himself,  and  affords  great  and  immediate 
comfort.  In  the  case  of  diverticula,  when  of 
some  size,  the  symptoms  are  very  similar  to 
those  above  described.    In  addition,  it  mny 
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be  noticed  that  a  very  bad  odour  is  given  off 
from  the  month  of  the  patient,  due  to  the 
retention  and  decomposition  of  the  food  in 
these  pouches.  According  to  their  site,  tu- 
mours, varying  in  size  as  the  individual  has 
more  or  less  lately  been  partaking  of  food, 
may  be  observed.  These  may  sometimes 
interfere  with  respiration,  deglutition,  or  cir- 
culation. Auscultation  in  the  case  of  simple 
dilatation  indicates  that  no  obstruction  to  the 
passage  of  the  bolus  exists,  and  there  is  no 
prolongation  of  the  time  it  takes  to  pass  into 
the  stomach.  But  an  alteration  in  the  vigour 
of  the  peristaltic  action  is  observed.  There 
is  a  deficiency  or  entire  loss  of  the  contrac- 
tion of  the  muscles,  and  the  gradual  trans- 
mission of  the  bolus  onwards  is  no  longer 
heard,  but  it  appears  to  run  or  drop  at  once 
into  the  stomach.  It  is  generally  believed 
that  men  are  more  subject  to  this  affection 
than  women;  and  it  is  met  with  in  the 
decline  of  life. 

Treatment. — Treatment  is  of  no  avail  for 
simple  dilatation  of  the  oesophagus,  except 
to  remove  the  cause,  if  possible,  and  to  treat 
symptoms.  In  reference  to  the  treatment  of 
diverticula,  see  Memoir  by  Mr.  Butlin,  Royal 
Med.-Chir.  Trans,  vol.  lxxvi.  1898. 

4.  Stricture. — This  affection  may  be  the 
result  of  either  of  the  two  first-named  'dis- 
orders ;  or  of  a  changed  condition  of  the  walls 
of  the  oesophagus,  brought  about  by  the  exist- 
ence of  a  new-growth,  such  as  cancer,  or 
syphilis.  Further,  contraction  of  the  oeso- 
phagus may  be  due  to  the  presence  of  a 
tumour  or  other  growth  pressing  upon,  and  so 
narrowing  its  calibre.  Or,  finally,  it  may  be 
simply  functional,  giving  rise  to  temporary 
obstruction,  known  as  spasm  (cesophagismus) 
and  functional  paralysis  of  the  oesophagus. 

Symptoms.— Organic  stricture  of  the  oeso- 
phagus may  have  existed  for  some  time  before 
the  gravity  of  the  complaint  is  realised,  be- 
cause the  symptoms  develop  themselves  only 
gradually.  The  most  noticeable  is  the  diffi- 
culty in  swallowing.  At  first  this  may  be 
merely  occasional,  and  only  perceived  when 
an  effort  is  made  to  pass  a  tolerably  large 
bolus  down  the  gullet;  but  gradually  the 
difficulty  increases,  and  it  is  now  not  only 
confined  to  the  attempt  to  swallow  solids, 
however  finely  masticated,  but  semi-solids 
give  rise  to  a  sensation  as  if  the  food  never 
passed  a  certain  point,  this  point  being  usu- 
ally referred  to  the  manubrium  sterni,  where 
the  strictnre  is  situated.  If  the  patient,  by 
amt  of  resolution  and  perseverance,  over- 
come the  difficulty  to  such  an  extent  as  to 
fwallow  some  food,  the  first  morsel  passed 
Wjng  always  the  greatest  trial,  it  may  be 
retained  for  a  time,  but  is  ultimately  rejected, 
inis  desire  to  get  rid  of  the  food  swallowed 
increases  to  such  an  extent,  that  all  aliment 
13 . ^gnrgitated,  rather  than  vomited.  The 
rejected  matter  consists  of  the  food,  little 
altered,  mixed  with  mucus,  or  sometimes 


with  a  little  blood  and  pus.  The  reaction 
is  always  alkaline.  Finally  the  dysphagia 
becomes  so  marked  that  even  the  attempt 
to  swallow  liquids  is  given  up  as  hopeless. 
Coincident  with  the  advance  of  this  dys- 
phagia does  the  emaciation  progress;  the 
abdomen  falls  in  ;  and  the  patient  dies  from 
starvation.  The  passage  of  a  bougie  will 
definitely  settle  any  doubt  as  to  the  exist- 
ence of  an  organic  stricture,  besides  afford- 
ing information  as  to  its  site,  extent,  and 
form;  but  the  operation  must  not  be  per- 
formed without  due  consideration,  as  it  has 
happened  that  an  unrecognised  aneurysm  has 
been  accidentally  ruptured  by  the  passage  of 
an  instrument.  Auscultation  will  also  aid 
in  the  diagnosis.  It  will  reveal  the  same 
slowing  of  the  passage  of  the  bolus  already 
referred  to,  and  the  same  elongation  of  it. 
In  addition,  if  the  stricture  be  very  narrow, 
then  the  food  will  be  heard  to  pass  through 
it  with  difficulty  and  with  a  creaking  sound; 
while  if  it  be  narrower  still,  particularly  if 
the  food  be  fluid,  '  it  eddies  as  it  were  in  a 
funnel,  with  a  prolonged  resonant  gurgle,'  as 
described  by  Dr.  Allbutt. 

Spasmodic  stricture  of  the  oesophagus 
(which  is  merely  a  temporary  clonic  contrac- 
tion of  the  muscular  coat)  differs  from  the 
organic  form  in  the  suddenness  with  which 
the  dysphagia  comes  on;  its  paroxysmal 
nature ;  its  not  infrequently  being  but  one 
of  the  many  symptoms  of  hysteria;  its 
occurrence  in  young  anaemic  females,  or 
hypochrondriacalmen;  and  though  dyspepsia 
may  be  complained  of,  and  even  prove  an 
exciting  cause,  still  emaciation  does  not  exist. 
The  point  where  the  impediment  to  the  pas- 
sage of  the  food  is  experienced  is  usually  at 
the  upper  part  of  the  oesophagus  or  pharynx. 
Occasionally  pain  is  complained  of  on 
attempting  to  swallow,  and  food  taken  is 
sometimes  ejected.  But  the  spasm  soon 
yields,  and  food  finds  it  way  into  the  stomach. 
The  difficulty  in  swallowing  is  much  increased 
by  the  attempt  being  witnessed  by  sympathis- 
ing friends,  and  a  stern  command  to  cease 
from  such  frivolous  efforts  often  succeeds,  to 
a  surprising  degree,  in  overcoming  the  dys- 
phagia. On  introducing  a  bougie,  it  will  of 
course  be  stopped  if  the  spasm  exists  at  the 
moment;  but  gentle,  careful,  continuous 
pressure  will  ultimately  causo  the  spasm  to 
give  way,  and  thus  its  true  nature  will  be 
revealed. 

Prognosis. — The  prognosis  in  cases  of  real 
organic  stricture  cannot  be  otherwise  than 
always  grave.  If  it  be  duo  to  cancerous 
growth,  then  it  must  necessarily  bo  most 
unfavourable.  Spasmodic  stricture  is  verv 
hopeful.  J 

Trkatmknt.—  The  treatment  appertains 
more  to  the  domain  of  surgery  than  of  medi- 
cine. In  the  case  of  organic  stricture,  tho 
frequent  passage  of  bougies  of  varying  size 
often  proves  valuable,  except  in  the  case  of 
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cancer,  when  it  should  never  be  attempted. 
Diet  must  be  attended  to,  the  state  of  the 
stomach  looked  to,  and  dyspeptic  indications 
combated.  If  food  cannot  be  swallowed,  a 
small  catheter  may  be  introduced  through 
the  stricture,  and  the  patient  fed  by  the 
stomach-pump ;  or  nutrient  enemata  may  be 
administered.  For  the  spasmodic  variety, 
the  general  system  must  be  treated,  tonics 
prescribed,  and  the  usual  anti-hysterical 
remedies  ordered. 

5.  Morbid  Growths.— By  far  the  most 
common  form  of  growth  in  the  oesophagus  is 
cancer.  Occasionally  fibroid  tumours  are  seen, 
either  as  such,  or  as  polypi,  situated  about 
the  level  of  the  cricoid  cartilage.  When  carci- 
nomatous, the  growth  may  be  any  of  the 
usual  varieties  of  cancer,  but  most  commonly 
it  is  the  pavement-cell  epithelioma  which 
invades  this  organ.  It  will  occasionally  be 
found  to  affect  the  upper  third,  much  more 
commonly  the  lower  third,  and  very  rarely 
the  middle  of  the  gullet.  It  commences  in 
the  submucous  tissue,  speedily  involving  the 
other  coats  of  the  tube.  From  this  it  may 
extend  to  other  organs,  and  perforation  of 
the  trachea,  bronchi,  aorta,  or  pericardium 
may  take  place. 

Symptoms. — Confining  the  attention  to 
cancer  of  the  oesophagus,  this  disease  may 
well  be  suspected  if,  in  an  individual  above 
middle  age,  gradually  increasing  dysphagia 
be  complained  of;  if  symptoms  of  stricture 
be  pronounced ;  if  pain  be  experienced, 
especially  of  a  lancinating  character,  about 
the  spine  and  shoulder-blades ;  if  nausea  and 
retching  be  observed,  together  with  irritating 
cough,  and  occasional  hiccough;  if  the 
patient  continue  to  emaciate,  and  present 
the  dirty  greenish-yellow  complexion  com- 
mon in  cancerous  cachexia,  together  with 
enlargement  of  lymphatic  glands  ;  and  most 
certainly  shall  we  be  confirmed  in  our 
diagnosis  if,  on  examination  of  the  vomited 
matters,  cancer-cells  or  nests  of  epithelial 
cells  be  seen. 

Prognosis. — The  prognosis  is  of  the  worst 
description.  The  patient  gradually  becomes 
exhausted,  and  dies  of  inanition. 

Treatment.— Treatment  can  be  merely 
palliative.  It  consists  in  relieving  the  pain 
by  anodynes ;  and  endeavouring  to  sustain 
the  patient's  strength  as  long  as  possible, 
most  successfully  by  the  use  of  peptomsed 
nutrient  enemata.  To  prolong  life,  the  aid 
of  the  surgeon  may  be  called  in,  either  to 
dilate  the  stricture  by  catheters,  or  to  per- 
form gastrostomy.  GEsophagotomy  will 
probably  be  out  of  the  question. 

Claud  Muirhead. 

CESTRUS  (oltrrpos,  a  gadfly).— Synon.  : 
Fr.  (Estre;  Ger.  Bremse.  —  A.  genus  ot 
dipterous  insects,  called  gadflies,  the  larvm 
of  which,  vulgarly  known  as  maggots  or  bots, 
live  parasitically  in  man  and  animals.  The 


ordinary  human  bot,  (Estrus  hominis,  is  of 
rare  occurrence  in  England,  but  is  not  infre- 
quently met  with  in  warm  countries,  espe- 
cially in  South  America.  The  larva  of  th& 
gadfly  of  the  ox,  (Estrus  bovis,  also  occasion- 
ally attacks  man. 

True  maggots  and  other  bot-like  larvse  are 
occasionally  encountered  in  medical  practice. 
The  late  Dr.  Livingstone,  when  in  Africa, 
was  attacked  in  the  leg  by  a  small  bot-like 
larva,  which  Dr.  Kirk  removed  by  incision. 
The  specimen  is  now  preserved  in  the  mu- 
seum of  the  Eoyal  College  of  Surgeons  of 
England. 

OEYNHATJSEN,  or  REHME,  in 
Germany. — Gaseous  thermal  salt  waters.. 
See  Mineral  Waters. 

OPEN,  in  Hungary.  —  Sulphated 
waters.    See  Mineral  Waters. 

OIDIUM  ALBICANS.  —  Synon.  : 
Saccharomyces  myco  derma  ;  Mycoderma. 
vvni  (Grawitz).- — A  vegetable  parasite,  asso- 
ciated with  thrush.   See  Mouth,  Diseases  of. 

OINOMANIA  (olvos,  wine ;  and  pavia, 
madness). — A  synonym  for  dipsomania.  See 
Dipsomania. 

OLD  AGE,  Signs  of.— See  Senility. 

OLFACTORY  NERVE,  Morbid 
Conditions  of.— The  principal  morbid  con- 
ditions that  occur  in  connexion  with  the 
nerve  of  smell  are  the  following :  (1)  Hyper- 
sesthesia;  (2)  Subjective  Sensations  of  Smell; 

(3)  Perversion  of  the  Sense  of  Smell ;  and 

(4)  Olfactory  Anaesthesia. 

1.  Olfactory  Hyperesthesia.— Synon.  i 
Hyperosmia. 

Definition. — Increased  sensitiveness  of 
the  olfactory  nerve. 

./Etiology  and  Symptoms. — This  condition 
is  seen  in  the  increased  nervous  sensibility 
which  results  from  chronic  debilitating  ill- 
ness. It  occurs  also  in  hysteria,  in  which 
remarkable,  almost  animal,  acuteness  of  the 
sense  is  sometimes  present,  so  that  not  only 
objects  but  persons  have  been  discriminated 
by  this  means.  In  insanity  the  same  con- 
dition is  sometimes  met  with.  It  is  usually 
associated  with,  and  has  to  be  distinguished 
from,  an  altered  appreciation  of  odours,  shown 
in  the  abnormal  enjoyment  of  or  disgust  at 
the  odours  which  are  recognised  with  natural 
or  preternatural  acuteness. 

Treatment.— The  condition  rarely  calls- 
for  special  treatment. 

2.  Subjective  Sensations  of  Smell.— 
Subjective  sensations  of  smell  occur  from 
central  disease,  or  from  irritation  of  the 
nerve  of  smell.  In  the  insane,  olfactory 
hallucinations  occur,  though  less  commonly 
than  those  of  the  visual  or  auditory  sense. 
Schla^er  met  with  them  in  five  cases  out  of 
six  hundred.  In  epilepsy  subjective  sensa- 
tions of  smell  occur  as  occasional  prodromata- 
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of  fits,  and  the  disease  in  these  cases  probably 
involves  the  olfactory  centre  in  the  anterior 
part  of  the  teniporo-sphenoidal  lobe.  It  was 
so  in  a  case  of  tumour  recorded  by  Sander. 
Irritation  of  the  nerve,  from  meningeal  dis- 
ease or  injury,  also,  in  rare  cases,  causes 
olfactory  hyperesthesia.  Persistent  disagree- 
able smells  are  occasionally  complained  of 
after  influenza.  Sir  Richard  Quain  has  re- 
corded an  interesting  case  of  perityphlitis,  in 
which  an  apparently  subjective  sensation  of 
a  foul  odour  was  persistently  complained  of 
by  the  patient,  until  evacuation  of  the  con- 
tents of  the  abscess,  when  the  supposed  smell 
completely  disappeared. 

3.  Perversion  of  the  Sense  of  Smell. 
Synon.  :  Parosmia.— This  is  a  rare  condition 
which  occasionally  results  from  irritation  of 
the  nerve  or  central  organ.  In  a  case  re- 
corded by  Legg,  some  time  after  an  injury  to 
the  head  all  substances  'tasted'  of  gas  or 
paraffine,  and  there  was  marked  diminution 
in  the  acuteness  of  the  sense  of  smell. 

4.  Olfactory  Anaesthesia.  —  Sykon.  : 
Anosmia. 

Definition.— Loss  or  diminution  of  the 
sense  of  smell. 

Etiology.  — The  causes  may  be  local 
changes  in  the  organ  of  smell ;  disease  of  the 
nerve ;  or  disease  of  the  centre. 

(a)  Among  local  causes  may  he  mentioned 
the  following :  (1)  Acute  and  chronic  catarrh 
of  the  olfactory  mucous  membrane,  the  latter 
causing  thickening— a  condition  sometimes 
produced  by  excessive  snuff-taking.    A  large 
proportion  of  the  cases  follow  severe  and  pro- 
longed catarrh,  and  are  due  purely  to  the 
local  effect  on  the  tissues  through  which  the 
olfactory  nerve-endings  are  stimulated.  (2) 
Dryness  of  the  mucous  membrane,  as  in 
cases  of  destruction  of  the  external  nose 
Notta)  or  in  paralysis  of  the  fifth  nerve. 
(6)  Occlusion  of  the  passage  by  polypus,  pre- 
venting the  access  of  air  to  the  olfactory 
region.    (4)  Impaired  access  of  air  conse- 
quent on  facial  paralysis.    The  loss  of  the 
power  of  dilating  and  keeping  expanded  the 
nostril  prevents  a  due  quantity  of  air  being 
drawn  through  the  nasal  passage ;  and,  more- 
over, the  loss  of  power  of  compressing  the 
nostnl  in  'sniffing'  prevents  the  air  bein" 
directed  into  the  olfactory  region.    (5)  In 
rare  cases  loss  of  pigment  in  the  nose,  con- 
sequent on  general   loss  of  pigment,  has 
appeared  the  cause  of  loss  of  smell. 

<b)  Damage  to  the  olfactory  nerve  may 
result  from  injury  or  disease.  It  is  not  an 
uncommon  result  of  blows  or  falls  upon  the 
th >  >lt  S  Probable  tha'  >'n  these  cases 
the* I hcat«olfac'or.y  ™rves  are  lacerated  as 
orn  ?rT  htl'm?Kth°  bone'  or  mav  even  be  j 
g»  bulb,  or  tract,  may  also  suffer  in  adja- 

the  hr™6*,  aS  U?monr'  abscGSfl-  caries  of 
svnhi  ?tt  menin«e"1  changes,  especially 
syph  itic.   Spontaneous  atrophy  of  the  olfac 
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j  tory  bulbs  occasionally  occurs  in  old  age,  and 
has  been  met  with  in  younger  persons,  and 
i  (rarely)  in  tabes  dorsalis.    Excessive  stimu- 
!  lation  of  the  nerve  by  a  very  powerful  odour 
has  been  followed  by  anosmia. 

(c)  In  cerebral  disease  the  sense  of  smell  is 
sometimes  lost.  It  may  be  impaired  in  so- 
called  functional  disease,  as  in  hysteria,  and 
m  degenerative  disease,  as  paralytic  dementia. 
It  is  occasionally  lost  in  organic  disease  in- 
volving the  roots  of  the  olfactory  nerve. 
Unilateral  anosmia  has  been  met  with  in 
cases  of  aphasia  (Hughlings  Jackson),  an 
association  which  is  explained  by  the  passage 
of  the  external  root  of  the  olfactory  nerve 
past  the  island  of  Reil  to  the  anterior  part  of 
the  temporo-sphenoidal  lobe.  Together  with 
the  other  special  senses,  loss  of  smell  has 
been  observed  on  the  side  opposite  to  a  lesion 
near  the  posterior  extremity  of  the  internal 
capsule  in  the  opposite  hemisphere. 

It  is  to  be  remembered  that  the  olfactory 
nerves  are  sometimes  congenitally  absent. 

Symptoms.— The  evidence  of  anosmia  is 
the  loss  of  the  perception  of  odours  and 
flavours— the  former  term  being  applied  to 
the   sensation  when  its   cause   enters  by 
the  anterior  nares,  the  latter  when  it  enters 
by  the  posterior  nares  and  the  sensation  is 
blended  with  that  of  taste.    It  is  generally 
imagined  that  flavours  are  tasted,  and  hence 
those  who  are  suffering  only  from  anosmia 
are  said  to  have  lost  smell  and  taste.  The 
loss  of  the  olfactory  sensation  may  be  partial 
or  complete,  according  to  the  extent  of  in- 
volvement of  the  nerves.    In  some  cases, 
especially  of  traumatic  origin,  the  ability  to 
perceive  one  or  two  odours  may  be  unim- 
paired, no  others  being  recognised.    It  may 
be  lost  on  both  sides,  when  due  to  degenera- 
tive changes;  or  on  one  side  only,  from  local 
changes  or  injury  or  brain-disease.  When 
due  to  organic  brain-disease,  it  is  generally 
lost  on  the  side  of  the  cerebral  lesion.  Urn- 
lateral  loss,  in  hysterical  hemianesthesia, 
occurs  on  the  side  opposite  to  the  hemisphere 
which  is  in  a  state  of  partial  inhibition ;  and 
a  similar  loss,  with  that  of  the  other  special 
senses,  has  been  met  with  in  rare  cases  of 
organic  disease. 

Diagnosis — The  diagnosis  presents  little 
difficulty.  In  examination,  care  must  be 
taken  to  employ  only  substances— as  aroma- 
tic oils,  &c— which  affect  the  olfactory  nerve, 
and  not  acrid  substances,  as  ammonia  and 
acetic  acid,  which  stimulate  also  the  fifth 
nerve. 

Prognosis.— The  prognosis  in  anosmia  is 
favourable  when  it  is  due  to  a  local  cause 
which  has  existed  but  a  short  time,  or  in 
which  its  cause  (such  as  obstruction  from  a 
polypus)  can  bo  removed.  Prolonged  changes 
in  the  mucous  membrane  of  the  nose  seldom 
pass  away  sufficiently  to  permit  restoration 
of  smell ;  and  whenever  there  is  reason  to 
suspect  injury  or  disease  of  the  olfactory 
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nerve  or  centre,  recovery  is  very  improbable. 
Hence  traumatic  loss  of  smell,  which  has  con- 
tinued for  some  months,  will  certainly  persist. 

Treatment.  —  Anosmia,  as  _  a  symptom, 
rarely  calls  for  treatment,  which  should  be 
directed  to  its  cause.  Sometimes  local 
stimulation  is  of  service;  and  occasionally 
counter-irritation,  by  blisters  to  the  neck, 
has  appeared  to  assist  recovery.  In  hyste- 
rical cases  faradisation  of  the  nasal  mucous 
membrane  has  been  recommended ;  but  the 
olfactory  nerve  itself  is  not  accessible  to  elec- 
trical stimulation.  The  chief  therapeutical 
measures  are  those  for  the  treatment  of  the 
nasal  mucous  membrane.  See  Nose,  Diseases 
0f  W.  R.  Gowers. 


OLIG-2EMIA  (oXryos,  small;  and  alixa, 
Hood).— Deficiency  of  the  total  amount  of 
blood  in  the  body.  See  Blood,  Morbid  Con- 
ditions of. 

OMAGRA  {Z>ixos,  the  shoulder;  and 
liypa,  a  seizure).— Synon.  :  Fr.  Omagre ;  Ger. 
Schultergicht.—A.  name  for  gout  in  the 
shoulder.    See  Goxjt. 

OMENTUM,  Diseases  of— See  Peri- 
toneum, Diseases  of. 

ONANISM   (Onan).— A  synonym  for 
masturbation.    See  Masturbation. 

ONYCHIA  (o»v|,  the  nail).— An  inflam- 
matory affection  of  the  matrix  of  the  nail. 
See  Nails,  Diseases  of. 

ONYCHOGRYPHOSIS  the 
nail;  and  ypvnos,  curved).— This  term  is  ap- 
plied to  curvature  of  the  nails ;  and,  more 
particularly,  to  the  oblique  elevation  of  the 
nails  from  their  matrix  by  the  accumulation 
beneath  them  of  crude  cell-substance,  which 
forms  a  kind  of  wedge,  and  crumbles  away 
upon  desiccation.    See  Natls,  Diseases  of. 

ONYCHOMYCOSIS  (S™£,  the  nail; 
and  fivKris,  a  fungus).— Parasitic  disease  of 
the  nails.  See  Tinea  Tricophytina  ;  Favus  ; 
and  Nails,  Diseases  of. 

OPHTHALMIA  (d<£0aX^dr,  the  eye).— 
Synon.  :  Fr.  Ophthalmie  ;  Ger.  Ophthalmia. 
A  general  term  which  might  be  used  to  ex- 
press any  morbid  condition  of  the  eye,  but 
which  is  restricted  by  custom  to  the  forms 
of  inflammation  which  originate  in  the 
superficial  structures  of  the  organ,  such  as 
the  varieties  of  conjunctivitis,  or  the  phlyc- 
tenuke  which  sometimes  appear  upon  the 
cornea  and  may  give  rise  to  shallow  ulcers. 
Thus  we  have  mention  by  authors  of  infan- 
tile, catarrhal,  contagious,  purulent,  and 
strumous  or  phlyctenular,  ophthalmia.  See 
Eye,  and  its  Appendages,  Diseases  ot. 

OPHTHALMITIS  (d</)0aX^,  the  eye). 
Synon.:  Panophthalmitis;  Fr.  OpUhalmtte ; 
Ger.  Auqenentzilndung. — A  term  which  has 
been  used  to  express  inflammation  anectmg 
the  whole  of  the  structures  of  the  eyeball, 
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superficial  as  well  as  deep.  Such  a  condition 
is  most  frequently  seen  after  operations  upon 
the  eye,  and  was  described  by  the  late  Dr. 
Jacob  as  eyeballitis !  See  Eye,  and  its 
Appendages,  Diseases  of. 

OPHTHALMOSCOPE  (o^flaX/xdr,  the 
eye ;  and  o-Koirea>,  I  examine). — Synon.  :  Fr. 
Ophthalmoscope ;  Ger.  Augenspiegel. 

The  ophthalmoscope  is  an  instrument  for 
lighting  up  the  interior  of  the  eye,  in  such  a 
manner  as  to  render  the  contained  structures 
clearly  visible. 

Description. — The  first  ophthalmoscope 
was  invented  about  1847,  by  the  late  Mr. 
Charles  Babbage,  who  laid  it  aside  because 
an  ophthalmic  surgeon  to  whom  he  showed 
it,  and  who  failed  to  perceive  its  probable 
utility,  afforded  him  no  encouragement.  In 
1851  another  form  of  the  instrument  was  in- 
vented by  Helmholtz ;  but,  in  1852,  Babbage' s 
original  form  was  re-invented  by  Ruete,  and 
this,  with  a  few  unimportant  modifications, 
has  ever  since  held  its  ground  in  practice. 
It  consists,  essentially,  of  a  slightly  concave 
mirror,  with  a  small  central  perforation  ;  or, 
if  the  mirror  be  of  silvered  glass,  with  the 
silvering  removed  from  a  small  circle  in  the 
centre.    A  mirror  the  size  of  a  shilling  is 
large  enough  for  most  practical  purposes,  and 
a  central  aperture  of  not  more  than  2  or  3 
mfllimetres  in  diameter  is  better  than  a 
larger  one.    The  mirror  may  be  attached  to 
a  handle  of  any  proportions  preferred  by  the 
owner,  or  may  be  left  without  one;  but  it 
must  be  accompanied  by  certain  auxiliary 
convex  and  concave  lenses,  the  uses  of  which 
will  be  presently  explained.  The  focal  length 
of  the  mirror  is  usually  about  8  inches. 

Method  of  Use.— In  order  to  learn  the 
use  of  the  ophthalmoscope,  the  beginner  will 
do  well  to  avail  himself  of  a  contrivance 
called  Perrin's  artificial  eye,  or  of  one  ot  the 
more  elaborate  forms  of  it  designed  by  Lan- 
dolt  and  by  Frost.    The  instrument  essen- 
tially consists  of  a  small  hollow  sphere  of 
metal,  to  represent  the  eye,  closed  m  front 
by  a  lens,  which  can  be  changed  at  pleasure, 
and  behind  by  a  door  for  the  insertion  of 
pictures  of  various  healthy  and  diseased 
conditions  of  the  retina.    When  an  artificial 
eye  is  not  available,  the  learner  should ^  take 
the  patient  into  an  obscurely  lighted .  room, 
and  should  stand  or  sit  facing  him,  with  the 
two  heads  upon  the  same  level.    A  gas  or 
oil  flame-preferably,  from  its  greater  steadi- 
ness and  superior  illumination,  that  of  an 
argand  burner-is  then  placed  upon  the  same 
level  as  the  eye  which  is  to  be  examined,  on 
the  same  side  of  the  head,  and  a  little  behind 
t  so  that  no  direct  light  shall  fall  upon  the 
cornea.    The  observer,  commencing  with  his 
face  exactly  opposite  that  of  the  patient  and 
about  eighteen  inches  distant  from  it,  places 
the  back  of   the   ophthalmoscope  mirror 
agains^is  eye,  using  preferably  that  which 


OPHTHALMOSCOPE 


is  opposite  to  the  eye  to  be  examined,  the 
right  eye  for  the  patient's  left,  and  vice  versa. 
The  patient  is  directed  to  look  as  if  at  a 
distant  object,  over  the  shoulder  of  the  ob- 
server which  is  most  remote  from  the  eye 
under  inspection,  thus  looking  over  the  ob- 
server's left  shoulder  when  the  right  eye  is 
heing  examined.    In  this  position,  the  ob- 
served eye  is  turned  a  little  towards  the 
nose ;  and  the  optic  nerve -entrance,  which 
is  somewhat  on  the  nasal  side  of  the  posterior 
pole,  is  brought  opposite  to  the  pupil.  Look- 
ing through  the  mirror-aperture,  the  observer 
directs  the  light  of  the  flame,  reflected  from 
the  polished  surface,  in  such  a  manner  that 
i:  falls  into  the  pupil  of  the  observed  eye  ; 
and  this  light,  returning  from  the  eye,  reaches 
him  through  the  perforation.    It  exhibits 
the  cavity  of  the  eye  illuminated,  but,  as  a 
rule,  shows  no  objects,  but  only  the  pupil  as 
a  reddish  or  yellowish  circle.    In  order  to 
see  the  contained  structures,  two  methods 
are  employed,  the  indirect  and  the  direct ; 
the  former  of  which  gives  the  better  general 
view  of  the  fundus,  the  latter  the  greater 
facilities  for  studying  the  condition  of  single 
points  on  the  nerve  or  on  the  retinal  surface. 
It  is  therefore  necessary  to  be  conversant 
with  both,  and  to  use  one  or  both  as  circum- 
stances may  require. 

Indirect  Method. — In  using  the  indirect 
method,  the  observer  takes  a  biconvex  lens, 
of  about  two  inches  focal  length,  and  holds 
it  with  his  free  hand  in  the  track  of  the  re- 
turning light,  and  at  about  two  inches  from 
the  eye  of  the  patient.    The  rays  of  light, 
thus  rendered  convergent,  become  united 
into  an  aerial  inverted  image  of  the  fundus 
at  the  eye,  which  image,  and  not  the  fundus 
itself,  will  be  the  object  of  vision  to  the  ob- 
server.   The  position  of  the  image  is  in  the 
focal  plane  of  the  lens,  on  the  side  next  the 
spectator;  and,  in  order  to  see  it  clearly, 
nothing  is  necessary  but  to  have  the  observing 
eye  in  the  track  of  the  returning  rays,  and 
at  the  right  distance  from  the  image  ;  which, 
it  must  be  remembered,  with  a  two-inch  lens] 
will  be  four  inches  or  more  nearer  to  the 
observer  than  the  eye  of  the  patient.  The 
whole  art  of  using  the  ophthalmoscope  for 
Itu  indirect  method  may  be  said  to  consist 
in  moving  the  eye  to  and  fro  upon  the  line 
«f  sight  until  the  right  distance  is  attained, 
without  moving  it  laterally  so  as  to  get  out 
8?  "I*  track  °»  tfle  rays,  and  without  losing 
the  illumination.    As  soon  as  a  vessel,  or 
fny  other  defined  object,  is  seen,  the  observer 
Knows  that  his  distance  is  correct,  and  he 
tnon  causes  the  patient  to  change  the  direc- 
tion of  his  eye  until  every  part  of  its  fundus 
nas  come  successively  into  view.  The  image, 
it  must  be  remembered,  is  inverted  in  every 
grticular;  its  nasal  side  representing  the 
■  ;  .ora  side  of  the  retina,  and  its  upper 
fir ■-     »  he  lower  Portion  of  the  retina.  In 
nrst  attempts  to  use  the  ophthalmoscope  it 


259 


is  desirable  to  have  the  pupil  of  the  observed 
eye  dilated  by  atropine  or  duboisine,  but,  after 
dexterity  has  been  attained,  the  dilatation 
may  in  most  cases  be  omitted.    The  details 
of  the  retinal  image  are  sometimes  more  or 
less  obscured  by  an  image  or  images  of  the 
lamp-flame ;  of  which  there  may  be  two,  one 
formed  by  the  anterior  and  one  by  the  pos- 
terior surface  of  the  lens.    These  images  are 
only  sources  of  embarrassment  when  the  lens 
is  held  vertically,  and  may  be  displaced  and 
put  out  of  sight  by  giving  it  a  small  degree 
of  obliquity.    A  bright  image  of  the  mirror 
itself  upon  the  retina,  showing  the  central 
perforation  as  a  dark   spot,  is  sometimes 
troublesome  to  beginners ;  and  it  is  said  that 
this  image  has  even  been  mistaken  for  that 
of  the  optic  nerve.    The  blackness  and  sharp 
definition  of  the  perforation  should  render 
such  a  mistake  impossible;  and  the  image 
may  readily  be  displaced  by  a  slight  altera- 
tion of  the  angle  at  which  the  mirror  is  held. 

In  order  to  magnify  the  inverted  image, 
and  to  increase  its  brightness  by  bringing 
the  mirror  nearer  to  the  eye  of  the  patient^ 
a  convex  lens  may  be  placed  behind  the 
mirror  for  the  observer  to  look  through. 
Something  of  this  kind  is  always  necessary 
for  observers  who  have  reached  the  period 
of  life  at  which  spectacles  are  required  for 
reading;  and  it  is  advantageous  to  all  per- 
sons. The  writer's  practice  is  to  use  a  lens 
of  about  seven  inches  focal  length  in  this 
manner;  and  there  is  thus  obtained  an 
image  which  for  many  purposes  is  as  good 
as  that  afforded  by  the  direct  method.  With 
such  a  lens,  the  eye  of  the  observer  can  be 
only  seven  inches  from  the  image,  and,  as 
this  will  be  formed  four  inches  in  front  of 
the  eye  of  the  patient,  it  follows  that  the  two 
faces  will  be  only  eleven  inches  apart.  At 
this  comparatively  small  distance,  the  illu- 
mination of  the  fundus  of  the  observed  eye, 
which  is  afforded  by  a  good  mirror,  is  ex- 
ceedingly satisfactory. 

Direct  Method — In  the  direct  method,  the 
observer  does  not  apply  any  intervening  glass 
between  the  mirror  and  the  eye  of  the  patient, 
but  comes  as  close  to  the  latter  as  possible, 
and  looks,  not  at  an  aerial  optical  image,  but 
at  the  actual  fundus  itself,  magnified  by  its 
own  crystalline  lens.  It  is  only  when  the 
eyes  of  both  observer  and  patient  are  of 
normal  refraction,  or  emmetropic,  that  this 
can  be  done  without  the  aid  of  a  lens,  which 
when  required  is  most  conveniently  placed 
behind  the  mirror.  The  lens  employed  for 
this  purpose  must  be  sucli  as  to  correct  the 
sum  of  tho  error  of  refraction  of  both  the 
j  eyes ;  and  must  theroforo  be  concave  when 
this  error  is  on  the  side  of  myopia,  convex 
when  it  is  on  the  side  of  hypermetropia.  An 
observer  who  is  short-sighted  will  begin  his 
,  investigation  with  a  concave  lens  behind  his 
mirror,  which  corrects  his  own  short  sight; 
I  and  he  will  add  to  or  diminish  the  power  of 
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this  lens  to  meet  any  degree  of  ametropia 
which  the  observed  eye  may  present  in  addi- 
tion to,  or  in  diminution  of,  his  own.  In 
order  to  facilitate  the  required  changes,  all 
necessary  lenses  are  now  usually  mounted 
upon  a  revolving  disc  placed  behind  the 
mirror,  and  so  arranged  that  each  one  of 
them  can  be  brought  in  turn  before  the  aper- 
ture.  In  one  of  the  best  of  the  modern  forms 
of  instrument,  that  of  Dr.  Loring  of  New 
York,  the  mirror  itself  is  made  to  turn  upon 
pivots  in  a  vertical  line  independently  of  the 
disc  of  lenses,  so  that  the  correcting  lens 
receives  no  obliquity  from  the  position  of 
the  mirror.    This  contrivance  is  valuable  in 
some  cases,  especially  when  a  correcting  lens 
of  high  power  is  required,  because  such  a 
lens,  if  held  obliquely,  is  liable  to  produce 
some  distortion  of  the  objects  seen  through 
it.    In  using  the  revolving  disc,  a  normal- 
sighted  observer  commences  with  no  lens 
behind  the  aperture  ;  and,  if  he  then  obtains 
clear  definition,  he  knows  that  the  eye  into 
which  he  is  looking  is  normal- sighted  also, 
or  at  most  is  only  in  a  slight  degree  hyper- 
metropic.   If,  on  the  contrary,  he  does  not 
obtain  a  clear  image,  he  knows  that  the  eye 
into  which  he  is  looking,  unless  the  trans- 
parency of  its  media  be  impaired,  is  not 
normal-sighted,  but  that  it  is  either  myopic, 
or  hypermetropic  in  a  somewhat  high  degree. 
Keeping  the  fundus  in  view,  he  causes  the 
disc  to  revolve  until  a  lens  comes  oyer  the 
aperture  which  renders  the  picture  distinct ; 
and  he  has  then  only  to  see  the  number  and 
kind  of  the  lens  in  order  to  know  the  degree 
as  well  as  the  nature  of  the  defect  of  refrac- 
tion.   In  many  cases  it  is  even  possible  to 
prescribe  spectacles,  as  the  result  of  such  an 
examination,  with  a  very  fair  degree  of  cor- 
rectness and  success.   But  the  chief  use  of 
the  direct  method,  especially  in  the  applica- 
tions of  the  ophthalmoscope  as  an  instrument 
of  diagnosis  in  general  medicine,  is  to  scru- 
tinise, as  already  stated,  some  portion  of  the 
fundus  of  the  eye  which  has  been  shown,  by 
the  indirect  method,  to  require  more  minute 
examination  than  that  method  will  itself 
permit  the  observer  to  accomplish. 

Ophthalmoscopic  Appearances. — In  order 
to  interpret  ophthalmoscopic  appearances, 
and  to  distinguish  physiological  variations 
from  pathological  changes,  it  is  before  all 
things  necessary  to  bear  in  mind  the  anatomy 
of  the  structures  which  are,  or  may  be,  ren- 
dered visible,  and  the  relations  which  they 
bear  to  each  other.  The  fundus  of  the  eye 
is  composed  of  several  layers,  the  more 
anterior  of  which  commonly  conceal  the  pos- 
terior ;  and  conceal  them  in  such  a  manner 
that,  when  the  former  are  rendered  more 
transparent  by  malformation  or  disease,  the 
latter  are  brought  into  view. 

1.  Sclerotic— Commencing  with  the  pos- 
terior layer,  it  consists  of  the  inner  surface 
of  the  sclerotic,  a  smooth  and  shining  white 


surface,  which  is  ordinarily  entirely  concealed 
by  the  pigmentation  of  the  choroid  and  of 
the  posterior  or  epithelial  layer  of  the  retina. 
The  sclerotic  is  naturally  visible,  as  a  general 
white  background  to  a  vascular  network,  in 
cases  of  albinism,  in  which  the  natural  pig- 
ment of  the  eye  is  congenitally  absent,  or  in 
some  very  fair  persons,  who  are  not  albinos, 
but  whose  eyes  are  very  sparingly  pigmented. 
It  is  rendered  visible  in  patches,  as  a  result 
of  malformation  or  disease,  in  cases  in  which 
it  is  exposed  by  a  fissure  through  the  choroid, 
such  as  generally  accompanies  coloboma 
vridis ;  in  cases  in  which  the  choroid  has 
suffered  atrophy  as  a  result  of  antecedent 
hemorrhage  or  inflammation ;  and  in  the 
immediate  neighbourhood  of  the  optic  discs, 
in  the  so-called  crescents  of  choroidal  atrophy 
which  are  so  often  associated  with  high  de- 
grees of  myopia.  The  whiteness  of  an  exposed 
sclerotic  may  be  distinguished  from  that  of 
an  opaque  white  deposit  in  the  choroid  or  in 
the  retina,  by  many  small  physical  characters, 
such  as  the  relation  of  the  borders  of  the 
whiteness  to  the  neighbouring  tissues  and 
vessels,  which  will  show  the  one  to  be  the 
result  of  the  removal,  the  other  of  the  addi- 
tion, of  material.  The  most  conspicuous  white 
deposits  are  those  associated  with  alburninuria 
or  diabetes  mellitus,  with  syphilitic  retinitis, 
and  with  the  first  stages  of  retinal  glioma.  In 
all  these  the  deposits  manifestly  cover  and 
conceal  vessels,  which  may  be  seen  to  emerge 
from  beneath  them ;  while  in  complete  atrophy 
of  portions  of  the  choroid,  it  is  not  uncommon 
to  see  a  few  remains  of  dwindled  vessels,  and 
other  shreds  of  choroidal  tissue,  rendered  un- 
usually conspicuous  by  their  white  back- 
ground, and  manifestly  situated  in  a  plane 
anterior  to  it. 

'2.  Choroid.— The  next  layer  from  behind 
forwards  is  the  choroid,  which  is  essentially 
a  vascular  network,  containing  more  or  less 
pigment  in  the  intervals  between  the  vessels. 
In  very  fair  eyes,  as  already  mentioned,  the 
choroid  may  allow  the  general  whiteness  of 
the  sclerotic  to  shine  through ;  but,  in  the 
great  majority  of  cases,  it  conceals  the  latter 
entirely.  In  like  manner,  the  actual  struc- 
ture of  the  choroid  is  itself  usually  concealed 
by  the  pigment  hi  the  epithelial  layer  of  the 
retina ;  and  the  choroid  generally  only  plays 
the  part  of  a  red  background,  varying  up  to 
dark  chocolate  colour  in  very  dark  eyes, 
and  exhibiting  neither  structure  nor  vessels. 
When  the  retinal  epithelium  is  scantily  pig- 
mented, as  occurs  in  light  eyes,  the  larger 
choroidal  vessels  may  be  seen  through  the 
retina;  and  they  are  readily  distinguished 
from  those  proper  to  this  structure  by  their 
different  arrangement ;  the  vessels  of  the 
retina  being  arborescent,  whilst  those  of  the 
choroid  are  either  nearly  parallel  to  one 
another,  or  arranged  in  more  or  less  diamond  - 
i  shaped  reticulations.  When  both  sets  are 
i    visible  together,  moreover,  the  vessels  ot  the 
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retina  will  be  clearly  seen  to  be  in  a  plane 
anterior  to  that  of  the  vessels  of  the  choroid, 
and  a  variety  of  minute  differences  of  colour 
and  aspect  will  suffice  to  show  that  the  two 
sets  form  parts  of  different  circulatory  sys- 
tems. 

3.  Betina. — The  retina  itself  is  formed  of 
several  layers,  the  deepest  of  which  contains 
the  perceptive  elements,  or  the  rods  and 
cones  of  the  so-called  Jacob's  membrane.  In 
front  of  the  perceptive  elements  there  are 
ganglionic  and  granular  layers,  subservient 
to  the  functions  or  to  the  nutrition  of  the 
rods  and  cones ;  and,  in  front  of  these  again, 
a  layer  of  connective  tissue,  containing  and 
supporting  the  conducting  fibres,  which  are 
ultimately  massed  together  in  the  trunk  of 
the  optic  nerve,  and  which  convey  impres- 
sions from  the  retina  to  the  brain.  The  fibre 
layer  and  its  connective  tissue  are  necessarily 
thickest  in  the  immediate  neighbourhood  of 
the  optic  nerve,  and  they  thin  off  towards  the 
peripheral  parts  of  the  retina;  whilst  all  but 
the  perceptive  elements  are  wholly  wanting 
over  a  small  circle  or  depression  at  the  pos- 
terior axis  of  the  eyeball,  a  little  to  the  outer 
side  of  the  nerve,  and  known  as  the  '  yellow 
spot,'  with  its  fovea  centralis.    The  central 
artery  of  the  retina  enters  the  eye  in  the 
trunk  of  the  optic  nerve,  and  the  central  vein 
emerges  m  the  same  manner,  the  circulation 
between  the  two  being  almost  a  closed  one, 
save  for  a  few  very  small  and  insignificant 
anastomoses  of  the  terminal  vessels,  some  at 
the  nerve-entrance  itself,  others  in  the  ciliary 
region.    The  retinal  blood-vessels  are  chiefly 
lodged  m  the  connective  tissue  of  the  fibre 
layer,  and  only  small  twigs  dip  down  into 
the  deeper  retinal  tissues.    The  arteries  and 
arterioles  divide,  and  the  veinlets  and  veins 
unite,  in  an  arborescent  fashion ;  and  the  two 
sets  of  vessels  are  readily  distinguished  apart 
by  the  larger  calibre  and  deeper  colour  of 
those  which  carry  venous  blood.    At  the 
nerye-entrance,  both  sets  bend  at  a  ri«ht 
angle,  or  nearly  so,  in  order  to  pass  from  the 
axis  of  the  nerve-trunk  into  the  plane  of  the 
retina,  or  vice  versa. 

Between  the  rods  and  cones  of  Jacob's 
membrane,  and  the  anterior  or  capillary 
layer  of  the  choroid,  there  is  a  sheet  of  pave- 
Baent-epitbeKnm,  the  cells  of  which  contain  a 
larger  or  smaller  quantity  of  pigment.  This 
epithelial  layer  was  at  one  time  regarded  as 
part  of  the  choroid,  but  more  recent  histo- 
i^fnsts  refer  it  to  the  retina.  When  full  of 
Pigment,  it  forms  an  opaque  screen,  by  which 

^,''t','r':,'l,iS,  '■""'•"^<1  from  view,  and 
against  which  the  delicate  retinal  structures, 
•especially  near  the  nerve,  may  become  appa- 
rent as  a  thin,  almost  pellucid  film,  in  wli  ch 
Wood  .vessels  rajmfy.  In  the  eyes  of  lair 
Sel'in^  8Canty  Pigmentation,  the 

choroi  T  nflther  comPle^y  conceals  the 
anything  like  the  same  distinctness,  so  that 
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the  retinal  blood-vessels  are  clearly  seen,  but 
not  the  structure  which  supports  them.  When 
the  pavement-epithelium  has  been  removed, 
either  by  disease  or  by  senile  changes,  the 
choroidal  tissues  become  conspicuous. 

4.  Optic  Nerve — The  general  aspect  of  the 
optic  nerve  varies  greatly,  within  limits  de- 
fined by  differences  in  the  degree  of  its  capil- 
lary vascularity,  by  the  effects  of  contrast 
arismg  from  the  degree  of  pigmentation  of 
the  surrounding  parts,  and  by  the  mechanical 
arrangement  of  the  structures  of  which  it  is 
composed.    The  aperture  in  the  sclerotic,  by 
which  the  nerve  enters  the  eye,  is  closed  by 
a  cribriform  plate  of  condensed  connective 
tissue,  the  lamina  cribrosa;  and  the  fibres 
normally  leave  their  sheaths  on  the  outer  side 
of  this  lamina,  only  the  axis-cylinders  passing 
through  its  perforations.   The  combined  axis- 
cylinders  constitute  a  mass  the  whiteness  of 
which  is  subdued  rather  than  glistening,  and 
which  derives  a  certain  amount  of  reddish, 
roseate,  or  pink  colour  from  the  capillary 
vessels  by  which  it  is  permeated.    The  axis- 
cylinders,  like  the  vessels,  bend  round  as  they 
pass  from  their  original  direction  into  that  of 
the  retinal  surface ;  and,  in  the  majority  of 
instances,  they  leave  a  central  depression  in 
the  nerve-disc  as  they  separate,  a  depression 
at  the  bottom  of  which  the  glistening  white- 
ness of  the  lamina  cribrosa  is  visible,  and 
which  has  been  called  the  porus  opticus.  In 
other  instances,  this  central  depression  does 
not  exist,  but  the  axis-cylinders  are  gathered 
chiefly  towards  one  side  of  the  nerve-entrance, 
and  the  lamina  is  visible  laterally  instead  of 
centrally.    The  size  of  the  porus  opticus  is 
very  variable,   insomuch  that  sometimes, 
when  it  constitutes  quite  a  large  central  de- 
pression, it  is  described  as   congenital  or 
physiological  excavation  of  the  nerve.  This 
congenital  excavation  is  always  readily  dis- 
tinguishable from  the  excavation  produced 
by  the  pressure  consequent  upon  excess  of 
internal  tension;  because  the  former  never, 
and  the  latter  always,  extends  to  the  extreme 
margin  of  the  nerve.    In  other  words,  the 
congenital  excavation,  however  large  and  re- 
markable, is  always  surrounded  by  a  ring  of 
nerve-tissue;  while  the  morbid  excavation 
always  extends  to  the  margin  of  the  opening 
in  the  sclerotic.    The  position  of  the  blood- 
vessels in  the  nerve-entrance  is  also  another 
variable   factor,  since  they  are  sometimes 
nearly  central,  and  at  others  are  seen  to  pass 
into  or  out  of  the  nerve-tissue  close  to  its 
margin.    In  a  few  cases,  moreover,  the  axis- 
cylinders  at  some  portion  or  portions  of  the 
circumference  carry  their  sheaths  for  a  short 
distance  into  the  retina ;  and  the  nerve  is 
then   surrounded  hy  white  glistening  pro- 
cesses, with  brush-like  terminations.  Some- 
times, again,  the  margin  of  the  opening  in 
the   choroid  is  richly  pigmented,  and  the 
nerve  is  surrounded  with  a  ring,  or  bordered 
by  a  crescent,  of  chocolate  or  black  colour. 


2G2 


OPHTHALMOSCOPE 


5.  Fundus   as   a   Whole. — The  general 
appearance  of  the  healthy  fundus  oculi  may 
be  summed  up  somewhat  in  the  following 
way :  The  background  seen  in  the  inverted 
image  ranges  in  colour  from  an  almost 
chocolate  tint  in  very  dark  people  or  in  the 
dark  races,  to  a  closely  woven  reticulation 
of  vessels  carrying  red  blood,  and  affording 
indications  of  the  white  sclerotic  lying  be- 
hind them.    In  light  eyes,  the  retina  itself 
is  invisible;  but  in  dark  eyes  its  thickest 
portion  appears  as  a  delicate  film,  which 
has  been  compared  to  moistened  tissue-paper, 
over  the  portion  of  the  field  which  immedi- 
ately surrounds  the  optic  nerve.    Except  in 
very  light  eyes,  the  vessels  of  the  choroid 
are  not  individually  visible,  being  concealed 
by  the  pigmentation  of  the  pavement-epi- 
thelium ;  and,  when  visible,  they  are  dis- 
tinguishable by  their  parallel  direction,  and 
by  the  absence  of  branches.    The  vessels 
of  the  retina  are  always  clearly  visible,  and 
may  be  traced  along  their  numerous  arbores- 
cent ramifications  to  twigs  of  extreme  fine- 
ness.   The  arteries  are  smaller  and  brighter 
than  the  veins,  and  often  present  the  appear- 
ance of  a  white  line  running  along  the  axis 
of  the  vessel,  almost  as  if  it  were  a  translu- 
cent red  tube,  carrying  a  white  fluid.  The 
veins,  larger  and  darker  than  the  arteries, 
seldom  display  the  white  line.    The  vessels 
pass  off  the  optic  disc  on  all  sides,  but  make 
bold  curves  which  carry  them  clear  of  the 
region  of  the  yellow  spot.     In  the  close 
vicinity  of  the  disc,  the  vessels  are  some- 
times attended  by  fine  white  threads,  pur- 
suing the  same  general  course  with  them, 
and  which  are  apparently  coarser  portions 
of  the  connective  tissue  by  which  they  are 
sustained.    The  optic  disc,  or  termination 
of  the  optic  nerve  itself,  the  most  conspicu- 
ous object  in  the  ophthalmoscopic  image, 
stands  out  boldly  against  its  surroundings, 
and  presents  a  general  colour-effect  which 
depends  partly  upon  the  richness  of  its 
capillary  blood-supply,  and  partly  upon  the 
greater  or  less  degree  of  pigmentation  of 
the  tissues  around  it.    Over  part  of  its  sur- 
face, generally  in  or  near  the  centre,  but 
sometimes  laterally,  it  displays  the  whiter 
colour  of  the  lamina  cribrosa,   and  the 
mottling  of  its  perforations  for  the  passage 
of  the  nerve-fibres.    It  is  often  bordered, 
either  entirely  or  partially,  by  a  line  of  dark 
pigment    situated  at  the  margin  of  the 
choroidal  opening;  and  it  often _  exhibits 
also  a  fine  white  line  at  its  margm,  which 
is  the  edge  of  the  opening  in  the  sclerotic, 
seen  through  the   semi-transparent  nerve- 
tissue.    The  vessels  pass  over  its  margin 
without  deviation  or  change  ot  plane,  ine 
apparent  size  and  shape  of  the  disc  depend 
much  upon  the  refraction  of  the  eye.  As 
seen  in  the  inverted  image,  it  appears  com- 
paratively small  in  a  myopic  eye,  and  large 
in  a  hypermetropic ;  while,  in  cases  of  astig- 


matism, it  is  distorted  into  the  appearance 
of  an  oval.  In  the  same  way,  the  rofraction- 
modifies  the  apparent  actual,  but  not  the- 
relative  calibre  of  the  vessels.  In  the  my- 
opic eye  the  vessels  appear  of  small  diameter, 
and  in  the  hypermetropic  they  appear  of 
large  diameter  ;  so  that  no  conclusions  about 
their  actual  size  can  be  drawn  until  the- 
state  of  refraction  has  been  taken  into  ac- 
count. The  fact  that  the  veins  are  relatively 
larger  or  smaller  than  usual,  when  compared 
with  the  arteries,  is,  of  course,  not  influenced 
by  refraction,  except  that,  in  a  hyperme- 
tropic eye,  such  a  difference  would  be  more 
conspicuous  than  in  a  myopic,  by  reason  of 
the  more  magnified  image  produced  by  the 
optical  conditions  of  the  media. 

6.  Circulation. — In  a  general  way,  the 
blood-currents  in  the  vessels  of  the  retina 
are  continuous  and  uninterrupted;  but  any 
hindrance  to  the  entrance  of  blood  may  be 
attended  by  pulsation,  first  in  the  veins  and 
subsequently  in  the  arteries.     Such  hin- 
drance may  arise  from  disordered  action  of 
the  heart,  as  in  cases  of  insufficiency  of  the 
aortic  valves;  from  disease  of  the  coats  ot 
the  arteries ;  or  from  increased  resistance  on 
the  part  of  the  fluids  already  occupying  the 
cavity  of  the  eyeball.    The  venous  pulse  de- 
pends upon  an  arrest  of  the  outflow  through 
the  veins  by  the  pressure  of  the  entering 
arterial  cm-rent;  which,  at  the  acme  of  the 
pulse-wave,  has  force  enough  to  push  back 
the  venous  current  when  there  is  not  room 
enough  for  both.    Hence,  in   the  venous 
pulse,  the  vessels  empty  themselves  in  a 
direction  from  the  centre  of  the  disc  towards 
its  periphery,  and  refill  in  the  opposite  direc- 
tion.   The  ordinary  cause  of  venous  pulse 
is  increased  tension  or  fulness  within  the 
eyeball,  so  that  it  is  among  the  early  symp- 
toms of  glaucoma;  but  it  is  also  to  be  seen 
in  a  small  proportion  of  cases  m  which  no 
excess  of  tension  is  to  be  discovered  either 
bv  touch  or  by  symptoms,  and  m  which  the 
eyes  appear  to  be  healthy.    In  the  arterial 
pulse,  the  resistance  to  the  entrance  of  blood, 
or  rather  the  disturbance  of  the  balance  be- 
tween the  propulsive  and  the  resisting  forces, 
must  be  considerable;  and  the  course  of 
events  is  that  the  arterial  current  can  only 
make  its  way  into  the  eye  at  the  acme  ot 
the  pidse-wave,  during  which  the  arteries 
fill  from  the  centre  of  the  disc  to  its  peri- 
phery, to  collapse  again  as  soon  as  the  im- 
pulse of  the  systole  diminishes.    In  such  a 
condition,  the  impediment  to  the  entrance 
of  arterial  blood  is  sufficient  to  imperil  the 
nutrition  of  the  nerve-tissue ;  and  the  writer 
has  seen  at  least  one  case  of  partial  nerve- 
atrophy,  attended  with  arterial  pulsation, 
for  which  no  other  cause  than  excessive 
arterial  tension  could  be  assigned.  Artena 
pulse  is  probably  always  present  m  advance-, 
sta'es  of  glaucoma;  but  by  the  time  it  is- 
Educed,  the  fundus  is  usually  obscured  or 
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rendered  invisible  by  otber  changes.  Apart 
from  glaucoma,  its  most  frequent  cause  is 
aortic  regurgitation ;  and  in  this  form  the 
eye  does  not  suffer,  except  together  with 
other  parts  of  the  organism. 

7.  Optic  Neuritis  and  Atrophy.  —  The 
morbid  appearances  seen  with  the  ophthal- 
moscope, and  interesting  to  the  physician, 
are  chiefly  those  which  point  to  the  existence 
of  some  diathesis,  or  to  the  presence  of  dis- 
ease in  other  organs.  Swelling  of  the  intra- 
ocular extremity  of  the  optic  nerve,  with 
obliteration  of  its  margins  and  obstruction  to 
irs  vessels,  occurs  in  many  forms  of  intra- 
cranial disease,  especially  in  connexion  with 
intracranial  tumour,  and  is  often  followed  by 
atrophy  and  blindness  when  life  is  sufficiently 
prolonged.  The  most  interesting  characteris- 
tic of  these  cases  is  that,  since  the  swelling 
affects  only  the  connective-tissue  layer,  which 
is  absent  over  the  region  of  the  yellow  spot, 
there  is  commonly  no  diminution  of  the 
acuteness  of  central  vision  until  the  atrophic 
changes  have  commenced;  by  which  time, 
in  many  instances,  the  primary  swelling  has 
passed  away.  Hence,  for  many  years,  there 
existed  great  uncertainty  about  the  cause  of 
the  atrophy,  and  this  uncertainty  was  only 
removed  when  physicians  began  to  examine 
the  fundus  oculi  in  all  cerebral  cases,  without 
regard  to  the  state  of  sight.  Prior  to  that 
time,  the  intra-ocular  changes  were  apt  to 
remain  undiscovered  in  their  primary  stage, 
and  until  commencing  impairment  of  vision 
produced  resort  to  an  ophthalmologist,  fol- 
lowed by  an  ophthalmoscopic  examination  in 
due  course ;  and  then  the  atrophy  was  often 
attributed  to  many  fanciful  causes,  among 
which  the  smoking  of  tobacco  held  a  pro- 
minent place.  It  is  not  necessary  to  assume 
that  tobacco  is  never  injurious  to  the  optic 
nerves,  in  order  to  be  quite  sure  that  the 
majority  of  the  instances  of  atrophy  once 
attributed  to  its  influence  were,  in  reality, 
due  to  a  totally  different  cause.  The  changes 
associated  with  intracranial  diseases  will  be 
found  described  in  a  special  article.  See 
Ophthalmoscope  in  Medicine. 

8.  'Albuminuric  Retinitis'  —  Very  fre- 
quently in  albuminuria,  and  occasionally  in 
diabetes  mellitus,  the  fundus  of  the  eye  be- 
comes stndded  over  with  spots  or  patches  of 
a  glistening  white  colour,  which  are  probably 
due  to  fatty  degeneration  of  the  connective 
tissue  of  the  retina,  and  which  are  often  asso- 
ciated with  scattered  hemorrhages.  The 
Wood,  in  these  instances,  is  usually  effused 
into  the  fibre-layer,  and,  following  the  course 
of  the  fibres,  becomes  spread  out  into  some- 
what striated  spots,  with  brush-like  termina- 
tions. Every  case  in  which  either  the  white 
patches  or  the  hemorrhages,  or  both,  are 
detected  by  the  ophthalmoscope,  whether  with 
or  without  impairment  of  sight,  calls  for  a 
careful  examination  of  the  urine,  and  renders 
it  pfttpet  to  follow  mainly  the  indications  of 


treatment  which  such  an  examination  may 
afford. 

9.  Hcemorrhages.  —  Without  the  white 
patches,  haemorrhages  may  occur  in  the  re- 
tina under  various  conditions.  Sometimes 
they  are  distinctly  arterial,  in  which  case 
they  are  generally  small  in  absolute  amount, 
and  may  often  be  traced  to  some  manifest 
point  of  rupture  in  the  vessel  from  which 
they  have  occurred.  These  haemorrhages 
seldom  produce  extreme  impairment  of  vision, 
although  they  are  usually  discovered  on  ac- 
count of  some  degree  of  impairment ;  and 
their  chief  importance  is  derived  from  the 
warning  they  may  give  of  a  state  of  brittle - 
ness  of  the  arteries,  and  of  a  consequent 
liability  to  similar  bleedings  elsewhere,  as  in 
the  brain.  They  call  for  all  the  precautions 
which  such  a  state  would  suggest,  as  for  the 
consumption  of  a  diminished  quantity  of  fluid, 
and  for  the  avoidance  of  constipation  and  of 
all  violent  bodily  efforts. 

Haemorrhages  which  are  distinctly  venous 
occur  not  infrequently  in  connexion  with  the 
disturbances  of  circulation  which  are  inci- 
dental to  the  cessation  of  the  menstrual 
function,  or  to  the  irregularities  by  which 
cessation  is  preceded.  The  blood  may  pro- 
ceed from  comparatively  large  veins,  in  which 
case  it  often  forms  a  layer  immediately  be- 
neath the  membrana  Umitans  of  the  retina, 
causing  great  temporary  impairment  of  sight, 
or  even  total  blindness;  and  yet,  in  many 
cases,  being  quickly  absorbed  without  perma- 
nent injury.  In  other  instances  it  may  pro- 
ceed from  smaller  and  deep-lying  veinlets,  in 
which  case  the  effusion  will  usually  be  situ- 
ated in  the  fibre-layer,  and  will  be  moulded, 
so  to  speak,  by  the  fibres,  into  what  have  been 
described  as  1  flame-shaped '  haemorrhages. 
These  are  generally  multiple,  and  usually 
cause  an  impairment  of  function,  which  is 
decided  although  not  total,  and  is  often 
permanent.  The  flame-shaped  haemorrhages 
are  said  by  Mr.  Hutchinson  to  occur  prefer- 
ably in  persons  of  gouty  diathesis,  and  he 
holds  the  same  doctrine  with  regard  to  a  less 
common  form,  of  which  some  remarkable 
examples  have  been  observed  by  himself,  and 
by  Mr.  Eales  of  Birmingham.  In  these  cases, 
the  subjects  were  young  males,  of  constipated 
habit,  and  in  many  instances  of  gouty  family 
history.  The  bleedings  were  large  in  amount, 
so  as  to  penetrate  into  the  vitreous  body  and 
to  cause  for  a  time  total  loss  of  sight,  and 
were  frequently  recurrent.  To  what  extent 
they  wore  due  to  deficient  plasticity  of  the 
blood,  to  abnormal  friability  of  the  vessels,  to 
variations  in  vaso-motor  tension,  or  to  the 
withdrawal  of  external  support  from  the  ves- 
sels by  diminished  tension  within  the  eyeball 
itself,  is  at  prosent  a  matter  of  conjecture.  It 
is  obvious  that  the  treatment  of  such  cases, 
and  of  retinal  hemorrhages  generally,  must 
resolve  itself  into  that  of  the  constitutional 
conditions  with  which  they  are  associated. 
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The  only  special  indications,  as  regards  the 
eye,  will  be  the  enforcement  of  functional 
rest,  and  the  maintenance  of  an  elevated 
position  of  the  head  during  sleep.  In  cases 
connected  with  the  cessation  of  the  menstrual 
function,  the  absorption  of  the  effused  blood 
often  appears  to  be  promoted  by  the  careful 
administration  of  iodide  of  potassium,  which 
should  usually  be  combined  with  ammonio- 
citrate  of  iron,  or  with  some  other  suitable 
tonic,  and  care  should  always  be  taken  to 
maintain  a  moderately  relaxed  condition  of 
the  bowels.  Even  apart  from  the  injurious 
effects  likely  to  be  produced  by  straining, 
constipation  appears  to  predispose  to  haemor- 
rhage. 

10.  Embolism  of  the  Central  Artery. — 
Sudden  loss  of  vision  is  sometimes  occasioned 
by  the  plugging  of  the  central  retinal  artery 
by  an  embolus.  This  is  especially  to  be  sus- 
pected in  cases  of  known  valvular  disease  of 
the  heart,  and  the  condition  is  readily  re- 
cognisable with  the  ophthalmoscope.  The 
retinal  veins  are  usually  somewhat  dilated, 
but  their  contained  blood  is  broken  up  into 
irregular  portions,  in  which  an  uncertain  or 
wavering  movement  may  sometimes  be  de- 
tected. The  arteries  are  either  obliterated, 
or  so  dwindled  as  to  be  scarcely  visible.  The 
connective  tissue  of  the  retina  rapidly  be- 
comes cloudy  and  opaque,  so  that  the  general 
surface  of  the  fundus  is  milky  or  opalescent ; 
but  in  the  region  of  the  yellow  spot,  where 
there  is  little  or  no  connective  tissue,  this 
opacity  cannot  be  produced,  and  the  red 
colour  of  the  choroid  shines  through,  pro- 
ducing the  effect  of  a  cherry-red  spot  on  a 
white  ground.  After  a  few  weeks  the  retina 
regains  its  transparency,  but  the  optic  nerve 
passes  into  a  state  of  absolute  atrophy. 

E.  Brudenell  Carter. 

OPHTHALMOSCOPE  IN  MEDI- 
CINE.— In  a  large  number  of  diseases 
which  come  under  the  care  of  the  physician — 
diseases  of  the  nervous  system,  kidneys,  blood, 
and  other  structures — intra-ocular  changes 
occur,  and  may  be  observed  with  the  ophthal- 
moscope. Hence  this  instrument  is  highly 
useful  in  practical  medicine.  By  its  aid  we 
can  observe,  magnified  about  twenty  dia- 
meters, the  termination  of  an  artery,  of  a  vein, 
and  of  a  nerve ;  a  peculiar  vascular  structure 
(the  choroid) ;  and  a  peculiar  nervous  struc- 
ture (the  retina).  Nowhere  else  are  nerve 
and  vessels  exposed  to  direct  observation. 
Many  changes  affecting  these  tissues  through- 
out the  body  may  be  first  and  best  detected 
here,  and  in  some  diseases  these  intra-ocular 
structures  are  affected  in  a  special  manner. 

The  chief  changes  in  the  fundus  oculi 
which  are  of  importance  to  the  physician  are 
the  following  :  (a)  In  the  retinal  vessels  : 
Variations  in  size,  and  in  the  condition  of  their 
walls ;  the  existence  of  aneurysms ;  the  tint  of 
the  blood;  the  occurrence  of  visible  pulsation 


in  arteries  or  veins,  of  haemorrhages,  or  of 
vascular  obstruction.  (6)  In  the  optic  nerve 
or  papilla:  Congestion,  neuritis  or  papillitis; 
atrophy,  simple,  consecutive  (after  neuritis), 
secondary  (to  disease  of  the  trunk  of  the 
nerve),  or  choroiditic.  (c)  In  the  retina: 
Various  inflammatory  or  degenerative 
changes  or  growths,  (d)  In  the  choroid : 
Inflammatory  exudations,  with  their  result- 
ing disturbance  of  the  choroidal  pigment ; 
atrophy;  growths.  For  a  description  of  these 
various  changes  the  reader  is  referred  to  the 
special  articles.  In  this  place  it  is  only  pos- 
sible to  point  out  the  changes  which  present 
themselves  in  the  more  important  diseases 
which  come  under  the  physician's  care. 

I.  Diseases  affecting  the  Nervous 
System. — 1.  Brain. — Two  forms  of  ocular 
changes  are  met  with  :  (1)  '  associated,'  the 
consequence  of  the  cause  of  the  cerebral 
disease ;  (2)  '  consecutive,'  the  direct  result 
of  the  cerebral  disease.  Ancemia  and  hyper- 
emia of  the  brain  are  not,  as  a  rule,  re- 
vealed by  any  corresponding  change  in  the 
retinal  circulation,  this  being  regulated  in  a 
special  manner  by  the  intra-ocular  tension. 
Such  changes,  when  affecting  the  whole  head 
and  considerable  in  degree,  are,  however, 
shared  by  the  retinal  vessels.  Moreover, 
acute  cerebral  hyperaemia  may,  after  a  time, 
lead  to  congestion  of  the  optic  papilla.  Acute 
general  cerebritis  is  usually  accompanied  by 
meningitis,  and  to  the  latter  the  ophthalmo- 
scopic changes  are  probably  in  part  due. 
There  is  a  very  rare  form  of  chronic  general 
cerebritis,  of  which  the  symptoms  are  some- 
what like  those  of  tumour,  but  the  only 
changes  to  be  found  after  death  are  micro- 
scopic. In  this  condition  well-marked  neuritis 
(papillitis)  may  be  present.  Local  cerebritis, 
which  does  not  lead  to  the  formation  of  pus, 
usually  causes  no  ophthalmoscopic  changes. 

In  cerebral  hemorrhage  consecutive 
changes  are  extremely  rare,  and  are  almost 
confined  to  cases  of  meningeal  haemorrhage, 
from  which  slight  neuritis  may  result.  Of 
associated  changes,  aneurysms  are  rare,  but 
have  been  noted;  retinal  haemorrhages  are 
not  infrequent.  They  are  most  significant 
in  blood-states,  although  most  common  in 
renal  disease  associated  with  albuminuric 
retinitis.  In  the  latter  they  indicate  vascular 
disease,  but  not  necessarily  that  a  cerebral 
lesion  is  haernorrhagic,  since  they  are  often 
associated  with  softening  of  the  brain. 

In  softening  from  embolism,  retinal  em- 
bolism may  be,  in  rare  cases,  associated.  In 
ulcerative  endocarditis  haemorrhages  may  be 
seen  in  the  retina — small  extravasations  with 
white  centres.  Consecutive  changes  are,  as  a 
rule,  absent ;  occasionally  slight  optic  neuritis 
is  developed,  apparently  as  a  consequence  of 
the  irritant  character  of  the  softening  pro- 
duced by  a  plug  from  a  malignant  endo- 
carditis. . 

In  softening  from  arterial  thrombosis, 
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when  this  is  due  to  atheroma  of  the  vessels, 
associated  changes  (hseniorrhages,  or  renal 
retinitis)  may  be  foimd  in  the  retina,  but 
there  are  usually  no  consecutive  changes. 
The  latter  are  also  absent  in  thrombosis  from 
syphilitic  disease  of  arteries ;  but  associated 
changes — the  various  ophthalmoscopic  mani- 
festations of  syphilis — are  common,  and  are 
often  of  the  highest  diagnostic  importance. 

In  abscess  of  the  brain,  optic  neuritis 
occurs  in  a  considerable  number  of  cases, 
although  not  in  all.  It  has  no  known  rela- 
tion to  the  position  of  the  abscess,  but  is 
perhaps  most  frequent  in  the  cases  in  which 
the  abscess  results  from  an  injury. 

Tu  mo  urs  of  the  brain. — Associated  changes 
are  very  rare,  and  are  confined  to  the  cases 
in  which  a  similar  growth  (glioma  or  tubercle) 
exists  within  the  eye.    Consecutive  changes 
are  more  common  than  in  any  other  cerebral 
affection.    Optic  neuritis  occurs  in  about 
four-fifths  of  the  cases.    On  what  its  occur- 
rence or  absence  depends  we  do  not  know. 
Neither  position,  size,  nor  nature  of  growth 
seems  to  influence  it  in  any  considerable 
degree.    It  does  not  depend  on  increase  of 
intracranial  pressure.    In  some  cases  it  is 
at  least  aided  by  the  occurrence  of  menin- 
gitis.   In  many  cases  a  slight  descending 
inflammation  may  be  traced  from  the  optic 
tracts  down  the  nerves  to  the  eyes,  and  this, 
at  the  papilla,  seems  to  be  excited  in  a  more 
intense  degree,  probably  aided  by  the  passage 
of  irritant  material  down  the  sheath  of  the 
nerve  to  the  lymph-spaces  of  the  papilla. 
The  sheath  is  commonly  found  distended 
after  death.    A  tumour  may  exist  for  a  long 
time  without  neuritis,  or  the  neuritis  may  be 
present  as  soon  as  the  symptoms  of  tumour 
manifest  themselves.    Often  the  neuritis  and 
the  tumour  correspond  in  their  course,  each 
being  acute  or  chronic.    Both  may  even  be 
almost  stationary  for  years.    An  acute  neur- 
itis, occurring  during  the  course  of  a  tumour 
which  appeared  chronic,  usually  indicates  an 
increase  in  the  growth,  and  is  of  bad  pro- 
gnostic significance.    The  degree  of  neuritis 
varies  ;  it  is  least  in  the  tumours  of  most 
chrome  course,  and  greatest  in  the  rapid 
growths.  It  is  often  accompanied  by  haemor- 
rhages.   Commonly  bilateral,  it  is  in  rare 
cases  unilateral,  and  is  then  usually  in  the 
eye  opposite  to  the  seat  of  the  tumour.  It 
raay  exist  in   considerable  degree  without 
impairing  sight.    Perception  of  colour  may 
be  affected  before  acuity  of  vision.    If  the 
tumour  be  arrested   by  treatment,  as  in 
syphilitic  and  tubercular  growths,  the  neur- 
itis will  subside ;  it  also  often  lessens  when 
we  intracranial  pressure  (which  drives  the 
nnia  into  the  sheath  of  the  nerve)  is  lessened 

«L  ?T  the  BknlJ'  and'  fltiU  more  com- 
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of  the  optic  nerves  sometimes  results  from 
tumours  in  the  neighbourhood  of  the  chiasma, 
although  far  less  commonly  than '  consecutive 
atrophy.' 

Intracranial  aneurysms  are  rarely  accom- 
panied by  intra-ocular  changes.  Now  and 
then,  an  aneurysm  of  the  internal  carotid  has 
caused  atrophy  by  pressure,  and  even  optic 
neuritis,  single  or  double. 

Internal  hydrocephalus  is  usually  accom- 
panied by  no  other  ophthalmoscopic  changes 
than  slight  fulness  of  the  veins.  Occasionally 
simple  atrophy  occurs,  commonly  from  the 
pressure  of  the  distended  third  ventricle  on 
the  optic  commissure. 

Meninges—  Growths  in  the  meninges  lead 
to  optic  neuritis,  just  as  do  tumours  in  the 
cerebral  substance.  The  effect  of  meningitis 
varies  according  to  its  form  and  seat.  Simple 
meningitis  of  the  convexity  is  rarely  attended 
by  ocular  changes.  It  is  very  different  with 
basal  tubercular  meningitis.  Occasionally, 
though  rarely,  tubercles  of  the  choroid  may 
be  seen.  In  a  considerable  number  of  cases 
there  is  distinct  neuritis ;  it  is  well-marked 
in  at  least  half.  Usually  too  late  to  be  of 
diagnostic  importance,  it  is  now  and  then 
sufficiently  early  to  decide  the  nature  of  the 
case.  A  similar  change  is  common  in  both 
syphilitic  and  traumatic  meningitis,  but  is 
rare  in  the  epidemic  cerebro-spinal  form, 
except  in  cases  of  unusual  duration. 

Diseases  of  the  cranial  bones. — Caries  of 
the  sphenoid  bone  may  cause  descending 
neuritis;  caries  elsewhere  usually  only  affects 
the  eye  by  causing  meningitis  or  abscess. 
Thickening  of  the  cranial  bones  may  be  at- 
tended by  well-marked,  sometimes  intense, 
neuritis,  with  haemorrhages.  This  is  appa- 
rently produced  by  the  resulting  constriction 
of  the  nerve  and  sheath  at  the  optic  foramen. 
Inflammatory  mischief  or  growths  in  the 
orbit  frequently  cause  neuritis  or  atrophy, 
the  optic  nerve-trunk  being  damaged  directly. 
In  these  cases  the  affection  is  unilateral,  at 
least  for  a  long  time,  and  is  often  accom- 
panied by  prominence  of  the  eyeball,  and 
tenderness  when  it  is  pushed  back. 

Injuries  to  the  head  may  affect  the  oye  in 
various  ways :  (1)  The  retina  may  suffer  in 
consequence  of  the  immediate  concussion. 
(2)  Optic  neuritis  may  come  on  after  a  few 
days,  commonly  as  the  result  of  a  traumatic 
meningitis.  (8)  Direct  injury  to  the  optic 
nerves  may  cause  loss  of  sight  and  simple 
atrophy.  (4)  Optic  neuritis  may  come  on 
some  weeks  after  the  injury,  and  is  usually 
duo  to  inflammatory  processes  in  the-  damaged 
brain. 

2.  Spinal  Cord. — Acute  myelitis  and 
spinal  meningitis  are  very  rarely  attended 
by  eye-changes.  In  one  or  two  cases  coinci- 
dent optic  neuritis  has  been  observed.  The 
connexion  between  the  two  is  obscure. 
Sclerosis  of  the  posterior  columns  (locomotor 
ataxy)  is  accompanied  by  atrophy  of  the 
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optic  nerves  in  a  considerable  number  of 
cases,  although  not  perhaps  in  more  than 
15  per  cent.  When  it  does  occur  it  is  fre- 
quently an  early  rather  than  a  late  symp- 
tom. It  is  always  the  simple  form  of  atrophy, 
often  grey,  with  unnarrowed  vessels.  Sight 
usually  suffers  gravely ;  the  field  of  vision  is 
much  restricted;  and  perception  of  colours- 
may  be  lost.  The  atrophy  is  not  the  result 
of  any  extension  upwards  of  the  disease  in 
the  posterior  columns.  It  may  occur  when 
this  has  scarcely  commenced,  and  even  years 
before  the  earliest  symptoms.  It  is  appa- 
rently an  associated  degeneration.  In  late- 
ral sclerosis  changes  in  the  fundus  oculi  are, 
as  a  rule,  absent.  In  disseminated  sclerosis, 
optic  nerve-atrophy  may  occur,  just  as  in 
posterior  sclerosis,  but  less  frequently. 
Damage  to  sight,  without  ophthalmoscopic 
changes,  occasionally  results  from  the  scle- 
rosis invading  the  optic  commissure  or  nerves. 
In  caries  of  the  spine,  changes  in  the  optic 
disc  are  practically  unknown.  In  very  rare 
cases  of  injury  to  the  spine,  neuritis  and 
subsequent  atrophy  have  been  observed,  biyt 
these  results  are  so  uncommon  that  their 
precise  significance  is  doubtful. 

3.  Functional  Diseases. — In  exoph- 
thalmic goitre  the  only  ophthalmoscopic 
change  is  increased  size  of  the  retinal  arteries, 
which  may  pulsate  visibly.    In  chorea,  em- 
bolism of  the  central  artery  of  the  retina  has 
been  once  or  twice  observed;  and  optic  neuri- 
tis, slight  in  degree,  is  not  rare.    It  is  usually 
met  with  in  hypermetropic  eyes,  but,  never- 
theless, subsides  when  the  chorea  is  over. 
With  neuralgia  of  the  fifth,  optic  nerve- 
atrophy  has  been  observed  ;  the  nature  of  the 
association  is  doubtful.    In  idiopathic  epi- 
lepsy the  appearance  of  the  fundus  _  is,  as 
a  rule,  perfectly  normal.    Even  during  an 
attack  it  is  probable  that  the  only  change  is 
distension  of  the  veins  in  the  stage  of  cyan- 
osis.    But  during  the   status  epilepticus, 
when  attacks  recur  with  great  severity  for 
several  days,  a  condition  of  slight  neuritis 
may  be  produced,  subsiding  after  the  attacks 
are  over.     In  cases   of  convulsions  from 
organic  brain-disease,  it  must  be  remembered, 
optic  neuritis  or  its  effects  are  often  met 
with.    The  frequency  with  which  morbid 
appearances  are  to  be  seen  in  the  eye  in 
insanity  has  been  variously  stated,  and  by 
some  writers  unquestionably  exaggerated. 
They  are  most  frequent  in  general  paralysis 
of  the  insane.    Optic  nerve-atrophy  is  the 
usual  change,  and  is  sometimes  an  early 
event,  just  as  in  locomotor  ataxy.    In  very 
rare  cases  slight  neuritis  has  been  seen.  In 
mania,  melancholia,  and  dementia  it  is  prob- 
able that  there  are  no  related  morbid  ap- 
pearances in  the  eye. 

II.  Diseases  affecting  the  Urinary  bYS- 
tem. — 1.  Bright's  Disease.— Sight  may  be 
impaired  in  this  complaint  by  uroemic  poison- 
ing, or  by  retinal  changes.   The  latter  may 


occur,  even  in  considerable  degree,  without 
any  affection  of  vision.  The  arteries  may  occa- 
sionally be  conspicuously  narrow  (contracted), 
and  in  rare  cases  may  present  sclerosis  of  the 
outer  coat,  or  minute  aneurysms.  Aneurysmal 
dilatations  of  the  capillaries  may  often  be 
found  post  mortem,  in  association  with  other 
degenerations,   and.   probably  lead  to  the 
occurrence  of  a  very  common  change  in  the 
retina — haemorrhages.     These   are  usually 
striated,  situated  in  the  nerve-fibre  layer; 
sometimes  they  are  irregular  in  shape,  and 
situated  in  the  deeper  layers.    They  may 
detach  the  retina  from  the  choroid,  or  burst 
through  into  the  vitreous.    Sometimes  they 
exist  alone ;  more  commonly  they  are  con- 
joined with  other  changes,  to  which  the  term 
'  albuminuric  retinitis  '  is  given.    This  latter 
change  may  occur  in  all  forms  of  renal 
disease,  but  is  by  far  the  most  common  in 
the  granular  kidney.    It  is  a  late  symptom, 
never  appearing  until  the  general  system  is 
Buffering.    The  disease  of  the  retina  presents 
certain  elements  which  are  variously  com- 
bined in  different  cases.    (1)  Diffuse  slight 
opacity  and  swelling  of  the  retina,  due  to  the 
infiltration  of  its  substance  by  an  albuminous 
coagulable  liquid  (cedema).    (2)  White  spots 
and  patches  of  various  size  and  distribution : 
some  large  and  soft-edged;  others  minute, 
and  of  pearly  whiteness.    They  are  due  to 
fatty  degeneration  of  the  retinal  elements,  or 
to  granular  degeneration  of  albuminous  exu- 
dations.   The  small  white  spots  often  radiate 
around  the  macula  lutea.   (3)  Haemorrhages. 
(4)  Inflammation  of  the  optic  papilla—'  neur- 
itis.'   (5)  The  subsidence  of  the  inflamma- 
tory changes  may  be  attended  with  the  signs 
of  atrophy  of  the  optic  nerve  and  retina. 
According  to  the  predominant  character,  four 
types  of  retinal  affectionmay  be  distinguished: 
a  degenerative,  hsemorrhagic,  inflammatory, 
and  neuritic  form.    In  the  first  the  white 
spots  predominate,  and  there  are  usually  ex- 
travasations, but  there  is  little  diffuse  opacity. 
In  the  second  the  haemorrhages  are  so  abun- 
dant as  to  be  the  chief  feature.    In  the 
third  there  is  much  diffuse  opacity  and  swell- 
ing of  the  retina.     In  the  fourth  the  optic 
neuritis  is  in  excess  of  the  other  changes,  and 
the  appearance  may  easily  be  ascribed  to 
cerebral  disease— the  more  so  that  it  is  often 
conjoined  with  headache,  and  other  evidence 
of  cerebral  disorder.    The  conspicuous  com- 
bination of  white  spots  and  hemorrhages 
usually  enables  the  retinal  affection  of  albu- 
minuria to  be  recognised  without  difficulty. 
It  may  be  confounded  with  the  degeneration 
left  by  a  previous  wide  neuro-retinitis,  but  in 
such  cases  the  signs  of  atrophy  will  be  con- 
spicuous.   The  course  of  the  affection  in 
Bright's  disease  is  often  progressive,  but 
arrest  and  even  recovery  may  be  obtamed  by 
the  treatment  of  the  renal  disease.  When 
extensive,  sight  is  usually  impaired,  but  is 
rarely  completely  lost. 
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2.  Diabetes  Mellitus.  —  In  diabetes 
niellitus,  in  rare  cases,  retinal  changes  have 
been  observed  exactly  similar  to  those  of  the 
degenerative  form  of  the  albuminuric  affec- 
tion, and  this  when  there  was  no  albumen  in 
the  urine.  Miliary  aneurysms  have  been 
found  post  mortem.  A  distinction  from  the 
renal  form  is  the  frequency  with  which  there 
are  opacities  in  the  vitreous,  due  probably  to 
slight  extravasations  of  blood. 

III.  Diseases  of  the  Heaet. — The  pecu- 
liar conditions  of  the  intra-ocular  circulation 
prevent  any  dynamical  changes  in  the  circu- 
lation. Venous  distension,  if  considerable, 
may  be  visible  in  the  eye,  especially  in 
cyanosis.  When  arterial  pulsation  is  strong, 
it  may  be  seen  in  the  retinal  arteries,  as  in 
exophthalmic  goitre  and  in  aortic  regurgita- 
tion. In  these  cases  also  the  arterial  pulsa- 
tion may  (probably  in  the  sclerotic  ring)  be 
communicated  to  the  vein,  and  this  also  may 
pulsate.  Embolism  of  the  central  artery  of 
the  retina  may  occur,  and,  like  embolism 
elsewhere,  is  most  common  in  mitral  con- 
striction. In  ulcerative  endocarditis,  accom- 
panied with  multiple  embolism,  retinal 
haemorrhages  occur,  for  the  most  part  round, 
with  a  pale  or  white  centre.  They  are 
almost  pathognomonic. 

IV.  Diseases  of  the  Blood.  —  Acute 
ancemia  from  haemorrhage  may  be  followed 
by  loss  of  sight,  slight  or  considerable,  tran- 
sient or  permanent.  The  accident  most 
commonly  follows  heematemesis,  uterine 
haemorrhage,  or  venesection.  In  some  cases 
no  ophthalmoscopic  changes  have  been 
found ;  in  others  there  has  been  neuro- 
retinitis.  The  mechanism  of  the  affection 
i3  obscure.  Simple  chronic  anaemia  is  ac- 
companied by  marked  pallor  of  the  veins, 
sometimes  of  the  choroid  and  disc,  but  the 
latter  is  always  within  the  physiological 
variations  in  tint.  Occasionally  in  chlorosis 
optic  neuritis  is  met  with,  developing  quickly 
to  a  high  degree  of  intensity,  such  as  is  met 
with  in  cerebral  tumour.  It  disappears 
rapidly  under  iron,  but  too  often  ignorance 
of  the  cause  has  led  to  the  loss  of  so  much 
time,  while  iodide  of  potassium,  &c,  have 
been  given,  that  sight  is  hopelessly  damaged. 
In  pernicious  ancemia  the  choroid  is  notably 
pale,  the  arteries  small,  the  veins  very  broad 
(atonic)  and  pale.  Haemorrhages  are  fre- 
quent, especially  around  the  optic  disc,  and 
they  are  often  associated  with  white  patches. 
Some  extravasations  are  rounded,  with  a 
white  or  pale  centre.  Occasionally  there  is 
marked  neuritis.  In  Icucocythccmia  the 
pallor  and  the  width  of  the  veins  are  very 
striking.  Extravasations  are  almost  invari- 
able at  some  period.  White  spots  are  frequent; 
some  degenerative,  others  due  to  aggrega- 
tions of  leucocytes  ;  some  are  surrounded  by 
a  halo  of  extravasation.  There  may  also  be 
considerable  general  swelling  of  the  retina, 
throwing  the  distended  veins  into  conspicuous 


antero-posterior  curves.  In  purpura  and 
scurvy  retinal  haemorrhages  also  occur.  In 
the  intense  forms  of  purpura,  indeed,  they 
are  probably  constant,  and  may  be  large. 
They  have  sometimes  been  seen  in  the 
choroid. 

In  rare  cases  of  menstrual  disorders,  and 
still  rarer  instances  of  intestinal  disturbance 
(chronic  diarrhoea),  optic  neuritis  has  been 
observed.  Suppression  of  the  menses  has 
been  followed  by  retinal  haemorrhages.  The 
connexion  between  the  several  events  is 
obscure. 

V.  Chronic  General  Diseases. — In  chronic 
general  diseases  ophthalmoscopic  changes 
are  met  with  occasionally.  In  tuberculosis, 
tubercles  may  form  in  the  choroid,  and  be 
recognisable  as  small,  round,  yellowish-white 
spots,  free  from  pigment.  They  have  more 
frequently  been  found  in  this  situation  after 
death  than  during  life,  perhaps  because  not 
looked  for  with  sufficient  perseverance,  since 
they  may  form  rapidly.  They  are  sometimes 
of  great  diagnostic  importance,  especially  in 
cases  of  general  tuberculosis  causing  obscure 
and  ill-defined  symptoms.  In  syphilis  ocular 
changes  are,  as  is  well-known,  common,  but 
they  come  chiefly  under  the  care  of  the  sur- 
geon. Traces  of  past  iritis,  or  of  choroiditis — 
areas  of  choroidal  atrophy  with  irregular 
accumulation  of  pigment — frequently  afford 
the  physician  important  evidence  of  the  pre- 
vious existence  of  syphilis,  acquired  or  in- 
herited. In  the  latter  the  choroidal  changes 
are  of  especial  importance,  and  may  be  con- 
fined to  small  round  white  spots  with  pig- 
ment in  the  centre,  or  there  may  be  evidence 
of  more  extensive  choroiditis  or  merely  of 
choroiditic  atrophy,  a  yellowish  disc,  with 
the  edge  a  little  blurred,  and  very  small  re- 
tinal vessels.  Gout  has  been  supposed  to 
cause  retinal  haemorrhage  (Hutchinson),  and 
to  it  is  probably  due  the  widespread  '  hemor- 
rhagic retinitis  '  that  is  the  consequence  of 
thrombosis  in  the  central  vein  of  the  retina. 
Intra-ocular  neuritis  is  seldom  due  to  this 
cause,  except  in  slight  degree,  as  the  result 
of  a  more  intense  inflammation  behind  the 
globe.  This  may  occur  in  the  subjects  of 
acquired  gout,  or  in  young  persons  the  sub- 
jects of  the  inherited  disease,  and  may  be  on 
one  3ide  or  on  both,  simultaneously  or  in 
succession. 

In  lead-poisoning,  besides  the  amblyopia 
which  may  come  on  without  ophthalmoscopic 
changes,  atrophy  of  the  disc  is  occasionally 
met  with,  preceded,  in  some  cases,  by  a  stage 
of  congestion — a  red  disc,  with  softened  edges, 
without  swelling.  A  considerable  degree  of 
neuritis,  double,  with  swelling  and  hemor- 
rhages, occurs  occasionally,  especially  in  con- 
nexion with  cerebral  symptoms,  but  without 
any  coarse  lesion  of  the  brain.  In  chronic 
alcoholism,  optic-ncrvo  atrophy  has  been  de- 
scribed, and  also  a  condition  of  congestion. 
The    amblyopia  which    accompanies  the 
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atrophy  is  said  by  Forster  to  be  characterised 
by  loss  of  central  vision  for  colour.  The  same 
fact  is  well  established  with  regard  to  tobacco 
amaurosis,  in  which  similar  congestion  and 
atrophy  may  occur. 

VI.  Acute  General  Diseases. — In  acute 
general  diseases,  changes  in  the  fundus  are 
for  the  most  part  rare.  After  typhus,  typhoid, 
and  scarlet  fevers,  optic  neuritis  has  been 
occasionally  observed,  apart  from  any  renal 
or  cerebral  complication.  The  renal  sequelae 
of  scarlet  fever  may  of  course  lead  to  the 
special  retinal  changes.  Malarial  fevers, 
ague,  &c,  are  frequently  attended  with  re- 
tinal haemorrhages  (Poncet,  S.  Mackenzie). 
Sometimes  the  extravasations  have  paler 
centres.  Optic  neuritis  and  atrophy  have 
also  been  observed.  Erysipelas  of  the  face 
has  been  accompanied  by  loss  of  sight,  and 
followed  by  atrophy,  probably  by  the  exten- 
sion of  the  inflammation  to  the  orbit,  and  to 
the  trunk  of  the  optic  nerve.  Pycemia  and 
septicemia  have  long  been  known  to  be 
occasionally  accompanied  by  metastatic  pan- 
ophthalmitis, and  recent  observation  has 
shown  that  slighter  alterations  in  the  fundus 
oeuli  frequently  accompany  the  severer  forms 
of  these  affections.  Of  these  the  most  im- 
portant are  retinal  haemorrhages,  round  or 
irregular,  sometimes  large,  and  often  with 
pale  centres,  as  in  ulcerative  endocarditis. 
Although  it  is  probable  that  they  are  in  some 
cases  due  to  septic  embolism,  they  may 
occur  without  endocarditis,  and  may  be  due, 
in  some  cases,  to  chemical  changes  in  the 
blood,  produced  by  the  organised  virus  of  the 
septicaemia.  They  are  almost  invariable  in 
puerperal  septicaemia  (Litten).  They  are  of 
very  grave  significance,  but  not  necessarily  a 
fatal  omen.  In  other  cases  a  peculiar  form 
of  retinitis  has  been  observed,  with  white 
spots  about  the  papilla  and  macula  lutea 
(Both). 

Most  of  the  appearances  mentioned  above 
will  be  found  figured  in  the  writer's  Manual 
and  Atlas  of  Medical  Ophthalmoscopy. 

W.  B.  Gowers. 

OPISTHOTONOS  (omo-dev,  backwards; 
and  toW,  a  stretching).— A  tetanic  spasm, 
in  which  the  body  is  arched  backwards,  so 
that  it  rests  on  the  head  and  heels.  See 
Tetanus. 

OPIUM,  Poisoning  by.— In  conse- 
quence of  the  extent  to  which  opium  and  its 
preparations,  including  morphine,  are  used  for 
the  relief  of  pain,  and  the  readiness  with 
which  the  drugs  are  procurable,  poisoning  by 
these  agents  is  of  frequent  occurrence ;  and 
there  is  no  doubt  that  great  numbers  of 
infants  perish  every  year  in  this  country 
through  the  improper  use  of  quack  remedies 
containing  opium. 

So  far  aB  toxicology  is  concerned,  the  ef- 
fects of  opium  may  be  referred  exclusively  to 
morphine ;  since  the  effects  of  the  other  active 


constituents  of  the  drug  are  overshadowed  by 
,  those  of  its  chief  alkaloid.    See  also  Mor- 
phinism. 

Anatomical  Characters. — The  post-mor- 
tem appearances  after  opium-poisoning  may 
be  almost  nil.  As  a  rule  the  brain  is  con- 
gested, the  piuncta  cruenta  being  especially 
marked ;  and  the  lungs  and  right  side  of  the 
|  heart  may  exhibit  an  engorgement,  as  if  from 
a  modified  asphyxia ;  but  this  condition  is  by 
no  means  invariable. 

Symptoms. — The  first  effect  of  the  adminis- 
tration of  a  toxic  dose  of  opium— a  state  of 
bienfaisance  or  exaltation — commonly  ob- 
served also  after  the  administration  of  a 
medicinal  dose,  may  be  either  very  short  or 
entirely  wanting;  and  this  is  usually  the 
case  when  morphine  is  injected  hypodermic- 
ally.  A  second  stage,  in  which  the  symp- 
toms closely  resemble  those  of  congestion  of 
the  brain,  soon  sets  in.  The  face  is  either 
suffused  or  cyanosed;  the  pupils  strongly 
contracted ;  the  skin  dry  and  warm ;  the 
breathing  slow,  deep,  and  becoming  ster- 
torous. The  patient  is  apparently  uncon- 
scious, but  may  be  aroused  by  shaking,  or 
shouting  in  the  ear  ;  and  when  he  is  aroused, 
the  respirations  become  more  rapid,  and  the 
skin  may  regain  its  normal  colour.  The 
symptoms  of  this  second  stage  may  gradu- 
ally ameliorate  under  appropriate  treatment ; 
or  a  third  stage — that  of  prostration — super- 
venes. The  coma  is  now  profound,  and  it 
may  be  impossible  to  arouse  the  patient. 
The  pupils  are  contracted  to  the  size  of  pin- 
points; or  towards  the  termination  of  life 
may  be  widely  dilated.  Bespiration  is  now 
very  slow,  shallow,  with  gradually  increasing 
intervals,  during  which  there  are  no  signs  of 
breathing,  and  the  patient  lies  in  a  death- 
like calm.  The  face  is  at  once  pallid  and 
cyanosed ;  the  skin  is  bathed  in  perspiration, 
at  first  warm,  and  then  cold  and  clammy. 
The  pulse  increases  in  rapidity,  with  progres- 
sively increasing  feebleness.  The  patient 
may  even  now  recover,  signs  of  life  return- 
ing very  gradually ;  or  death  may  occur 
from  failure  of  respiration,  the  other  func- 
tions of  life  becoming  also  gradually  extin- 
guished. 

Unusual  symptoms  in  opium-poisomng  are 
trismus  and' convulsions.  In  children  toxic 
doses  may  produce  very  rapid  effects,  the 
second  stage  of  the  intoxication  being  want- 
ing, and  severe  collapse  and  complete  uncon- 
sciousness rapidly  supervening. 

Diagnosis.  —  The  certain  diagnosis  of 
opium-poisoning  is  often  a  matter  of  great 
difficulty,  as  the  symptoms  may  differ  in  no 
material  respect  from  those  exhibited  in  con- 
gestion of  the  brain,  however  produced,  apo- 
plexy, and  ursemia.  The  case  may  also  be 
confounded  with  profound  alcoholic  intoxica- 
tion. It  may  also  be  difficult  or  impossible 
to  diagnose  from  poisoning  by  chloral  hydrate 
—a  matter  of  less  importance,  since  the  treat- 
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inent  of  the  two  cases  would  be  similar. 
The  differential  diagnosis  of  opium-poisoning 
rests  upon  the  equally  and  minutely  con- 
tracted state  of  the  pupils,  a  condition  which 
is  all  but  universal  in  the  second  stage  of 
opium-poisoning ;  our  ability  to  arouse  the 
patient  temporarily,  the  rousing  being  fol- 
lowed by  more  or  less  complete  disappear- 
ance of  the  cyanosis  of  the  countenance,  and 
by  increased  rapidity  of  respiration ;  and  the 
profuse  warm  or  clammy  cold  perspiration. 
An  examination  of  the  urine,  which  may  have 
to  be  drawn  off  by  the  catheter,  for  albumen 
should  always  be  made ;  but  it  must  be 
borne  in  mind  that  uraemia  and  opium- 
poisoning  may  be  co-existent. 

Prognosis. — This  is  at  all  times  doubtful. 
There  is  great  liability  to  relapse,  even  when 
the  patient  appears  to  be  doing  well. 

Treatment. — First,  evacuate  the  stomach 
by  means  of  the  stomach-pump,  or,  failing 
this,  by  the  use  of  emetics.  These,  however, 
act  with  difficulty  in  cases  of  opium-poison- 
ing ;  and  there  is  a  special  danger  in  the  use 
of  depressing  emetics,  as,  for  example,  tartar 
emetic,  on  account  of  the  possible  retention 
by  the  stomach  of  a  fatal  dose  of  the  emetic. 

arm  mustard  and  water,  and  carbonate  of 
ammonium,  are  the  best  emetics  to  administer. 
Secondly,  the  patient  must  be  prevented 
lapsing  into  a  state  of  somnolence,  by  walk- 
ing him  about ;  alternate  warm  and  cold  ap- 
plications to  the  chest ;  flicking  the  feet  with 
a  damp  towel;  shouting  into  the  ear;  and 
the  application  of  the  faradic  current.  These 
means  will  have  the  additional  advantage  of 
maintaining  the  flagging  respiration,  and  re- 
storing normal  breathing.  In  the  last  resort 
artificial  respiration  must  be  freely  employed. 
The  absorption  of  the  alkaloids  of  opium  may 
be  delayed  by  the  free  administration  of  so- 
lutions containing  tannin,  so  as  to  render 
the  alkaloids  insoluble ;  and  among  the  best 
media  containing  tannin  are  strong  infusions 
of  tea  and  coffee.  The  caffeine  which  these 
infusions  contain,  itself  also  exerts  a  powerful 
remedial  influence  in  this  form  of  intoxica- 
tion. Atropine,  as  a  respiratory  stimulant, 
appears  also  to  be  most  serviceable  as  a  direct 
antidote  to  morphine.  It  is  best  given  by 
subcutaneous  injection,  in  doses  of  fa  to  X 
grain.  Alcoholic  stimulants  should  be  freefy 
given.  Thomas  Stevenson. 

OPIUM-EATING. — See  Morphinism. 

OPPRESSION.-A  term  applied  to  a 
sense  of  weight  or  pressure  in  any  part  of 
the  body,  but  more  frequently  used  in  con- 
nexion with  the  chest  and  epigastrium, 
ine  expression  is  sometimes  also  employed 
in  reference  to  a  general  feeling  of  the 
Swhk1'  being  over,0fuled  or  overweighted, 
which  is  felt  at  the  commencement  of  cer- 
tain acute  diseases,  as  well  as  in  other  con- 
ditions. 


I     OPTIC  NERVE  and  TRACT,  Dis- 

!  eases  of. — The  optic  nerve  may  be  damaged 
by  various  intra-ocular  processes ;  but  these, 
and  also  its  primary  atrophy,  have  been 
already  described  (see  Eye,  and  its  Appen- 
dages, Diseases  of;  Ophthalmoscope  ;  and 
Ophthalmoscope  in  Medicine).  In  this 
article  only  those  affections  which  are  situ- 
ated behind  and  independent  of  the  eye  will 
be  described. 

Passing  from  the  orbit  into  the  intracranial 
cavity  by  the  optic  foramina,  into  which 
they  closely  fit,  the  optic  nerves  are  con- 
nected at  the  chiasma,  where  an  approximate 
semi-decussation  takes  place.  From  the 
chiasma  each  optic  tract,  containing  fibres 
from  the  same-named  halves  of  both  retinae, 
passes  backwards,  between  the  crus  cerebri 
and  the  inner  edge  of  the  temporo-sphenoi- 
dal  lobe,  to  the  posterior  portion  of  the  optic 
thalamus,  where  it  becomes  connected  with 
this  and  the  external  geniculate  body.  Fibres 
pass  also  to  the  corpora  quadrigemina, 
especially  the  anterior ;  and  from  the  thala- 
mus to  the  convolutions  of  the  occipital  lobe. 

^Etiology. — In  the  orbit  the  nerve  may 
be  damaged  by  inflammation,  which  is  some- 
times apparently  due  to  gout,  and  sometimes 
invades  the  nerve  from  the  orbit  (as  in 
orbital  cellulitis  from  facial  erysipelas),  or  is 
produced  by  exposure  to  cold.  Inflamma- 
tion outside  the  nerve  rarely  invades  its  sub- 
stance on  account  of  the  thickness  of  the 
sheath  which  invests  it,  but  the  fibres  are 
damaged  by  the  pressure  of  the  inflamma- 
tory products.    It  may  also  be  compressed 
by  an  aneurysm  of  the  ophthalmic  artery  or 
by  orbital  tumours ;  or  may  be  itself  the  seat 
of  morbid  growths  or  of  haemorrhage.  At 
the  optic  foramen  the  nerve  may  be  com- 
pressed by  new-growths  or  by  a  narrowing  of 
the  foramen,  such  as  occurs  in  thickening  of 
the  cranial  bones,  an  occasional  consequence 
of  syphilis,  acquired  and  congenital.  With- 
in the  skull,  the  nerve  in  front  of  the  chiasma 
may  be  damaged  by  the  extension  of  inflam- 
mation from  the  meninges.    The  optic  com- 
missure is  occasionally  compressed  by  or 
involved  in  growths,  and  may  be  compressed 
by  great  distension  of  the  third  ventricle. 
Interstitial  inflammation  probably  sometimes 
occurs.    The  nerves  in  front  of  the  chiasma, 
and   the   chiasma  itself,  are  liable  to  be 
damaged  by  the  pressure  of  aneurysms  of 
adjacent  arteries.    The  optic  tracts  may  be 
involved  in  haemorrhage  into,  or  softening 
of,  the  crura  cerebri ;  but  the  most  frequent 
cause  of  their  damage  is  a  tumour  arising  at 
tho  base  of  the  brain,  or  in  the  adjacent  part 
of  the  temporo-sphenoidal  lobe.    The  central 
continuation  of  the  optic  nerves,  constituting 
the  visual  path — the  optic  thalamus,  the 
white  substance  from  it  to  the  occipital  lobe 
and  occipital  cortex,  may  bo  damaged  by 
tumour,  softening,  or  haemorrhage,  with  im- 
pairment of  sight  as  the  result.    The  corpora 
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quadrigemina  are  rarely  affected  so  as  to 
cause  visual  symptoms,  except  by  growths, 
which  produce  this  effect  by  pressure  on  the 
adjacent  visual  path  to  the  cortex. 

Symptoms. — Damage  to  the  optic  nerve, 
between  the  optic  commissure  and  the  eye, 
causes  an  affection  of  sight  in  that  eye  only. 
There  may  be  either  a  concentric  or  sectorial 
defect  in  the  field,  or  complete  blindness ; 
the  reflex  action  of  the  pupil  is  impaired. 
When  the  nerve  is  slowly  compressed,  the 
loss  of  sight  is  followed  by  slow  atrophy  of 
the  intra-ocular  extremity.    When  it  is  in- 
vaded by  inflammation,  this  usually  descends 
to  the  eye,  and  is  visible  as  intra-ocular 
neuritis,  often  slight ;  it  may  ascend  to  the 
commissure,  and  the  sight  of  the  other  eye 
then  suffers.    Inflammation  at  the  back  of 
the  orbit  usually  also  involves  the  motor 
nerves,  and  so  may  cause  paralysis  of  all 
the  ocular  muscles.    These  recover,  how- 
ever, much  more  readily  than  does  the  optic 
nerve.    When  the  nerve  is  compressed  by 
narrowing  of  the  optic  foramen,  the  loss  of 
sight  is  usually  accompanied  by  intra-ocular 
atrophy  or  slight  neuritis.  This  is  also  present 
inmost  cases  in  which  inflammation  extends 
from  the  meninges  to  the  intracranial  part  of 
the  optic  nerves,  or  the  optic  chiasma,  but 
seldom  in  extension  to  the  optic  tract.  Damage 
to  the  chiasma  usually  affects  the  sight  of  both 
eyes.    In  most  cases  the  decussating  fibres 
suffer  chiefly  or  alone,  and  consequently 
there  is  loss  of  function  of  the  inner  half  of 
each  retina,  and  loss  of  the  outer  half  of 
each  field  of  vision— temporal  hemianopia. 
Damage  to  the  outer  part  of  the  commissure 
on  each  side  affects  the  fibres  which  do  not 
decussate,  and  so  causes  loss  of  function  of 
the  outer  half  of  each  retina,  and  so  loss  of 
the  inner  half  of  each  field — nasal  hemi- 
anopia.   This  is  very  rare,  but  has  been  seen 
from  calcification  of  the  carotid  artery  on 
each  side  (Knapp).  Partial  nasal  hemianopia 
is   also  sometimes  met  with  in  tabes.  In 
irregular  damage  to  the  chiasma  the  loss  of 
vision  may  be  irregularly  distributed  in  the 
two  eyes. 

The  optic  tract  receives  fibres  from  the 
half  of  each  retina  on  the  same  side,  and  its 
damage  thus  causes  loss  of  sight  in  the 
opposite  half  of  each  field  of  vision— lateral 
or  homonymous  hemianopia.  The  loss  is 
often  more  extensive  in  the  eye  on  the  side 
opposite  to  the  lesion  than  in  that  on  the 
same  side.  Since  the  motor  tract,  in  the 
adjacent  crus  cerebri  and  hemisphere,  has 
decussated  at  the  medulla,  if  it  is  also  in- 
volved in  the  lesion,  there  is  hemiplegia  on 
the  same  side  as  the  loss  in  the  field  of 
vision.  The  patient  is  unable  to  see  to  the 
side  on  which  he  cannot  move  the  limbs. 
Thus  the  writer  has  recorded  a  case  in  which 
a  patient  had,  first,  right  hemianopia,  and 
afterwards  right  hemiplegia.  Both  were  due 
to  a  small  tumour  of  the  inner  part  of  the 


temporo-sphenoidal  lobe,  which  had  first  in- 
vaded the  optic  tract  and  then  the  crus. 

Lateral  hemianopia  results,  occasionally, 
from  disease  of  the  posterior  extremity  of 
the  optic  thalamus,  and  frequently  from  a 
lesion  involving  the  fibres  that  pass  thence, 
adjacent  to  the  posterior  extremity  of  the 
internal  capsule,  and  through  the  white  sub- 
stance of  the  occipital  lobe,  to  the  cortex  at 
the  extremity  of  the  hemisphere,  and  chiefly 
to  the  cuneus,  disease  of  which  always  en- 
tails this  symptom.  Partial  disease  of  the 
cuneus  causes  a  partial  loss  of  the  half  field ; 
the  upper  quadrant  is  lost  if  the  upper  half 
of  the  cuneus  is  diseased,  the  lower  quadrant 
j  of  the  field  if  it  is  the  lower  half  of  the 
cuneus.  It  is  uncertain  whether  damage  to 
the  cortex  on  the  outer  surface  of  the  occipi- 
tal lobe  causes  hemianopia,  or  whether,  with 
this  lesion,  the  symptom  has  been  due  to 
the  disease  penetrating  the  white  substance 
to  the  fibres  from  the  cuneus.  These  fibres, 
the  '  optic  radiation  of  Gratiolet,'  may  be 
reached  by  extensive  disease  of  the  middle 
part  of  the  cortex,  and  then  hemianopia  may 
be  associated  with  hemiplegia,  and  even  with 
aphasia.  When  the  cause  of  hemianopia  is 
disease  of  the  chiasma  or  tract,  the  pupil 
does  not  contract  when  light  is  thrown  on 
the  blind  half  of  the  retina  (Wilbrand, 
Wernicke,  &c),  because  the  fibres  for  the 
reflex  centre  are  involved.  When  the  dis- 
ease is  in  the  thalamus  or  occipital  lobe 
there  is  no  loss  of  action ;  this  affords  a 
means  of  distinction,  but  much  care  is  needed 
to  get  clear  results. 

Double  hemianopia  involves  complete  loss 
of  sight,  and  is  the  probable  cause  of  such 
loss,  when  of  sudden  onset.  Half  loss  of 
the  colour-fields,  with  no  loss  for  white 
light,  has  been  observed,  and  perhaps  de- 
pends on  a  hemiopic  colour-centre  on  the 
outer  aspect  of  the  occipital  lobe. 

In  hysteria,  with  loss  of  the  other  special 
senses  on  one  side,  there  is  a  peculiar  affec- 
tion of  vision,  which  is  sometimes  met  with 
as  a  result  of  organic  disease—'  crossed  ambly- 
opia.' There  is  dimness  of  sight  of  the  eye 
opposite  to  an  organic  lesion,  and  great  con- 
traction of  the  field,  with  loss  of  colour- 
vision  ;  on  the  side  of  the  lesion  there  is  a 
much  slighter  but  similar  change.  In  the 
cases  in  which  the  lesion  has  been  ascer- 
tained, it  has  always  involved  the  angular 
gyrus  in  the  postero-inferior  angle  of  the 
parietal  lobe,  in  front  of  a  line  drawn  across 
the  brain  from  the  parieto-occipital  fissure. 
It  would  seem  that  here  there  is  a  centre 
related  to  both  half  vision  centres,  in  which 
they  are  recombined,  but  to  which  the  oppo- 
site field  is  chiefly  related.  A  partial  lesion 
in  this  centre  can  be  compensated  by  the 
other  hemisphere,  but  the  effect  of  a  partial 
lesion  in  the  half-vision  centre  is  permanent, 
as  much  so  as  one  in  the  optic  path  leading 
to  it. 
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Any  one  of  the  diseases  to  which  the  brain 
is  subject  has  the  same  effect  if  in  a  corre- 
sponding situation;  but,  as  a  rule,  softening 
from  arterial  obstruction,  due  to  syphilitic  dis- 
ease or  atheroma,  or  a  new-growth,  is  a  more 
frequent  cause  of  damage  to  the  optic  path 
in  tract  or  hemisphere  than  is  cerebral 
haemorrhage. 

Diagnosis. — The  chief  points  which  are 
our  guides  in  determining  the  position  of 
post-ocular  disease,  causing  loss  of  sight, 
have  been  already  stated.  If  the  affection 
of  sight  is  confined  to  one  eye,  it  is  probably 
— and  if  associated  with  unilateral  optic 
neuritis  it  is  almost  certainly — due  to  dis- 
ease of  the  nerve  in  front  of  the  chiasma. 
In  this  case  the  reaction  of  the  pupil  to 
light  is  impaired.  On  the  other  hand,  if 
the  unilateral  affection  of  sight  is  associated 
with  hemiplegia,  and  especially  with  hemi- 
ansesthesia,  on  the  same  side,  it  is  probable 
that  the  disease  is  in  the  hemisphere,  and 
the  failure  of  sight  is  produced  in  some 
manner  at  present  unknown.  In  this  case 
the  pupil  acts  well  to  light.  Lateral  hemi- 
anopia  indicates  disease  of  the  tract,  the 
posterior  part  of  the  thalamus,  or  the  white 
substance  between  the  thalamus  and  the 
occipital  convolutions,  or  of  these  convolu- 
tions themselves.  In  which  of  these  posi- 
tions it  is,  must  be  determined  by  the  indi- 
cations of  the  localisation  of  disease  of  the 
brain  (see  Convolutions  of  the  Brain  and 
Cortex  Cerebri,  Lesions  of).  Nasal  hemi- 
anopia or  temporal  hemianopia  indicates 
disease  of  the  optic  chiasma. 

Prognosis. — This  must  be  influenced  by 
the  position  of  the  lesion,  and  especially  by 
its  nature.  "When  there  is  simple  pressure 
on  the  optic  nerve,  sufficient  to  abolish  sight, 
the  prognosis  is  very  unfavourable.  Damage 
due  to  the  extension  of  inflammation  often 
lessens  considerably.  In  disease  of  the  optic 
commissure  or  optic  tracts  the  prognosis  is 
also  grave,  because  the  morbid  processes, 
from  which  these  parts  suffer,  rarely  recede. 
Whether  it  is  likely  to  become  stationary 
must  be  inferred  from  its  probable  nature. 
On  the  other  hand,  in  disease  of  the  hemi- 
sphere, considerable  improvement  often  takes 
place,  just  as  it  does  in  other  symptoms ;  but 
when  the  hemianopia  has  become  stationary 
it  persists,  with  little  change,  to  the  end  of 
life.  Often,  however,  this  symptom  is 
'bought  to  have  disappeared  when  it  still 
Persists  in  a  diminished  degree. 

Treatment. — The  treatment  is  essentially 
that  of  the  disease  to  which  the  symptom  is 
due,  and  need  not  be  further  discussed  in 
this  place.  _T  _  „ 

W.  R.  Gowers. 
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ORBIT,  Diseases  of.— Synon.:  Fr. 
Maladies  de  I'Orbite;  Ger.  Krankheiten  der 
Augenhdhle. — The  diseases  of  the  orbit  are 
not  numerous,  and  are  almost  exclusively 
surgical  in  their  character.  The  bony  walls 
of  the  cavity  are  liable  to  be  fractured  by 
direct  injury,  which  generally  implicates 
other  portions  of  the  skull;  the  contained 
tissues  are  liable  to  phlegmonous  or  sup- 
purative inflammation ;  and  the  cavity  may 
be  the  seat  of  tumours  of  various  kinds, 
arising  either  from  the  walls  or  from  some 
portion  of  the  contents. 

1.  Haemorrhage.  —  Haemorrhages  into 
the  orbit,  excepting  as  results  of  injury  or 
from  the  rupture  of  aneurysmal  tumours, 
are  extremely  rare  ;  and  the  few  cases  which 
have  been  recorded  have  nearly  all  occurred 
in  persons  of  generally  haamorrhagic  ten- 
dency, as  one  local  manifestation  among 
others  of  a  constitutional  malady. 

2.  Emphysema. — Emphysema  of  the 
orbit  is  not  unknown,  and  the  writer  has 
seen  a  young  man  who,  in  blowing  his  nose 
violently,  must  have  ruptured  some  of  the 
ethmoidal  cells,  for  he  distended  his  left 
orbit  with  air,  and,  in  his  own  words,  blew 
his  eye  nearly  out  of  his  head.  The  dis- 
tension soon  subsided,  and  no  permanent 
injury  was  done. 

3.  Inflammation. — Inflammation  of  the 
tissues  within  the  orbit  is  not  a  common 
affection,  but  it  is  liable  to  occur  as  a  com- 
plication of  fevers  and  other  debilitating 
diseases,  and  especially  as  a  complication 
of  erysipelas  of  the  head  and  face.  It  is 
marked  by  brawny  swelling  of  the  eyelids, 
with  some  protrusion  of  the  eyeball  and 
some  limitation  of  its  movements,  the  symp- 
toms appearing  too  suddenly  and  increasing 
too  quickly  to  be  attributable  to  the  growth 
of  a  tumour.  The  injection  of  the  conjunc- 
tiva is  generally  less  marked  than  that  of 
the  lids,  and  sight  is  scarcely  or  not  at  all 
impaired  so  long  as  the  swelling  is  only 
moderate  in  amount.  When  the  injected 
conjunctiva  of  the  eyeball  becomes  cedema- 
tous,  and  more  especially  when  the  oedema 
is  limited  to  one  sector  of  the  globe,  or  is 
much  more  pronounced  over  one  sector  than 
elsewhere,  it  is,  in  the  opinion  of  the  writer, 
an  almost  pathognomonic  sign  of  suppura- 
tion ;  and  the  localisation  of  the  oedema 
will  serve  as  a  guide  to  the  position  in  which 
pus  may  be  looked  for.  Other  symptoms 
of  suppuration,  such  as  rigors,  must  of  course 
bo  taken  into  account. 

Treatment. — As  soon  as  pus  is  believed 
to  exist,  it  should  be  evacuated,  since  its  re- 
tention among  the  orbital  tissues  may  be 
productive  of  serious  injury,  not  only  to  the 
eye,  but  also  to  the  ocular  muscles  and  to 
the  nerved  which  traverse  the  orbital  cavity. 
The  evacuation  is  usually  best  effected  by 
introducing  a  narrow  straight  knife  through 
the  skin,  near  the  margin  of  the  orbit  in  the 
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selected  position,  and  by  thrusting  it  care- 
fully onward  as  far  as  may  be  prudent, 
giving  the  blade  an  occasional  turn  upon  its 
axis,  to  allow  of  the  escape  of  pus  as  soon 
as  it  is  reached.  The  direction  of  the  point 
should  be  governed  by  complete  knowledge 
of  the  anatomy  of  the  parts  ;  and  it  is  better 
to  withdraw  the  blade  too  soon  than  to  incur 
any  risk  of  wounding  important  structures. 
When  it  is  withdrawn,  if  no  pus  follow,  the 
puncture  may  be  carefully  deepened  or  ex- 
tended laterally  by  a  probe;  but  it  is  not 
necessary  to  be  very  strenuous  in  such  en- 
deavours, because  if  the  wound  through  the 
skin  and  fascia  be  kept  from  healing  by  the 
introduction  of  a  strip  of  lint,  or  of  a  bit  of 
drainage-tube,  the  pus  will  soon  find  its  way 
into  the  channel  of  escape  thus  provided  for 
it.  The  cavity  of  the  abscess  should  be 
syringed  out  from  time  to  time,  according  to 
the  amount  of  discharge,  with  some  suitable 
astringent  or  antiseptic  lotion;  and  care 
must  be  taken  that  a  free  opening  is  main- 
tained as  long  as  pus  continues  to  be 
secreted. 

4.  Caries. — In  strumous  children,  caries 
of  some  part  of  the  margin  of  the  orbit  is 
not  uncommon ;  and,  after  the  diseased  bone 
has  come  away,  we  frequently  see  much 
deformity  of  the  lids  produced  by  adhesions 
between  the  skin  and  the  deeper  tissues,  or 
by  the  contraction  of  cicatrices.  Many  of 
such  cases  require  plastic  operations;  but 
each  one,  before  any  operation  is  under- 
taken, must  be  carefully  studied  in  order  to 
discover  the  most  promising  method  of  pro- 
cedure. In  a  lad  with  inherited  syphilis, 
the  writer  has  seen  very  extensive  necrosis 
of  the  orbital  margin,  subsequent  to  the 
partial  removal,  and  partial  absorption,  of 
a  large  gummatous  tumour  in  the  cavity. 

5.  Tumours. — Tumours  of  the  orbit  may 
be  cysts  (hydatid,  dermoid,  or  sebaceous) ; 
lipomata;  gummata;  sarcomata,  originating 
in  connective  tissue,  and  presenting  the 
characters  of  myxoma,  or  of  the  sarcomatous 
growths  distinguished  respectively  by  round 
and  by  spindle-shaped  cells;  or  they  may 
be  gliomata,  springing  from  the  connective 
tissue  of  the  optic  nerve.  In  other  instances 
they  may  commence  as  an  apparent  hyper- 
trophy of  the  lachrymal  gland ;  or  they  may 
be  cartilaginous,  or  osseous.  All  alike  pro- 
duce protrusion  of  the  eyeball,  and  limitation 
of  its  movements,  together  with  an  amount 
of  disturbance  of  vision,  which  depends  upon 
the  degree  of  pressure  or  of  stretching  to 
which  the  optic  nerve  is  subjected,  or  upon 
the  degree  in  which  the  intra-ocular  circula- 
tion is  impeded.  Many  of  the  forms  are 
liable  to  recurrence,  and  may  thus  ultimately 
destroy  life.  .   .        ,  . 

Trkatment.  —  All  tumours  of  the  orbit 
alike  require  removal,  if  possible,  without 
sacrifice  of  the  eyeball. 

E.  Brudenell  Carter. 
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ORCHITIS  (6'pxir,  a  testicle).— Inflam- 
mation of  the  testis.  See  Testes,  Dis- 
eases of. 

OREZZA,  in  Corsica.— Iron  waters. 
See  Mineral  Waters. 

ORGANIC  DISEASE.  —  This  ex- 
pression indicates  a  disease  in  which  there 
is  a  structural  change  in  the  part  affected, 
as  distinguished  from  a  merely  functional 
disorder,  in  which  there  is  no  evidence  of 
such  change.    See  Disease. 

ORGANS,  Displacement  or  Mal- 
position of. — The  special  malpositions  of 
the  chief  individual  organs  are  considered  in 
the  articles  which  are  devoted  respectively  to 
these  organs,  and  it  is  only  intended  here  to 
discuss  the  subject  from  a  general  point  of 
view.  A  distinction  is  sometimes  made 
between  malposition  and  displacement,  the 
former  including  all  changes  of  position, 
from  whatever  cause;  the  latter  implying 
that  the  organ  has  by  some  force  been  dis- 
placed from  its  normal  situation  after  it  has 
occupied  it ;  and  the  term  dislocation  has 
also  been  used  in  the  same  sense.  For  all 
practical  purposes  they  may  be  considered 
together. 

^Etiology  and  Pathology. — The  circum- 
stances under  which  an  organ  comes  to 
occupy  an  abnormal  position  may  be  thus 
summarised :  1.  The  condition  may  be  con- 
genital, the  organ  never  having  been  in  its 
proper  place.  In  this  way  all  or  part  of  the 
organs  occupying  the  chest  and  abdomen 
may  be  transposed  to  the  wrong  side  of  the 
body  {see  Malformations).  In  this  con- 
nexion may  also  be  mentioned  the  fact  that 
an  organ,  which  some  time  or  other  after 
birth  changes  its  place  in  the  ordinary  course 
of  development,  may  fail  to  do  so,  and  thus 
remain  in  a  wrong  situation.  This  may  be 
illustrated  by  the  testis,  which  occasionally 
is  retained  in  the  cavity  of  the  abdomen  or 
the  ingiunal  canal,  instead  of  descending  into 
the  scrotum.  2.  A  violent  strain  or  effort  is 
liable  to  cause  displacement  of  an  organ, 
especially  if  repeated  several  times.  This 
has  been  made  to  account  for  some  cases  ot 
movable  kidney  ;  and  hernia  may  certainly 
arise  in  this  way.  3.  Malposition  may  de- 
pend upon  imperfection  in  the  attachments 
or  supports  of  an  organ.  This  may  be  con- 
genital, the  attachments  being  unusually 
long  or  loose;  or  they  may  become  re- 
peatedly stretched  from  different  causes,  and 
thus  rendered  inefficient.  The  kidney,  again, 
affords  an  illustration  of  this  cause  of  dis- 
placement; and  also  the  intestines,  certain 
Portions  of  which  may  come  to  occupy  an 
abnormal  position  owing  to  the  unusual 
length  of  their  peritoneal  attachment. 
4  Another  cause  of  displacement  of  organs 
is  to  be  referred  to  abnormal  conditions  con- 
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nected  with  orifices  or  canals,  which  either 
remain  patent  or  too  large,  when  they  ought 
to  have  closed  or  contracted ;  or  which  have 
been  artificially  formed,  as  the  result  of 
injury  or  other  causes.     Thus,  a  large  in- 
guinal canal  and  orifice,  or  non-closure  of 
the  peritoneal  prolongation,  may  account  for 
inguinal  hernia ;  or  a  new  opening  may  be 
produced  in  some  part  of  the  muscular  or 
tendinous  structures  of  the  abdominal  wall, 
leading  to  some  form  of  ventral  hernia ;  or 
an  opening  may  remain,  or  be  formed  after 
birth,  in  the  diaphragm,  and  hence  an  organ 
be  displaced  from  the  abdomen  into  the 
thorax,  or  vice  versa.     5.  Pressure  is  an 
important  cause  of  displacement  of  organs. 
This  may  come  from  without,  as  from  wear- 
ing tight  stays  or  a  belt ;  but  is  of  most  im- 
portance in  connexion  with  morbid  conditions 
within  the  body.    Accumulations  of  a  liquid, 
gaseous,  or  solid  nature,  whether  the  last- 
mentioned  be  due  to  enlarged  organs  or 
separate  tumours,  are  frequent  causes  of 
malposition  of  organs,  either  temporary  or 
permanent.    This  is  well  illustrated  by  the 
effects  of  pneumothorax,  pleuritic  effusion, 
or  an  intra-thoracic  growth  upon  the  lungs 
and  heart,  or  even  upon  certain  abdominal 
organs  ;  and  the  same  thing  occurs  from 
similar  conditions  within  the  abdominal 
cavity.    6.  Traction  is  another  force  which 
causes  displacement  of  organs.    The  action 
of  the  lung  free  to  expand  in  cases  of  uni- 
lateral^ pleuritic  effusion  has  been  supposed 
to  aid  in  the  lateral  displacement  of  the  heart, 
by  exercising  a  kind  of  elastic  traction  upon 
it ;  but  this  cause  is  best  exemplified  by  the 
effects  of  the  contraction  of  diseased  organs 
upon  neighbouring  organs,  to  which  they 
have  become  adherent.    For  instance,  the 
heart  is  frequently  altered  in  its  position  as 
the  result  of  a  contracted  cavity  at  the  apex 
of  the  lung,  in  cases  of  phthisis.    The  con- 
traction of  adhesions  themselves  may  assist 
in  originating  more  or  less  malposition,  and 
they  frequently  cause  the  altered  situation  of 
an  organ  to  be  permanent,  by  fixing  it  in  its 
new  position.    7.  Disease  in  an  organ  itself 
may  originate  its  own  displacement.  It  com- 
monly happens  that  such  disease  enlarges  or 
contracts  an  organ,  and  thus  causes  it  to  pass 
beyond  or  to  be  drawn  within  its  normal 
limits ;  but,  further,  an  organ  may  become  so 
heavy  as  the  result  of  disease,  that  by  its  own 
weight  it  displaces  itself  in  the  direction  of 
gravitation.    8.  In  the  case  of  certain  mus- 
cular hollow  organs,  such  as  the  intestines, 
excessive  or  irregular  action  of  the  muscular 


coat  may  lead  to  malposition.  In  this  way 
Jiernia  may  be  originated,  or  internal  strangii- 
"uion  of  the  intestine,  or  intussusception  of 
one  part  of  the  bowel  into  another.  In  this 
connexion  the  influence  of  straining  at  stool 
1"  CtrS'ng  Pr?tra8i°n  of  the  lower  part  of  the 

ments  of  the  uterus  constitute  a  special 


group,  the  causes  of  which  are  much  dis- 
cussed. Probably  prolonged  standing  is  one 
element  in  the  causation  of  some  of  these 
displacements  in  certain  cases. 

Varieties.— The  principal  varieties  of  mal- 
position of  organs  have  been  casually  indi- 
cated in  the  preceding  remarks,  but  it  may 
be  useful  to  arrange  them  more  systematic- 
ally.   1.  An  organ  may  occupy  a  wrong 
cavity  altogether ;  for  example,  the  stomach 
or  liver  may  He  in  the  chest,  or  partly  in 
both  chest  and  abdomen.    2.  There  may  be 
a  transposition  of  one  or  more  of  the  viscera 
to  the  wrong  side  of  the  body.    3.  An  organ 
remains  in  its  proper  cavity,  but  is  more  or 
less  removed  from  its  normal  position.  This 
may  merely  be  a  temporary  change,  the 
organ  returning  to  its  place  when  the  cause 
of  the  displacement  is  got  rid  of;  or  it  is  a 
permanent  condition,  the  organ  being  fixed 
in  its  new  site.  4.  Instead  of  being  normally 
fixed,  an  organ  may  be  more  or  less  freely 
movable,  so  that  its  situation  can  be  altered 
by  change  of  posture,  manipulation,  or  in 
other  ways.    5.  A  portion  of  an  organ  may 
protrude  out  of  its  cavity,  so  as  to  he  under 
the  skin  or  amongst  the  muscles,  as  in  ex- 
ternal hernia;  or  it  may  even  come  alto- 
gether out  of  the  body,  as  happens  when 
organs  are   protruded  in  consequence  of 
injury,  with  an  external  wound.    A  portion 
of  the  brain  may  thus  protrude  through  an 
opening  in  the  skull  after  injury,  constituting 
the  so-called  hernia  cerebri.    The  displace- 
ments named  procidentia  and  prolapsus 
may  also  be  mentioned  here.    6.  In  the  case 
of  the  intestine,  one  part  may  alter  in  its 
relations  to  other  parts,  as  happens  in  the 
case  of  invagination.    Coils  of  the  bowel  also 
occasionally  find  their  way  into  curious  posi- 
tions, owing  to  the  presence  of  bands  of  ad- 
hesion, openings  in  the  mesentery,  and  other 
abnormal  conditions  which  predispose  to- 
their   displacement    (see  Intestinal  Ob- 
struction).   7.  The  uterus  presents  special 
malpositions,  both  as  a  whole,  and  in  rela- 
tion to  its  different  parts,  which  need  not  be 
discussed  here.    See  Womb,  Diseases  of. 

Effects  and  Symptoms.— There  may  be 
no  manifest  results  whatever  of  the  displace- 
ment of  an  organ,  or  at  least  such  as  can  be 
regarded  of  much  or  any  consequence.  On 
the  other  hand,  this  condition  may,  if  brought 
about  suddenly  or  acutely,  be  attended  with 
immediate  symptoms  of  a  grave  nature.  For 
instance,  in  the  case  of  the  intestine,  obstruc- 
tion to  the  transit  of  its  contents  is  often 
produced,  and  other  serious  results  ensue,, 
familiar  enough  in  cases  of  hernia;  while, 
rapid  displacement  of  the  heart  may  lead 
to  grave  embarrassment  of  its  action,  and 
prevent  the  passage  of  blood  into  the  ar- 
teries, by  altering  the  relation  of  their  ori- 
fices to  the  cardiac  cavities.  In  chronic 
cases  also  displacement  of  an  organ  fre- 
quently gives  rise  to  phenomena  of  greater 
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or  less  importance.    Thus,  its  own  functions 
are  not  uncommonly  disturbed,  and  may  be 
seriously  interfered  with,  as  happened  in  a 
case   observed  by  the  writer,  where  the 
stomach  passed  through  the  diaphragm  into 
the  thorax.    The  displaced  organ  may  also 
produce  physical  effects,  such  as  irritation  or 
pressure,  and  thus  give  rise  to  pain  or  other 
subjective  sensations,  or  to  symptoms  ob- 
viously connected  with  other  structures  and 
organs.    Physical  examination  often  reveals 
malposition  of  an  organ,  and  this  is  one  of 
the  conditions  which  should  always  be  borne 
in  mind  when  examining  the  more  important 
viscera.    In  some  instances  it  assumes  the 
characters  of  a  tumour,  as  in  the  case  of 
movable  kidney ;  and  this  may  prey  so  much 
upon  the  mind  of  the  patient  as  to  lead  to 
considerable  general  disturbance,  although 
the  condition  may  really  not  be  of  much 
moment.    It  must  be  remembered  that  an 
organ  may  be  diseased  at  the  same  time 
that  it  is  displaced,  and  then  the  symptoms 
are  likely  to  be  more  marked. 

Teeatment. — When  an  organ  is  suddenly 
or  acutely  displaced,  and  the  displacement  is 
attended  with  serious  symptoms,  the  first  aim 
in  treatment  should  be  to  endeavour  to  restore 
it  to  its  normal  position  as  soon  as  possible. 
This  may  be  illustrated  by  the  treatment  of 
hernia  and  other  forms  of  intestinal  displace- 
ment, or  of  protruded  organs,  as  the  result 
of  injury ;  and  by  the  removal  of  pleuritic 
effusion,  by  operative  methods,  when  it 
gravely  impedes  the  cardiac  action  in  conse- 
quence of  displacing  the  heart.    In  chronic 
cases  the  same  principle  should  be  kept  m 
view  in  the  first  instance.    For  this  purpose 
any  causes  of  displacement  should  be  re- 
moved, and  it  may  be  necessary  to  employ 
mechanical  means,  or  even  to  adopt  operative 
procedures,  to  prevent  a  recurrence  ot  the 
malposition.    This  may  also  be  exemplified 
by  the  treatment  of  hernia,  and  ot  displace- 
ment of  the  uterus.  In  many  cases,  however, 
the  restoration  of  an  organ  to  its  normal  posi- 
tion is  impracticable.    Under  these  circum- 
stances no  particular  treatment  may  be  re- 
quired; or  perhaps  any  ill-effects  resulting 
from  the  malposition  may  be  obviated  by  the 
application  of  a  bandage  or  other  means  ot 
mechanical  support,  as  in  the  case  of  movable 
kidnev.    Medicinal  agents  may  be  of  service 
in  combating  symptoms,  and  in  ^proving 
the  general  condition,  if  required.    When  a 
malposition  is  of  no  consequence,  the  patient  s 
3  should  be  made  quite  easy  on  the  point 
especially  if  any  notion  is  entertained  of  the 
existence  of  a  tumou,^^  ^ 

ORTHOPNEA  (ipGos,  erect ;  aniirvia, 

I  bSS.-A  form  Of  M^^n  "and 
which  the  patient  is  unable  to  he  down  and 
is  compelled  to  assume  the  sitting  or  erect 
posture.    See  Bespiration,  Disorders  ot. 
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ORTHOTONOS  (oP66s,  straight;  and 
t6vos,  a  stretching).  —  A  form  of  tetanic 
spasm,  in  which  the  body  is  rigidly  ex- 
tended.   See  Tetanus. 


OSMIDROSIS  (007^,  odour;  and  iSpas, 
sweat).— A  condition  of  the  perspiration  in 
which  it  yields  an  unusually  strong  or  fcetid 
odour.  See  Sudoriparous  Glands,  Disor- 
ders of. 

OSSEOUS  DEGENERATION.  —  A 

kind  of  degeneration,  in  which  the  affected 
textures  assume  the  characters  of  bone.  See 
Degeneration. 

OSSEOUS  SYSTEM,  Diseases  of. 

See  Bone,  Diseases  of. 

OSTEITIS  {octtcov,  a  bone).— A  synonym 
for  inflammation  of  bone,  which  may  be  of 
various  kinds.    See  Bone,  Diseases  of. 

OSTEOCOPIC  PAINS  (ocrrtov,  a 
bone;  and  koW,  fatigue).— Aching  pains  in 
bones.    See  Syphilis. 

OSTEOID  CANCER— This  term  has 
been  vaguely  employed,  as  implying  a  cancer 
including  bony  structure,  or  with  reference 
to  malignant  disease  involving  a  bone.  See 
Bone,  Diseases  of ;  Cancer;  and  Tumours. 

OSTEO-MALACIA  (dvrinv,  a  bone; 
and/xaXaKds,  soft). — A  synonym  for  molhties 
ossium.    See  Mollities  Ossium. 

OSTEO-MYELTTIS  (oo-rtW,  a  bone; 
and  pvtMs,  the  marrow). — A  name  for  in- 
flammation of  the  medulla  of  bone.  See 
Bone,  Diseases  of. 

OSTEO-SARCOMA  (oot«m»,  a  bone; 
and  <rap£,  flesh).-A  sarcomatous  growth  in 
connexion  with  bone.  Also  a  sarcoma  with 
tendency  to  ossification.  See  Bone,  Diseases 
of;  and  Tumours. 

OTALGIA  {oSs,  utos,  the  ear ;  andnX-yoy, 
pain).— Pain  in  the  ear :  earache.  See  Ear, 
Diseases  of. 

OTITIS  {pis,  the  ear).— Inflammation  of 
the  ear.    See  Ear,  Diseases  of. 

OTORRHC3A  (aSs,  the  ear;  and  pr»,t 
flow).  — Discharge  from  the  ear,  usually 
purulent.    -See  Ear,  Diseases  of. 

OVARIES,  Diseases  of.— Synon.  :  Fr. 

Maladies  des  Ovaires ;  Ger.  Kranhlwvten 
tier  Eierstocke  ;  KranMimten  der  Ovanen. 

In  the  article  Abdomen,  Diseases  ot,  men- 
tion is  made  under  one  of  the  groups  of 
diseases  of  the  female  generative  organs 
including  the  uterus  and  its  broad  hgameiit 
the  Fallopian  tubes,  and  the  ovaries.  Under 
the  heads  Menstruation,  Disorders  of,  and 
Hysteria,  much  information  may  be  found 
upon  subjects  which  might  be  included 
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among  the  diseases  of  the  ovaries.  But 
there  remains  something  regarding  the 
pathology,  diagnosis,  and  treatment  of 
ovarian  diseases  interesting  to  the  physician, 
without  entering  upon  the  more  surgical 
question  of  such  cysts  and  tumours  of  the 
ovaries  as  call  for  tapping  or  ovariotomy. 

In  proceeding  to  estimate  the  frequency 
and  importance  of  the  diseases  of  the  ovaries, 
we  have  to  consider  the  wonderful  series  of 
periodical  processes  which  go  on  in  women 
every  month  for  some  thirty-five  years; 
-sometimes  without  any  interruption  hy  preg- 
nancy,  sometimes    interrupted    hy  many 
pregnancies,   either  carried  on  to  the  full 
period,  or  interrupted  at  different  stages, 
followed  by  lactation  for  periods  variously 
prolonged,  perhaps  suddenly  stopped  by  the 
death  of  the  chdd  or  by  another  pregnancy, 
attended  by  losses  of  blood  of  less  or  greater 
quantity,  and  ceasing  usually  from  forty  to 
fifty  years  of  age,  after  more  or  less  irregu- 
larity.   We  have  to  remember  that  at  each 
menstrual  period  one  or  other  ovary  becomes 
swollen ;  that  one  or  more  of  its  ovisacs 
enlarges,  opens,  and  permits  the  escape  of 
the  ovum  it  contained;   that  the  fimbrial 
end  of  the  Fallopian  tube  grasps  the  ovary, 
receives  the  ovum,  and  allows  of  its  passage 
into  the  uterine  _  cavity ;  that  the  uterus 
it-self  receives  an  increased  supply  of  blood ; 
and  that  its  mucous  membrane  undergoes  a 
series  of  exfoliative   changes.     We  must 
•consider,  further,  how  these  periodical  pro- 
eesses  are  associated  with  much  that  is  of 
supreme  importance  in  the   state   of  the 
nervous  centres,  and  in  the  mental  condition 
of  woman ;  that  the  normal  process,  instead 
of  recurring  at  regular  intervals,  and  ceasing 
in  a  few  days,  may  be  abnormally  prolonged, 
and  may  recur  at  most  uncertain  periods; 
and  that  evolution  and  involution  may  be 
both  affected  by  pregnancy  and  lactation. 
When  we  bear  in  mind  all  these  highly  com- 
plex conditions,  processes,  and  relations,  the 
wonder  is  not  that  ovarian  diseases  should 
be  frequent,  but  that  so  many  women  pass 
through  life  without  suffering  from  them.  If 
an  ovary  become  swollen  and  tender,  its 
blood-vessels  over-distended,  and  extravasa- 
tion or  apoplexy  of  the  proper  ovarian  tissue 
take  place;  or  if  blood,  escaping  into  the 
peritoneal  cavity,  become  encapsuled,  or  if 
it  form  a  hematocele  in  the  loose  cellular 
between  the  layers  of  one  or  both  of 
the  broad  ligaments,  we  can  only  wonder 
that  such  an  accident  does  not  happen  more 
frequently,  and  be  prepared  to  recognise  the 
effects  of  repeated    slight  extravasations, 
i  nese  are  uneasiness  in  the  abdomen,  increas- 
nig»o  pain,  more  or  leBS  severe,  want  of  sleep, 
and  raised  temperature,  preceding  discharge 

'.,  i,  ffom  the  aterus-  Then  follow 
swelling  and  tenderness  in  one  or  both  groins, 

Wn  like  ^oiir-pains,  recurring  at 
intervals,  with  discharge  of  fluid  or  clotted 


blood  or  of  membranous  shreds  ;  extension 
of  ]i;iin  to  the  loins,  and  irregular  flow  of 
urine—  all  symptoms  so  often  observed  as  to 
be  almost  neglected.  And  if  a  vaginal  exami- 
nation is  made,  especially  when  combined 
with  examination  by  the  rectum,  not  only  may 
one  or  both  ovaries  be  felt  larger  and  lower 
down  than  they  ought  to  be,  behind  and  on 
either  side  of  the  uterus ;  but  they  may  be 
extremely  tender  on  pressure,  and  there  may 
be  more  or  less  evidence  of  peri-uterine  ex- 
travasation. After  repeated  attacks  of  this 
nature,  permanent  hardening  and  enlarge- 
ment of  ovaries  and  uterus,  and  their  impaired 
mobility,  due  to  organisation  of  blood-clot 
or  of  plastic  lymph,  are  among  the  most 
frequent  pathological  changes  which  the 
practitioner  is  called  upon  to  treat. 

The  diseases  of  the  ovaries,  which  will  be 
specially  alluded  to  in  this  article,  are  as 
follows :  (1)  Abnormalities ;  (2)  Displacements ; 
(3)  Disturbances  of  Circulation;  (4)  Acute 
Inflammation ;  (5)  Chronic  Inflammation  ; 
and  (6)  Tumours,  including  Cysts. 

1.  Abnormalities.— Absence  of  the  ova- 
ries, or  their  imperfect  development,  may 
occasionally  be  inferred ;  and  the  presence  of 
a  third  or  accessory  ovary,  now  and  then 
observed  in  the  dissecting-room  and  on  the 
operating-table,  may  probably  account  for 
the  recurrence  of  regular  menstruation  in 
spite  of  serious  disease  of  both  ovaries,  or 
after  the  removal  of  both  by  ovariotomy. 

2.  Displacements.  —  Congenital  or  ac- 
quired displacements  are  also  observed,  as 
hernia  into  the  inguinal  canal,  or  prolapse 
into  Douglas's  pouch.  See  Ovaries,  Her- 
nia? of. 

.  3.  Disturbances    of  Circulation  

Hyperemia,  when  not  excessive,  may  be  con- 
sidered as  an  essential  part  of  normal  men- 
struation. A  very  little  excess  may  lead  to 
the  formation  of  a  large  clot  in  an  unbroken 
ovisac,  or  extravasation  into  the  stroma  of 
the  ovary,  constituting  apoplexy  ;  or  between 
the  layers  of  the  broad  ligament,  or  into  the 
peritoneal  cavity,  thus  forming  peri-uterine 
or  pelvic  hematocele.  In  some  cases  apo- 
plexy of  the  ovisacs  is  clearly  traceable  to 
torsion  of  the  ovary  upon  its  nutrient  blood- 
vessels. 

4.  Acute  Inflammation.— Acute  oopho- 
ritis and  peri-oophoritis  are  probably  of  much 
more  frequent  occurrence  than  acute  orchitis 
in  the  male.  The  testicles  are  far  more  liable 
to  mechanical  injuries,  but  are  probably  not 
more  liable  to  extension  of  the  poison  of 
gonorrhoea,  or  its  sympathetic  effects;  and 
they  are  free  from  the  periodical  hyperemia 
which  may  be  regarded  as  the  first  step  in 
the  process  of  ovarian  inflammation.  This 
periodical  hyperemia,  influenced  by  acci- 
dental sudden  suppression  of  discharge  of 
blood  from  the  uterus,  is  the  usual  history  of 
an  acute  attack  of  oophoritis. 

Symptoms.— The  symptoms  of  acute  in- 
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flainmation  of  an  ovary  are  pain  over  the 
pubes,  tenderness  on  pressure  in  one  iliac 
region,  irritation  of  the  bladder,  tenderness 
of  the  vagina,  and  pain  on  moving  the  cervix 
uteri,  and  on  passing  the  finger  behind  and 
on  one  side  of  the  cervix  towards  the  sacro- 
iliac synchondrosis.  In  patients  with  lax 
tissues,  by  combined  abdominal,  rectal,  and 
vaginal  examination,  the  swollen  ovary  may 
very  often  be  felt.  If  one  ovary  can  be  felt 
and  moved,  the  patient  at  once  complains  of 
greatly  aggravated  pain. 

Treatment. — The  treatment  should  con- 
sist in  absolute  rest  on  the  back,  with  the 
hips  raised  and  thighs  flexed ;  or  on  the  side 
not  affected,  if  dry-cupping  glasses  can  be 
applied  over  the  sacrum.  Mustard  poultices, 
or  turpentine  and  chloroform  Hniment,  may 
also  be  applied  over  the  sacrum  and  on  the 
iliac  region.  The  bowels  should  be  well 
cleared  out,  and  small  doses  of  blue  pill  and 
Dover's  powder  given  frequently,  with  a 
sufficient  quantity  of  bromide  of  potassium. 
Leeching  the  cervix  uteri  has  been  recom- 
mended; but  the  local  disturbance  caused 
by  this  method  usually  does  more  harm  than 
the  loss  of  blood  can  make  up  for.  Some- 
times the  pain  is  so  very  severe  that  it  may 
be  necessary  to  give  chloroform  or  some 
other  anaesthetic,  and  repeat  it  more  than 
once  before  relief  is  obtained. 

5.  Chronic  Inflammation.  —  Chronic 
oophoritis,  distinguished  by  those  paroxysmal 
attacks  of  pain  recurring  at  the  menstrual 
periods  commonly  known  as  ovarian  dys- 
menorrhcea,  is  a  much  more  common  condi- 
tion than  the  acute  form  of  the  disease.  And 
there  can  be  little  doubt  that  both  amenorrhcea 
and  menorrhagia  may  be  often  due  to  changes 
in  the  ovaries,  which  are  the  result  of  repeated 
attacks  of  subacute  inflammation.  Some 
turgescence  of  the  mucous  membrane  of  the 
uterus  and  Fallopian  tubes  is  a  condition 
attendant  upon  ovulation ;  and  is  physiologi- 
cally or  pathologically  in  close  relation  with 
the  normal  or  abnormal  process  in  the  ovary. 
So  far  as  anatomical  examination  teaches  us, 
it  is  rare  to  find  much  change  in  the  ovaries 
alone,  without  proof  of  what  is  called  peri- 
oophoritis ;  adhesions  between  the  surface  of 
the  ovary  and  the  fimbrife  of  the  Fallopian 
tube  or  the  tube  itself;  adhesions  due  to 
pelvic  peritonitis;  hardening  and  enlarge- 
ment of  the  ovary  itself ;  hard  clots  in  some 
of  the  ovisacs;  or,  on  the  other  hand,  a 
shrivelling,  contraction,  or  atrophy  of  the 

^Treatment. — Whether  the  chronic  form  of 
the  disease  has  succeeded  an  acute  attack— 
non-puerperal  or  puerperal,  or  one  or  more 
attacks  of  gonorrhoea,  or  repeated  abortions, 
or  has  merely  increased  in  intensity  or  dura- 
tion after  repeated  recurrence,  the  treatment 
must  still  be  the  same :  namely,  avoidance  of 
known  causes,  rest,  attention  to  the  general 
health,  counter-irritation,  and  the  use  of 


sedatives,  especially  conium,  belladonna,  and 
the  bromides.    In  cases  of  distinct  falling 
downwards  of  one  or  both  ovaries,  an  elastic 
ring  pessary,  worn  in  the  vagina  for  a  few 
weeks,  is  sometimes  of  signal  service.  Hard 
pessaries  are  not  well  borne.  When  all  other 
means  fail,  the  operation  of  extirpating  both 
ovaries  must  be  seriously  considered  in 
consultation.    We  require  more  facts,  ac- 
curately observed  and  faithfully  recorded, 
especially  as  to  the  mortality,  and  to  the 
results  obtained  by  the  operation  when  it 
does  not  prove  fatal,  and  the  state  of  th& 
patient's  health  of  body  and  mind  for  some 
years  afterwards,  before  the  true  value  of  the 
operation  can  be  estimated.     But  enough 
evidence  has  been  abeady  collected  to  prove 
that,  after  ordinary  measures  have  failed, 
and  morbid  physical  and  mental  conditions 
are  clearly  dependent  on  abnormal  menstrua- 
tion, and  possibly  upon  morbid  conditions  of 
the  ovaries,  the  physician  would  be  fully 
justified  in  advising  the  patient  or  her  friends 
to  call  for  the  aid  of  surgery.  Unfortunately 
there  has  been  of  late  years  a  deplorable 
tendency  among  a  few  specialists  to  mutilate 
women  without  any  just  cause.  Women 
have  been  rendered  sterile  without  explana- 
tion of  any  such  result  of  the  operation  pro- 
posed to  them.    Many  who  have  refused  to- 
submit  to  such  treatment  have  recovered 
without  it,  have  married,  and  borne  children. 
Eecoveries  after  an  unnecessary  operation 
have  been  recorded  untruly  as  cures  of  the 
diseased  condition,  and  many  failures  have 
been  left  unrecorded.    It  is  not  unnecessary 
to  repeat  protests  against  neglect  of  the  true 
principles  of  professional  honour,  and  against 
the  recent  abuse  of  an  operation  which  may 
only  occasionally  be  justifiable  and  valu- 
able. 

6.  Tumours. — Of  all  the  diseases  of  the 
ovaries,  far  more  common  than  any  malfor- 
mation or  displacement,  even  more  commonly 
the  cause  of  such  suffering  as  to  lead  a 
patient  to  seek  for  medical  advice  than  either 
the  acute  or  chronic  forms  of  ovarian  inflam- 
mation, or  than  the  ovaralgia  or  nervous 
hysterical  form  of  ovarian  irritation  asso- 
ciated with  dysmenorrhcea,  and  with  various 
forms  of  eccentricity,  and  possibly  of  hypo- 
chondriasis, melancholia,  or  maniacal  ex- 
citement—common though  these  conditions 
may  be— cysts  of  one  or  both  ovaries  are  the 
most  frequent  of  all  the  diseases  of  these 
organs.  So  far  as  regards  then-  pathological 
anatomy,  for  all  practical  purposes  of  dia- 
gnosis and  treatment,  they  may  be  divided 
into  simple  or  unilocular,  and  compound  or 
multilocular— the  former  a  dilated  dropsical 
ovisac,  the  latter  a  proliferating  cystoma  or 
a  dermoid  cyst.  A  still  more  practical,  it 
less  scientific,  division  might  be  made  mto 
(1)  cysts,  and  (2)  tumours  of  the  ovaries, 
including  in  the  former  division  such  simple 
or  multiple  cysts  as  from  the  preponderance 
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of  fluid  and  small  amount  of  cyst-wall,  may 
properly  be  considered  as  ovarian  dropsy — 
hydrops  ovarii,  or  hydrops  folliculorum 
Graafii;  and  in  the  latter  such  solid  or  semi- 
solid tumours  as,  under  a  general  class  of 
proliferatingcystomata, include  pseudo-colloid 
tumours,  myxo-cystoma,  cystoid  adenoma, 
sarcoma,  fibroma,  papilloma,  carcinoma,  and 
(as  a  separate  class)  dermoid  cysts.  The 
histogenesis  and  the  microscopic  character  of 
these  varied  forms  of  disease  must  be  studied 
by  the  aid  of  special  treatises  or  monographs. 
Here  their  clinical  history  is  of  chief  im- 
portance. 

Symptoms  and  Diagnosis. — Clinically  the 
main  points  for  consideration  in  cases  of 
fluctuating  abdominal  tumours  are  whether 
the  fluid  is  contained  within  a  cyst,  or 
whether  it  is  in  the  peritoneal  cavity,  either 
free  or  limited  by  visceral  adhesions.  In 
sohd  tumours  their  seat  and  nature  must 
be  investigated.    See  Ascites. 

In  the  diagnosis  between  fluid  in  an  ab- 
dominal cyst  and  in  the  peritoneal  cavity, 
important  points  are  that  the  limit  of  fluctu- 
ation as  recognised  by  palpation,  and  the 
limit  of  dulness  as  ascertained  on  percus- 
sion, exactly  correspond  when  the  fluid  is 
encysted.  The  wave  of  fluid  cannot  be  made 
to  pass  beyond  the  line  of  dulness  on  percus- 
sion. But,  when  the  fluid  is  free,  the  resonant 
intestines  are  floating  in  or  on  it,  and  fluctua- 
tion may  be  detected  where  percussion  gave  a 
resonant  or  tympanitic  note.  The  wave  of 
fluid  is  not  stopped  by  any  cyst-wall. 

Chemical  and  microscopical  examina- 
tion.— If  tapping  have  been  resorted  to,  in 
order  to  give  temporary  relief  to  urgent 
symptoms,  or  to  complete  a  doubtful  dia- 
gnosis, chemical  and  microscopical  examina- 
tion of  the  fluid  affords  valuable  information. 
The  albumen  in  the  serum  secreted  by  the 
peritoneum  is  ordinary  albumen,  which  is 
coagulated  by  heat,  and  will  not  redissolve 
in  double  its  volume  of  strong  boiling  acetic 
acid.  The  albumen  secreted  by  the  epithelial 
layer  of  an  ovarian  cyst  is  that  secreted  rather 
by  mncou3  than  by  serous  membranes,  known 
as  metal  bumin  and  paralbumin,  which  (like 
true  albumen)  is  coagulated  by  heat,  but  (un- 
like true  albumen)  is  redissolved,  or  con- 
verted into  a  translucent  gelatiniform  liquid, 
after  having  been  boiled  in  double  its  volume 
of  strong  acetic  acid.  Then  on  examining 
the  deposit  which  subsides  after  ovarian  fluid 
has  been  at  rest  for  some  hours,  there  may  be 
found  in  the  field  of  the  microscope  the  nuclei 
of  the  epithelial  cells  which  line  the  interior 
of  the  cyst.  The  scales  are  thrown  off,  the 
cell-walls  break  down,  and  the  nuclei  remain. 
These  are  the  so-called  1  ovarian  granule- 
cells '  of  Nnnn,  Bennett,  and  Drysdale,  and 
are  characteristic  of  innocent  growth.  In 
addition  to  these,  there  are  found  in  malignant 
growths  characteristic  groups  of  cells  of 
Querent  sizes,  described  about  the  same  timo 


by  Fordis  and  Thornton  as  large  pear-shaped, 
round,  or  oval  cells,  containing  a  granular 
material,  with  one  or  several  large  clear 
nuclei,  with  nucleoli  and  a  number  of  trans- 
parent globules  or  vacuoles.  The  great 
variety  in  size  and  shape  of  the  cells  com- 
posing the  groups  is  the  characteristic  feature. 
When  these  large  groups  are  found  in  fluid 
removed  from  a  cyst,  it  is  extremely  probable 
that  a  malignant  growth  projects  into  the 
cavity  of  the  cyst.  When  the  groups  are 
found  in  peritoneal  fluid,  there  is  either  some 
malignant  growth,  or  an  ovarian  cyst  of  a 
malignant  character  has  burst  into  the  peri- 
toneal cavity.  Some  of  the  cells  have  planted 
themselves  upon  the  surface  of  the  peri- 
toneum, where  they  have  grown  and  multi- 
plied. Some  observers  believe  that  when 
such  groups  of  cells  are  found  in  fluid  re- 
moved from  a  cyst  or  from  the  peritoneal 
cavity,  the  evidence  of  the  malignant  nature 
of  the  disease  is  so  strong  that  no  other 
than  palliative  treatment  is  justifiable.  But 
microscopic  knowledge  has  certainly  not  yet 
reached  such  perfection  as  to  justify  a  surgeon 
in  refusing  to  attempt  to  save  life  by  remov- 
ing a  tumour,  if  it  can  be  removed,  even  if  it 
be  characterised  by  the  formation  of  such 
groups  of  cells  as  have  been  described. 
Several  such  ovarian  tumours  have  been 
removed  after  they  had  burst,  and  after 
several  tappings  of  the  peritoneal  cavity, 
with  the  happy  result  of  recovery  from  the 
operation  and  subsequent  good  health.  After 
the  removal  of  a  proliferating  cystoma  re- 
currence of  the  disease  has  been  observed, 
but  there  is  good  ground  for  believing  that 
recurrence  is  exceptional. 

Semi-solid  tumours. — Semi-solid  ovarian 
tumours  are  more  common  than  simple  cysts. 
Instead  of  a  smooth  uniform  surface,  irregu- 
larities may  be  felt,  due  to  cysts,  or  groups  of 
cysts,  of  different  shapes  and  sizes,  or  to 
thickening  of  portions  of  the  wall  of  the  main 
cyst.  The  wave  of  fluctuation  is  interrupted 
by  septa  in  different  directions ;  and  hard 
nodules,  or  bone-like  projections, may  perhaps 
be  detected.  Occasionally  a  deep  sulcus  be- 
tween two  portions  of  a  semi-solid  turnour, 
with  resonant  intestine  in  the  sulcus,  may 
lead  to  doubt  whether  both  ovaries  are  not 
affected. 

Solid  tumours. — Ovarian  tumours  which 
are  entirely  solid,  not  fluctuating  in  any 
portion  of  them,  are  very  rare,  but  still  are 
occasionally  met  with,  both  as  innocent 
fibroma  and  as  true  cancer. 

Adhesions. — Any  ovarian  tumour — cystic, 
solid,  or  semi-solid — may  be  free  from  ad- 
hesion to  the  abdominal  wall  or  to  the 
omentum  or  viscera,  or  may  be  adherent 
anywhere  within  the  abdominal  or  pelvic 
cavities.  But  as  the  result  of  ovariotomy  is 
very  little  affected  by  the  presence  or  absence 
of  adhesions,  a  very  minute  diagnosis  of  the 
nature  and  extent  of  adhesions  is  not  of  much 
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practical  importance.  Still,  if  there  are  firm 
adhesions  low  down  in  the  pelvis,  fixing  the 
uterus,  rectum,  and  bladder  together,  or  fusing 
them,  as  it  were,  into  one  mass  with  the 
ovarian  growths,  ovariotomy  should  not  be 
performed,  or  only  to  relieve  threatening 
danger,  and  after  a  very  guarded  prognosis. 

Inflammation,  hemorrhage,  and  gangrene. 
Any  ovarian  cyst,  simple  or  compound,  may 
be  the  seat  of  inflammation  either  on  its 
surface,  when  the  symptoms  do  not  differ 
from  those  of  peritonitis,  or  in  the  cyst-wall 
or  lining  membrane,  when  (without  any 
peritonitis)  there  may  be  pain  and  consider- 
able fever,  sometimes  followed  by  rigors  and 
suppuration.  Haemorrhage  into  one  or  more 
of  the  cyst-cavities  may  lead  to  all  the  symp- 
toms and  effects  of  internal  haemorrhage. 
Or  the  whole  or  portions  of  the  tumour  may 
become  gangrenous,  from  a  twisting  of  the 
pedicle  obstructing  the  circulation  of  blood 
in  the  vessels  of  the  tumour.  In  some  cases 
twisting  of  the  pedicle  may  be  followed  by  a 
complete  separation  of  the  tumour  from  its 
ordinary  supply  of  blood.  In  this  condition 
the  tumom-  is  nourished  by  vessels  in  the 
omentum,  abdominal  wall,  or  some  other 
structm-e  adherent  to  the  peritoneal  coat  of 
the  tumour,  if  the  woman's  death  is  not 
speedily  caused  by  gangrene  of  the  growth. 

Other  abdominal  tumours. — The  abdo- 
minal tumours  most  frequently  mistaken  for 
ovarian  tumours  are  fibroid  or  fibro-cystic 
tumours  of  the  uterus,  and  tumours  or  cysts 
of  the  spleen,  liver,  or  kidney.  Pregnancy, 
either  normal  or  extra-uterine,  may  also  be 
mistaken  for  an  ovarian  tumour,  or  may  be 
present  at  the  same  time.  It  is  not  rare  to 
find  a  woman  with  an  ovarian  or  a  uterine 
tumour  to  be  also  pregnant;  so  that  the 
ordinary  signs  of  pregnancy  must  be  borne 
in  mind  in  examining  any  woman  who  has 
an  abdominal  tumour.  And  the  frequency 
of  faecal  accumulations,  or  of  tympanitic  dis- 
tension of  the  intestines,  with  thick  or  rigid 
abdominal  walls  and  a  fat  omentum,  must 
also  be  remembered  and  excluded,  as  well  as 
fatty  or  fibro-fatty  tumours  which  may  form 
in  the  omentum,  or  consist  of  hypertrophied 
appendices  epiploicae,  and  fibro  -  plastic 
growths,  from  any  part  of  the  peritoneum 
or  sub-peritoneal  cellular  tissue.  Peritoneal 
hydatids,  or  hydatid  cysts  of  the  liver,  spleen, 
or  omentum,  retro-peritoneal  abscesses,  pel- 
vic cellulitis  followed  by  abscess,  distended 
bladder,  pelvic  hematocele,  enlarged  mesen- 
teric or  lumbar  glands,  aortic  aneurysm,  and 
enchondroma,  are  all  conditions  which  must 
be  borne  in  mind  in  eases  where  the  ordi- 
nary signs  of  an  ovarian  cyst  or  tumour 
are  not  sufficiently  characteristic  to  exclude 
doubt. 

But  the  most  frequent  source  of  error  is 
cancer  of  the  peritoneum,  not  necessarily 
involving  the  ovaries,  although  these  organs 
may  not  be  free  from  the  disease.    In  some 


cases  the  uterus,  and  both  ovaries,  and  the 
peritoneum  everywhere  become  covered  or 
infiltrated  with  cancerous  deposits  or  growths, 
and  in  nearly  all  cases  there  is  considerable 
accumulation  of  fluid  in  the  peritoneal  cavity. 
If  the  coats  of  the  small  intestines  are  in- 
volved, the  very  characteristic  signs  are  mani- 
fest of  movable  tumours,  which  are  both  hard 
and  resonant,  and  which  on  being  pressed  or 
kneaded  gurgle  under  the  fingers.  In  any 
case  of  abdominal  tumour,  with  or  without 
peritoneal  fluid,  where  the  loss  of  flesh  and 
strength  is  rapid,  although  the  tumour  may 
not  be  large,  where  there  is  much  pain,  and 
the  patient  is  subject  to  vomiting  or  diar- 
rhoea, the  diagnosis  of  intra-abdominal  cancer 
generally  proves  too  true. 

Prognosis  and  Treatment. — 1.  Medical. 
It  must  be  confessed  that  the  medical  treat- 
ment of  ovarian  cysts  and  tumours  in  a 
curative  sense  is  quite  hopeless.  In  cases  of 
supposed  simple  cysts,  where  powerful  pur- 
gatives and  diuretics  have  been  followed  by 
disappearance  of  the  fluid,  the  true  explana- 
tion has  been  either  a  mistake  in  diagnosis, 
or  an  accidental  rupture  of  a  thin  cyst.  In 
the  compound  cysts,  or  the  more  solid  tu- 
mours, iodides,  bromides,  mercurials,  and 
every  other  remedy  that  has  been  tried,  have 
proved  useless  at  the  best,  and  have  often  in- 
jured the  general  health  of  the  patient  with- 
out affecting  the  morbid  growth.  Beyond 
attending  to  the  general  health  of  the  patient, 
and  palliating  any  urgent  symptom,  the  chief 
aim  of  the  physician  should  be  to  do  no  harm, 
to  encourage  a  cheerful  state  of  mind  in  his 
patient  by  the  assiu'ance  that  the  disease  is 
curable,  and  whilst  he  postpones  surgical 
treatment  so  long  as  it  is  not  clearly  neces- 
sary, he  should  not  allow  a  patient  to  wait 
so  long  that,  after  unnecessary  and  prolonged 
suffering,  she  should  fall  into  a  condition 
unfavourable  for  the  result  of  an  opera- 
tion. 

2.  Surgical. — If,  after  exposure  to  cold,  or 
as  the  result  of  a  blow  or  fall,  a  patient  with 
an  ovarian  tumour  presents  the  signs  and 
symptoms  of  inflammatory  changes  in  the 
tumour  or  in  the  peritoneum,  rest,_  fomenta- 
tions or  poultices,  and  opiates  are  indicated. 
If  very  severe  symptoms  point  to  haemor- 
rhage or  cyst-rupture,  immediate  ovariotomy 
may  afford  the  only  hope  of  saving  life. 

In  considering  the  very  important  question 
how  long  a  patient  should  be  left  to  ordmary 
hygienic  or  medical  treatment  without  any 
assistance  from  surgery,  it  may  be  said :  '  So- 
long  as  the  patient  does  not  suffer  much 
pain,  is  not  annoyed  by  her  size  and  appear- 
ance, has  no  great  difficulty  in  locomotion, 
does  not  suffer  from  injurious  pressure  on 
the  organs  of  the  chest,  abdomen,  or  pelvis, 
and  so  long  as  the  heart  and  lungs,  digestive 
organs,  kidneys,  bladder,  and  rectum  perform 
their  functions  tolerably  well,  surgical  treat- 
ment is  seldom  called  for.    It  is  only  a  pro- 
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jected  marriage,  or  a  necessary  voyage,  or 
some  such  family  circumstance,  that  may 
mstify  or  render  expedient  earlier  resort  to 
surgical  aid.  Under  ordinary  circumstances 
the  surgeon  would  not  interfere  until  an  ova- 
rian tumour  either  distressingly  deforms  a 
patient,  or  seriously  impedes  her  locomotion, 
or  prevents  the  free  action  of  heart  or  lungs, 
or  obstructs  the  circtdation  through  the  large 
veins  of  the  abdomen,  or,  by  deranging  the 
digestive  organs,  leads  to  emaciation  and 
weakness,  or  by  its  pressure  causes  pain,  loss 
of  rest,  or  mechanical  obstruction  to  bladder 
or  rectum.'  These  are  the  rules  laid  down 
in  1872  by  the  writer  of  this  article.  Sub- 
sequent experience  of  the  ill  effects  of  delay, 
and  of  the  diminished  and  diminishing  mor- 
tality of  ovariotomy,  leads  to  the  conclusion 
that  these  rules  rather  err  on  the  side  of 
over-caution  and  too  long  delay;  and  that 
the  welfare  of  most  patients  is  better  pro- 
moted by  advising  an  earlier  adoption  of  sur- 
gical treatment,  and  probably  the  removal  of 
an  ovarian  tumour  as  soon  as  its  nature  and 
connexions  can  be  clearly  ascertained,  and 
it  is  beginning  in  any  way  physically  or 
mentally*  to  do  harm. 

In  cases  of  single  cysts  the  question  of 
palliative  treatment  by  tapping,  or  the  radical 
cure  by  ovariotomy,  must  be  seriously  con- 
sidered. And  when  a  cyst  is  really  single, 
the  removal  of  the  fluid  not  only  gives  great 
relief  for  a  considerable  period,  but  in  some 
cases  fluid  does  not  collect  again  for  several 
years,  sometimes  never.  Even  when  a  cyst 
is  not  absolutely  single,  but  contains  one 
cavity  so  large  that  smaller  cavities  are  prac- 
tically insignificant,  tapping  may  give  suffi- 
cient relief  to  warrant  its  recommendation 
in  cases  where  patients  desire  to  postpone 
any  more  hazardous  operation.  But  in  all 
cases  it  should  be  done  with  the  strictest 
antiseptic  precautions  against  the  entrance 
into  the  emptied  cyst-cavity  of  atmospheric 
air  possibly  containing  some  germ  or  material 
which  may  set  up  putrefactive  or  infective 
changes  within  the  body. 

Tapping  by  the  abdominal  wall,  vagina,  or 
rectum,  alone  or  followed  by  pressure,  by 
drainage,  by  injection  of  iodine,  by  incision, 
or  by  the  formation  of  a  permanent  commu- 
nication between  the  cyst-cavity  and  the 
peritoneal  cavity,  in  these  days  can  only  be 
regarded  as  substitutes  in  cases  where  ovario- 
tomy is  rejected  by  the  patient,  or  where  the 
ttttgeon  finds  that  the  ovarian  tumour  cannot 
be  removed.  In  a  very  large  majority  of 
cases  the  only  hope  of  cure  is  in  ovariotomy. 

Question  of  Ovariotomy. — When  it  has  to 
be  considered  in  considtation  whether  a  pa- 
tient should  be  advised  to  submit  to  ovario- 
tomy or  not,  the  chief  points  for  discussion 
are:  L  How  long  is  she  likely  to  live  if  left 
alone,  or  relieved  by  palliativo  treatment 
2 nlv -hygienic  and  medical— or  by  tapping? 
What  is  the  risk  of  ovariotomy  at  tho 


average  rate  of  mortality,  and  how  far  is  the 
risk  in  the  one  patient  who  is  the  subject  of 
consultation  likely  to  be  above  or  below  the 
general  average  ? 

In  reply  to  the  first  question,  it  is  believed 
that  after  an  ovarian  tumour  has  attained 
such  a  size  as  to  inconvenience  a  patient  she 
rarely  lives  four  years — even  if  relieved  by 
occasional  tapping — and  that,  with  due  allow- 
ance for  a  few  exceptional  cases  of  many 
years'  duration,  two  years  would  be  the  full 
average  expectation  of  life.  Thus,  even  at 
the  best,  two  years  of  invalid  life  is  what  is 
lost,  even  if  ovariotomy  be  done  and  is  un- 
successful. 

The  average  risk  of  ovariotomy  in  a  large 
number  of  cases,  including  the  most  and  the 
least  favourable,  has  been  diminishing  for 
many  years  past ;  and  the  diminution  since 
about  1875  has  been  much  greater  than 
before  the  adoption  of  antiseptic  precautions 
during  the  operation.  Before  1860  so  many 
unsuccessful  cases  were  concealed,  and  the 
numbers  who  died,  of  the  cases  reported, 
were  so  great,  that  the  calculated  mortality 
of  about  50  per  cent.,  or  half  the  patients 
operated  on,  is  probably  far  too  small,  and 
it  would  be  more  correctly  estimated  at  70 
to  80  per  cent.  Since  1860  it  has  been 
gradually  diminishing  from  35  to  15  per 
cent. ;  and  since  1878,  when  antiseptics  came 
into  general  use  here  and  in  Germany,  it 
has  fallen  below  10  per  cent.,  whilst  well- 
founded  hopes  are  entertained  of  a  still 
smaller  mortality.  It  may  be  said  in  1893 
that  ovariotomy  is  by  far  the  most  successful 
of  any  of  the  '  capital '  operations  of  surgery. 
In  cases  which  before  operation  are  looked 
upon  by  an  experienced  operator  as  favour- 
able, the  expectation  of  success  as  at  least  95 
in  100  will  probably  be  justified  by  the 
result. 

Whether  any  one  patient  is  likely  to  have 
more  or  less  than  the  probability  of  ten  to 
one  in  her  favour  must  depend  upon  her 
general  health.  For  the  rule  holds  good, 
that,  while  the  easy  removal  of  small  free 
tumours  from  women  with  a  feeble  heart,  or 
unsound  lungs,  kidneys,  or  liver,  or  shattered 
nervous  system,  may  hasten  death — so  may 
very  large  adherent  tumours  be  removed  with 
extreme  difficulty  from  sound,  healthy  women, 
and  complete  recovery  may  follow,  without 
fever  or  any  unpleasant  symptoms;  and, 
most  satisfactory  of  all,  perfect  health  may 
afterwards  be  enjoyed  for  many  years,  the 
operation  leading  to  no  appreciable  modifica- 
tion in  subsequent  pregnancies  or  parturition. 

I  The  removal  of  one  ovary  does  not  appear  to 
affect  the  number  of  pregnancies,  nor  the  sex 
of  tho  children,  nor  the  occurrence  of  twin 
pregnancy  ;  and  it  is  quito  exceptional  to  ob- 
serve that  the  removal  of  both  ovaries  leads 

I  to  obesity,  or  to  any  other  mental  or  bodily 
peculiarity. 

T.  Spencer  Wells. 
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OV ABIES,  Hernise  of  the.— Displace- 
ments of  the  ovaries,  apart  from  those  occa- 
sioned by  ovarian  disease,  were  generally 
ignored  until  comparatively  recently,  and  still 
receive  less  consideration  than  their  patho- 
logical importance  demands ;  being  amongst 
the  most  frequent  causes  of  many  of  the 
special  troubles  which  come  before  us  in 
gynsecological  practice.  In  the  majority  of 
cases  these  displacements  occur  downwards 
into  Douglas's  space,  and  in  such  instances 
the  left  ovary  is  the  one  usually  displaced. 
The  next  most  frequent  forms  of  ovarian 
hernise  are  those  occurring  in  the  inguinal 
regions,  either  above  Poupart's  ligament,  or, 
as  is  more  commonly  the  case,  following 
the  canal  of  Nuck  downwards  and  for- 
wards and  presenting  in  the  labia.  In  the 
first  named,  or  directly  downward  displace- 
ment, the  ovary,  on  vaginal  examination, 
may  be  discovered  in  the  recto-vaginal  fossa 
as  a  small  ovoid,  firm,  elastic,  and  highly  sen- 
sitive tumour,  bulging  into  the  post-cervical 
cul  de  sac. 

^Etiology. — Although  in  some  instances 
congenital,  ovarian  hernise  more  usually 
occur  in  patients  whose  abdominal  parietes 
have  been  relaxed  and  viscera  compressed  by 
repeated  gestation,  or  want  of  due  support 
after  parturition.  They  may  also  be  induced 
by  causes  similar  to  those  of  other  hernias, 
such  as  the  violent  muscular  efforts  of  the 
second  stage  of  labour,  lifting  a  heavy  child, 
or  straining  at  stool.  In  displacement  down- 
wards into  Douglas's  space,  the  cause  of 
the  protrusion  is,  however,  generally  gynae- 
cological rather  than  obstetric,  the  result  of 
the  vis  a  tergo  of  abdominal  or  uterine 
tumours,  or  of  the  tension  on  the  appen- 
dages occasioned  by  displacements  of  the 
uterus. 

Symptoms  and  Diagnosis. — Ovarian  dis- 
placements, when  inguinal,  may  be  mistaken 
for  enlarged  glands,  or  as  an  enterocele  or 
epiplocele  ;  when  labial,  for  other  tumours  in 
that  situation ;  when  downwards,  for  pelvic 
abscess  or  hsematocele,  retroversion  or  retro- 
flexion, or  for  a  fibroid  growth  from  the  pos- 
terior uterine  wall.  The  sudden  occurrence 
of  a  small  ovoid  tumour,  possessing  the  physi- 
cal characteristics  just  referred  to  and  located 
in  one  or  other  of  these  situations,  accom- 
panied by  constitutional  and  nervous  disturb- 
ance, with  a  peculiar  dull  sickening  pain, 
aggravated  into  acute  suffering  at  each  men- 
strual epoch,  and  a  coincident  increase  of 
size  then  manifest,  together  with  the  intense 
tenderness  or  nausea  generally  evinced  during 
any  examination  of  the  part,  are  sufficient  to 
enable  a  correct  recognition  of  the  nature  of 
the  case  to  be  made  by  any  competent  gynra- 
cologist.  .  , 

Treatment.— When  the  ovarian  nerma 
takes  place  at  either  of  the  abdominal  rings, 
it  may  in  some  instances  be  reduced  by  taxis. 
In  the  majority  of  cases,  however,  these  dis- 


placements are  already  irreducible  when  dis- 
covered ;  and  even  in  the  cases  in  which 
reduction  is  possible,  the  retentive  pressure 
of  an  ordinary  truss  is  too  frequently  neither 
endurable  nor  effectual.  In  such  instances 
the  extruding  ovary  should,  if  feasible,  be 
protected  from  further  protrusion  or  external 
injury  by  a  well-fitting  hollow  truss.  But 
before  this  an  attempt  should  always  be 
made  to  lessen  the  local  hyperaasthesia  of 
the  generally  hypertrophied  displaced  gland 
by  topical  sedative  applications,  and,  if  neces- 
sary, by  leeching,  &c. ;  whilst  the  constitu- 
tional irritation  almost  always  present  in 
such  cases  should  be  allayed  by  suitable  con- 
stitutional treatment.  When,  however,  these 
measures  prove  ineffectual  in  relieving  the 
persistent,  dull,  worrying,  aching  pain  so  com- 
monly associated  with  chronic  ovarian  hernia, 
and  which  at  each  monthly  period  in  these 
cases  becomes  accentuated  or  acute — when, 
too,  the  patient's  health  is  endangered  by  the 
nervous  disturbance  and  constitutional  irrita- 
tion, we  should  fall  back  on  extirpation  as 
the  only  resource  available.  But  this  treat- 
ment should  be  regarded  as  exceptional ;  nor 
is  the  performance  of  oophorectomy  under 
these  circumstances  by  any  means  devoid  of 
risk,  or  to  be  undertaken  without  urgent 
necessity,  and  until  a  fair  trial  has  been  first 
made  of  other  remedial  or  palliative  mea- 
sures. 

With  regard  to  the  treatment  of  prolapse 
of  the  ovary  into  Douglas's  space,  this  caution 
is  especially  applicable.  In  considering  the 
management  of  this  displacement,  its  causes 
must  be  carefully  borne  in  view.  Pressure 
from  above  downwards  of  a  uterine  or  ovarian 
tumour,  or  the  traction  of  a  uterine  displace- 
ment on  the  broad  ligaments,  must  be  re- 
moved or  relieved  before  any  successful  re- 
position of  the  prolapsed  ovary  can  be  made. 
When  the  dislocation  is  due  to  some  acci- 
dental circumstance,  or  to  a  relaxed  state  of 
the  parts  occasioned  by  constitutional  causes, 
we  may,  with  greater  probability  of  perma- 
nent success,  attempt  to  return  the  displaced 
viscus  and  retain  it  in  situ.  For  this  purpose 
the  patient— being  first  etherised  in  order  to 
permit  of  the  necessary  manipulation  of  the 
generally  highly  sensitive  and  tumefied  ovary 
—should  be  placed  in  the  left  lateral  semi- 
prone  position,  when  by  gentle,  steady,  con- 
joint digital  pressure  through  the  rectum 
and  vagina,  upwards  and  forwards,  we  may 
be  able  to  lift  the  extruded  ovary  out  of  the 
post-cervical  recto-vaginal  fossa,  and  to  push 
it  up  into  its  normal  position,  where  it 
may  then  be  retained  by  a  suitable  support. 
Fading  the  possibility  of  such  re-position, 
however,  if  the  local  and  constitutional 
effects  of  the  displacement  are  urgent  and 
otherwise  irremediable,  the  practitioner  as 
a  dernier  ressort  must  remove  the  ectopio 

Thomas  More  Madden. 
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OVERLAYING-. — Synon.  :  Fr.  ttouffer 
un  Enfant. — Overlaying isau  accident  which, 
it  is  alleged,  not  infrequently  happens  to 
young  children,  whereby  they  are  killed  by 
suffocation.  On  an  average  rather  more  than 
four  hundred  children  per  annum  are  regis- 
tered in  London  as  dying  from  '  overlying ' 
in  bed.  The  Registrar- General  in  his  report 
for  1890  states  that  1,544  children,  mostly  in 
the  first  year  of  life,  died  from  '  suffocation 
in  bed ' ;  that  this  mode  of  death  is  on  the 
increase ;  that  it  is  more  frequent  in  the 
winter  than  in  the  summer;  and  that  the 
proportion  of  deaths  due  to  this  cause  is 
more  than  twice  as  high  on  Saturday  night 
as  on  any  other  night  in  the  week.  The 
only  explanation  for  the  pre-eminence  of 
Saturday  is  the  fact  that  on  this  day  wages 
are  paid  and  drunkenness  is  common.  The 
post-mortem  signs  of  overlaying  are  those  of 
suffocation.  Evidence  that  a  child  has  really 
died  from  this  cause  is  afforded  by  (1)  the 
post-mortem  appearances  of  death  from  as- 
phyxia ;  (2)  the  absence  of  any  other  mortal 
disease ;  (3)  the  absence  of  evidence  of  any 
cause  of  asphyxia  other  than  overlaying. 

The  statement  that  a  child  has  been  over- 
lain should  be  received  with  caution.  It  is 
treasonable  to  suppose  that  a  vigorous  child 
would  escape  from  a  suffocating  position  be- 
neath the  bed-clothes,  or  the  body  of  its 
nurse,  by  its  own  efforts ;  or  at  least  succeed, 
by  its  crying  and  struggling,  in  waking  its 
nurse.  On  the  other  hand,  a  very  weakly 
child,  whose  lungs  possibly  have  only  par- 
tially expanded,  might  be  killed  by  a  very 
trifling  cause,  such  as  the  position  of  its 
mouth  and  nose  against  the  body  of  its  nurse, 
or  the  accidental  temporary  obstruction  of  its 
air-passages  by  the  bed-clothes.  A  medical 
witness,  before  committing  himself  to  a  theory 
of  death  from  overlaying,  must  consider  all 
the  points  alluded  to  above,  and  must  take 
care  not  to  bring  a  charge  of  almost  criminal 
carelessness  against  a  careful  nurse,  or  aUow 
an  act  of  wilful  murder  to  pass  under  the 
guise  of  accidental  death. 

G.  V.  Poore. 

OXALIC  ACID,  Poisoning  by.— See 
Poisons. 

OXALIC  ACID  DIATHESIS— 
OXALATE  OP  LIME  CALCULUS. 

1.  Oxalic  Acid  Diathesis.— Synon.  : 
Oxalnria ;  Fr.  OxaVwrie ;  Ger.  Oxalwrie. 

iErcoLOGY.— Oxalic  acid,  when  it  occurs 
in  the  urine,  may  be  derived  from  various 
sources:  (1)  It  may  come  from  certain 
articles  of  the  vegetable  kingdom  taken  as 
iood.  (2)  It  may  be  derived  from  imperfect 
metamorphosis  of  the  waste  tissues  of  the 
™aJ-  (3)  It  may  be  due  to  the  conversion 
<*  urea  and  uric  acid  after  the  secretion  or 
tne  emismon  of  urine.  (4)  It  seems  to  have 
oeen  proved  that  oxalic  acid  sometimes  exists 


in  the  blood,  and  may  then  simply  be  elimi- 
nated by  the  kidneys. 

Characters  and  Composition. — Oxalic 
acid  in  the  urine  is  always  found  combined 
with  lime,  and  is  recognised  thus:  (1)  As 
minute  octohedral  crystals  with  cross  mark- 
ings. These  crystals  assume  apparently 
different  shapes,  according  to  their  varying 
position  in  the  field  of  the  microscope.  (2)  As 
spheroidal,  ovoid,  or  dumb-bell  submorphous 
masses.  These  latter  may  be  mistaken  for 
somewhat  similar  bodies  composed  of  lithates ; 
but  the  colour  of  the  lithates,  and  the  almost 
invariably  concurrent  presence  of  the  octo- 
hedra,  will  distinguish  them  (see  Microscope 
in  Medicine,  fig.  107).  The  urine  contain- 
ing oxalate  of  lime  is  always  acid,  generally 
of  an  amber  tint,  and  contains  a  faint  cloud 
of  mucus.  This  cloud,  however,  may  be  so 
slight  as  to  be  unnoticed,  and  then  the  pre- 
sence of  oxalates  is  apt  to  be  overlooked. 

Symptoms. — However  derived,  the  presence 
of  oxalate  of  lime  in  the  urine  frequently, 
or  in  any  considerable  amount,  cannot  but 
arrest  attention  and  suggest  the  question: 
Is  there  any  special  condition  of  the  system 
dependent  on  or  associated  with  this  occur- 
rence ?    In  other  words  :  Is  there  any  pecu- 
liar habit  of  body  to  which  the  term  '  oxalic 
acid  diathesis  '   can  be  rightly  applied  ? 
Prout,  and  especially  Golding  Bird,  so  fully 
described  the  symptoms  of  nervous  exhaus- 
tion, dyspepsia,  and  hypochondriasis,  which 
are  said  to  characterise  this  so-called  dia- 
thesis, and  so  fully  impressed  the  professional 
mind  with  the  clinical  association  of  these 
symptoms  with — if  not  their  actual  depend- 
ence on — oxaluria,  that  the  more  accurate 
observations  of  Dr.  Beale,  Beneke,  and  Sir 
William  Roberts,  have  scarcely  yet  succeeded 
in  dissipating  the  error.    These  observers 
have  proved  that,  in  the  majority  of  cases  in 
which  the  characteristic  symptoms  are  pre- 
sent, no  oxalates  are  found  in  the  urine ;  and, 
conversely,  where  oxaluriaismostpronoimced, 
the  symptoms  are  absent.    Oxalate  of  lime 
in  the  urine  is  often  foimd  in  persons  enjoy- 
ing good  health.    From  what  has  been  said 
of  its  Etiology,  its  presence  is  explained  in 
various  chronic  diseases,  such  as  phthisis, 
chronic  bronchitis,  cardiac  lesions,  &c,  in 
which  oxidation  is  retarded.  So,  too,  oxaluria 
is  present  in  many  conditions  of  deranged 
digestion  and  mal-assimilation,  and  in  dis- 
eases which  lower  nervous  tone  and  power. 

Treatment.— The  frequent  or  persistent 
presence  of  oxalate  of  lime  in  the  urine, 
when  no  organic  disease  is  present,  is  not 
easy  to  remedy.  Dietetic  habits  and  the 
general  health  must  bo  watched.  Rhubarb 
and  other  vegetablo  articles  which  contain 
oxalic  acid  should  be  avoided,  and  strict 
moderation  and  simplicity  in  food  and  drink 
enforced.  Dyspepsia  may  be  treated  with  the 
usual  remedies— alkalis  and  the  vegetable 
tonics,  and  sometimes  with  mineral  acids  and 
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iron.  Sedentary  habits  should  be  exchanged  I 
for  brisk  exercise  and  sea  air.  In  a  word, 
attention  to  the  health  of  mind  and  body, 
rather  than  any  special  drug  treatment  ad- 
dressed to  the  urinary  deposits,  is  required 
and  will  best  succeed. 

2.  Oxalate  of  Lime  Calculus. — De- 
scription Mulberry  or  oxalate  of  lime 

calculus  is  usually  of  a  dark  brown,  some- 
times almost  black,  colour  ;  generally  ovoid 
or  spheroidal  in  shape  ;  with  a  rough  and 
tuberculated  exterior  ;  and  of  a  hard  compact 
interior.  The  absolute  nucleus  is  composed 
of  dumb-bell  crystals,  united  by  molecular 
coalescence  in,  and  through  the  medium  of, 
some  viscid  organic  matter.  The  influences 
which  control  this  deposition  and  growth  of 
calculi  have  been  much  elucidated  through 
the  researches  of  Dr.  Carter  and  Dr.  Ord,  but 
need  not  be  specially  described  here.  See 
Calculus. 

The  great  insolubility  of  oxalate  of  lime 
favours  the  chances  of  its  deposition  in  the 
renal  tubules.  It  has  been  detected  in  the 
kidneys  of  the  foetus ;  it  is  especially  liable 
to  occur  during  childhood ;  and  this  liability 


decreases  as  age  advances.  In  England, 
calculi  composed  entirely  of  oxalate  of  lime 
are  rare  in  the  adult,  but  in  India  they  are 
comparatively  frequent.  Mulberry  calculus 
in  the  young  causes  intense  suffering;  but 
in  the  adult,  notwithstanding  the  formidable 
tubercles  and  rough  exterior,  the  symptoms 
of  stone  are  often  mild ;  not  improbably  be- 
cause these  projections  become  entangled  in 
the  muscular  columns  of  the  bladder,  and 
the  calculus  is  thereby  fixed  in  position. 
The  symptoms  of  renal  calculus  are  fully 
described  in  another  article.  See  Benal. 
Calculus. 

Tkeatment. — Microscopic  mulberry  cal- 
culi, were  it  possible  to  detect  then- existence, 
could  probably  be  washed  away  and  carried 
off  by  diluents  and  diuretics  ;  but  a  palpable 
stone  demands  surgical  treatment  only. 

W.  Cadge. 

OXYUEIS.— See  Entozoa. 

OZ-ZENA  (ofatra,  a  foetid  polypus  in  the- 
nose ;  from  o£a>,  I  have  a  smell). — See  Nose, 
Diseases  of. 


PACHYMENINGITIS  {iraXis,  thick; 
and  jiijMyl,  a  membrane). — A  synonym  for 
inflammation  of  the  dura  mater  of  the  brain 
and  of  the  spinal  cord.  See  Meninges, 
Cerebral,  Diseases  of. 

PAIN.— Synon.  :  Fr.  Douleur;  Ger. 
Sclvnierx. 

Definition. — Pain  is  the  representation  m 
consciousness  of  a  change  produced  in  a 
nerve-centre  by  a  certain  mode  of  excitation. 
It  would  seem  that  stimulation  of  special 
nerve-fibres  or  special  nerve-centres,  and  not 
a  mere  exaltation  of  the  normal  functioning 
of  the  sensory  apparatus,  is  necessary  to  the 
production  of  pain.  For  it  will  sometimes 
happen,  in  disease,  that  whilst  the  faculty 
of  perceiving  painful  impressions  made  upon 
certain  portions  of  the  skin  is  wholly,  or  in 
great  part,  lost,  touch  is  felt  as  well  as  m 
health  On  the  other  hand,  m  hyperalgesia 
of  the  surface,  where  the  slightest  impression 
produces  exquisite  pain,  the  power  of  tactile 
discrimination  is  actually  diminished. 

Etiology  and  Pathology  .——Pain  is  ex- 
cited by  many  agencies  applied  to  the  skin- 
mechanical,  thermic,  chemical  electric 
pathological.  Of  these  it  is  probably  only 
the  last  which  are  able  to  produce  pain  when 
applied  to  the  viscera,  bones,  and  blood- 
vessels.    The   situation   of    the  stimulus 


exciting  pain  may  be  at  any  part  of  the  sen- 
sory apparatus,  from  the  end-organ  in  the 
skin  to  the  central  ganglion ;  but  the  feeling 
of  pain  is  always  referred  to  the  periphery 
of  the  sensory  fibre,  no  matter  what  portion 
of  the  sensory  tract  has  received  the  irrita- 
tion. As  regards  pain,  therefore,  which  is 
referred  to  some  part  of  the  interior  of  the 
body,  it  must  be  remembered  that  the  cause 
(always  some  pathological  agency)  may  be 
operating  either  upon  the  termination  of  a 
nerve,  its  trunk,  or  upon  the  nervous  centre 
in  the  spinal  cord  or  superior  gangha.  There 
may  be  encroachments  upon  the  structure  of 
the  nerve-fibre  or  ganglionic  centre,  arising 
from  hypereemia,  effusion,  or  growth  in 
neighbouring  tissues. 

Pathologically,  pain  is  of  at  least  twofold 
importance:  1.  It  causes  distress  and  ex- 
haustion of  nervous  energy,  interferes  with 
sleep,  interrupts  the  appetite  and  digestion,, 
so  that  the  nutrition  of  the  body  is  damaged, 
and  thus,  if  long-continued,  it  can  lead  to 
changes  shortening  existence ;  or  it  may 
possibly  be  so  severe  as  of  itself  to  occasion 
death.  2.  Its  aid  in  diagnosis  is  frequently 
of  higher  value  than  that  of  any  other  single 
symptom. 

Varieties  and  Diagnosis.— It  may  be  use- 
ful to  refer  briefly  to  a  few  examples  of  the 
diagnostic  importance  of  pain. 
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Pain  in  the  head. — When  of  a  continuous, 
dull,  aching  character,  pain  in  the  head  may 
be  due  to  rheumatism  of  the  scalp,  and  this 
is  especially  likely  if  it  be  increased  by  bend- 
ing the  head  down.    A  headache  of  similar 
character,  and  affecting  the  forehead,  may  be 
referred  to,  and  be  dependent  on  gastric  de- 
rangement.    Focussed  in  one  spot,  either  on 
the  head  or  face,  and  darting  from  that  spot, 
if  sharp  and  paroxysmal,  it  is  likely  to  be 
neuralgic.   If,  in  addition,  it  be  accompanied 
by  vomiting  and  giddiness,  it  may  indicate 
megrim.     Now,  megrim,  much  more  often 
than  not,  endures  for  a  day  only  at  a  time, 
or  a  little  more,  to  be  repeated  after  an 
interval  of  days  or  weeks.     If,  therefore, 
these  symptoms  be  continued  beyond  the 
period  of  a  day  or  two,  they  should  always 
be  regarded  with  anxiety,  as  probably  con- 
nected with  brain-mischief.   The  use  of  the 
ophthalmoscope  is  most  important  here.  If 
optic  neuritis  be  discovered,  the  pain  is  de- 
pendent either  on  intracranial  disease  or  upon 
Bright's  disease.    Should  pain  in  the  head 
be  accompanied  not  only  by  vomiting  and 
giddiness,  but   by  squint,  or  some  other 
evidence  of  a  localised  paralysis  of  a  cranial 
nerve,  it  is  almost  certainly  due  to  intra- 
cranial disease  of  a  coarse  kind — tumour, 
aneurysm,  abscess,  haemorrhage,  or  menin- 
gitis.    In  cases  of  more  or  less  complete 
hemiplegia  from  vascular  changes  and  throm- 
bosis, a  varying  amount  of  pain  in  the  head 
will  often  remain  after  the  apparent  re- 
covery of  the  patient.  Whilst  this  persists, 
a  guarded  prognosis  is  essential,  for  much 
more  often  than  not  further  mischief  will 
follow  before  long.    In  all  cases  of  persistent 
pain  m  the  head,  the  urine  should  be  care- 
fully examined,  not  only  for  albumen,  but 
also  for  sugar.    Pain  of  a  severe  kind,  es- 
pecially apt  to  attack  the  back  of  the  head, 
is  often  found  in   the   course  of  Bright's 
disease.    It  will  then  be  accompanied  by 
albuminous  urine ;  and  the  ophthalmoscope 
will  very  likely  show  albuminuric  neuro- 
retinitis.    There  is  also  a  form  of  more  or 
less  continuous  headache,  with  occasional 
violent  exacerbations,  which  accompanies 
glycosuria. 

A.  recurrent  pain  in  the  head,  of  excessive 
violence,  and  described  as  a  feeling  as  though 
the  bones  were  being  crushed,  whilst  it  may 
occasionally  be  due  to  rheumatism,  is  far 
more  often  dependent  upon  syphilis.  Gene- 
rally Speaking,  persistent  pain  in  the  head, 
in  a  person  unaccustomed  to  it,  is  a  symp- 
tom which  should  always  be  regarded  with 
anxiety,  and  the  uso  of  the  test-tube  and  oph- 
thalmoscope should  never  in  such  circum- 
stances be  omitted.  This  should  especially 
£e  .rested  upon  if  the  patient  bo  a  female, 
the  ",certam  concomitant  symptoms  incline 
hystericarer  *°  beHeV6  the  affection  to  b« 

In  obscure  cases  the  possibility  of  the  toxic 


influence  of  lead  in  causing  pain  in  the  head 
should  not  be  forgotten. 

The  pain  in  the  head  which  accompanies 
chlorosis  is  often  fixed  in  one  spot,  and 
described  by  the  patient  as  resembling  a  nail 
being  driven  into  the  head.  This  symptom 
not  infrequently  accompanies  hysterical  con- 
ditions. The  pain  in  the  head  complained  of 
by  school  children,  as  attacking  them  in  their 
studies,  is  very  often  due  to  some  abnormality 
of  refraction,  or  weakness  of  certain  muscles 
of  the  eye,  which  needs  the  help  of  an  oph- 
thalmologist to  investigate.  Pains  in  the 
head  of  a  darting,  shooting  character,  are 
sometimes  associated  with  locomotor  ataxy. 

Pain  in  the  neck. — This  is  not  at  all  un- 
common, and  is  due  most  commonly  to 
rheumatism,  probably  affecting  the  large  mus- 
cles. It  is  possible,  too,  that  in  many  cases 
it  depends  upon  irritation  of  the  loose  con- 
nective tissue  which  enables  one  muscle  to 
glide  over  another,  and  which  is  really  an 
expansion  of  the  lymphatic  system.  Uric 
acid,  or  some  equivalent,  becoming  deposited 
in  this  lymphatic  space,  will  excite  a  little 
subacute  inflammation,  and  produce  a  very 
acute  pain.  _  The  diathesis  of  the  patient 
should  be  inquired  into,  his  urine  and 
evacuations  observed,  and  his  mode  of  livin°- 
inyestigated.  There  may  be,  too,  sometimes 
pain  in  the  neck  from  neuralgia.  This  will 
be  distinguished  by  its  paroxysmal  character, 
and  its  being  independent  of  muscular  move- 
ment. Neuralgic  pain  in  the  neck  is  usually 
accompanied  by  pain  in  the  district  of  one  or 
other  of  the  divisions  of  the  brachial  plexus 
in  the  arm.  It  must  be  remembered  that 
pain  in  the  neck  may  be  the  first  indication 
of  either  caries  or  rheumatoid  arthritis  of  the 
cervical  vertebra.  It  may  also  be  associated 
with  an  eruption  of  herpes  zoster. 

Pain  in  the  chest. — This  may  be  referred 
to  the  chest-wall,  or  to  the  interior  of  the 
cavity.  In  the  former  case  it  is  necessary  to 
determine  whether  the  pain  be  due  to  mus- 
cular rheumatism,  syphilitic  periostitis,  in- 
tercostal neuralgia,  or  the  encroachment  of 
an  aneurysm  or  a  tumour.  Absence  of  febrile 
action,  as  shown  by  the  thermometer,  and 
the  entire  dependence  of  the  pain  upon 
movement,  point  to  the  first  of  these  causes. 
A  node  perceived  by  the  finger  upon  the 
sternum,  clavicle,  or  ribs,  would  indicate 
syphilitic  periostitis.  The  character  of  the 
pain,  and  the  presence  of  tender  points, 
coupled  very  probably  with  a  history  of  pre- 
vious neuralgic  attacks  in  some  other  part 
of  the  body,  suggest  intercostal  neuralgia. 
Physical  examination  will  detoct  or  exclude 
aneurysmal  tumour.  Pleurisy  causes  a  pain 
referred  to  tho  chest-wall,  which,  as  it  is 
particularly  marked  when  the  patient  coughs, 
may  be  confounded  with  muscular  rheuma- 
tism  or  intercostal  nouralgia.  Tho  elevation 
of  temperature  by  which  pleurisy  is  accom- 
panied, and  the  absence  of  local"  tenderness, 
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will  ordinarily  distinguish  it  without  diffi- 
culty, even  before  there  are  any  auscultatory 
signs.  Continued  dull  pain  deep  in  the  chest 
may  indicate  an  intrathoracic  growth, 
abscess,  or  aneurysm.  Careful  physical  ex- 
amination and  observation  are  the  means  by 
which  the  diagnosis  of  these  conditions  can 
be  made. 

Pain  is  often  experienced  about  the  heart 
more  or  less  early  in  the  course  of  acute 
rheumatism.    It  may  be  dependent  upon 
commencing  peri-  or  endocarditis,  which  will 
be  disclosed  by  the  stethoscope.    There  is  a 
dull,  more  or  less  constant  pain  about  the 
heart,  that  occurs  in  conditions  of  nervous 
debility,  and  is  not  connected  with  organic 
disease  of  the  organ.    There  is  also  a  rather 
sharp  pain  just  under  the  mamma,  accom- 
panied by  cardiac  palpitation,  which  is  often 
complained  of  by  epileptics,  and  by  persons 
affected  with  hysteria.     It  is  not  accom- 
panied by  any  evidence  of  organic  change  in 
the  heart,  and  its  origin  is  probably  in  the 
central  nervous  system.    Pain  in  the  heart, 
of  an  extremely  sudden  character,  as  though 
the  muscle  were  being  grasped,  and  accom- 
panied by  intense  apprehension  of  death, 
with  facial  pallor  and  some  dyspncea,  may 
point  to  angina  pectoris.    The  pain  is  not 
confined  to  the  heart,  but  extends  to  the  left 
arm,  and  to  various  parts  of  the  chest  (see 
Angina  Peotoeis).    The  pains  in  the  chest 
which  accompany  various  diseases  of  the 
lungs  and  pulmonary  tubes  will  requn-e  to 
be  investigated  with  reference  to  these  con- 
ditions. 

Pain  in  the  spinal  column.— Acute  pain 
and  superficial  tenderness  of  any  of  the 
vertebral  spines  is  a  symptom,  not  of  disease 
of  the  spinal  cord,  but  of  a  peculiar  state  ot 
nervous  exhaustion.    It  is  common  m  hys- 
terical persons,  and  in  others  who  have  from 
any  cause  become  greatly  debilitated.    As  a 
rule,  there  is  very  little  pain  in  the  spine  m 
diseases  of  the  cord  unattended  by  disease  of 
the  bony  spine.     In  spinal  meningitis  the 
patient  usually  only  complains  of  pain  on 
movement,  and  especially  if  he  endeavour  to 
turn  over  in  bed.    Light  pressure  upon  any 
part  of  the  vertebral  spines  commonly  causes 
no   complaint ;    there  may  be,  however, 
some  uneasiness  complained  of  when  they 
are  strongly  percussed.  Pain  of  an  encircling 
kind,  in  a  sort  of  band  in  the  wall  of  the 
chest  or  abdomen,  accompanied  by  what  is 
often  described  as  a  'bloated  feeling,  is  a 
serious  symptom,  and  points  to  pyelitis. 
There  should  be,  however,  some  other  con- 
firmatory symptoms,  ere  this  view  is  deci- 
sively fixed  upon.    In  such  a  condition  there 
would  probably  be  found  more  or  less  weak- 
ness of  the  lower  extremities,  and  possibly 
some  cutaneous  ancesthesia  below  the  band 
of  pain.    It  may  happen  that  an  aneurysm 
encroaches  upon  the  spinal  vertebne,  or  a 
malignant  growth  invades  some  ot  tnem.  j 


In  such  conditions  there  is  often  constant 
and  excessive  pain,  with,  not  uncommonly,  a 
good  deal  of  tenderness  of  the  surface.  The 
possibility  of  these  conditions  should  always 
be  borne  in  mind. 

In  commencing  caries  of  the  vertebrse  a 
'  stinging  '  pain  is  often  complained  of  in  the 
chest-wall,  and  pain  may  also  be  complained 
of  on  pressing  somewhat  heavily  upon  a 
vertebral  spine.  In  such  a  case,  too,  the  act 
of  stooping  and  lifting  weights,  or  of  jumping 
to  the  ground,  is  apt  to  cause  complaint  of 
pain  in  the  spinal  column. 

Pain  in  the  abdomen.— This  may,  like  pain 
in  the  chest,  be  referred  to  either  the  abdo- 
minal wall  or  cavity.  There  may  be  inflam- 
mation and  abscess  in  the  abdominal  wall. 
There  may  be  neuralgia  of  the  superficial 
branches  of  the  lumbar  plexus,  in  which  case 
the  pain  is  paroxysmal  and  sharp,  and  may 
be  accompanied  by  herpes.  But  pain  in  to 
situation  is  more  often  myalgic,  and  will  be 
found  to  correspond  to  the  insertion  ot 
some  abdominal  muscle  which  is  subject  to 
overstrain  or  fatigue. 

Acute  abdominal  pain  referred  to  the  con- 
tents of  the  belly  may  be  dependent  upon 
internal  strangulation  of  the  bowel,  in  which 
case  it  will  be  accompanied  by  vomiting, 
constipation,  and  probably  by  _  abdominal 
distension,  with  marked  peristaltic  writhmgs 
of  the  intestines.  Or  the  cause  may  exist  in 
a  hernia  which  is  strangulated.  The  symp- 
toms in  this  case  will  be  much  like  those 
above  described,  and  therefore  it  is  in  all 
cases  of  acute  abdominal  pain  with  constipa- 
tion absolutely  necessary  to  make,  first  oi  an, 
a  thorough  examination,  to  ascertain  that  no 
hernial  tumour  is  to  be  found.  If  pain  in 
the  abdomen  be  accompanied  by  tenderness 
on  pressure,  and  be  increased  by  coughing, 
there  is  probably  peritonitis.  In  such  a  case 
the  pulse  will  be  found  quick  and  small,  and 
the  temperature  somewhat,  but  not  neces- 
sarily much,  raised.  The  patient  will  prefer 
to  lie  on  the  back  with  the  knees  bent ;  and 
the  face  will  betray  anxiety.  In  hysterical 
women  great  abdominal  pain  and  tenderness 
Z  often  complained  of,  and  it  is  Bometanes 
not  very  easy  to  distinguish  this  from  pe  il- 
eitis. It  is  best  done  by  engaging  the 
parent's  attention,  and  noting  tha  there  i 
then  no  evidence  of  tenderness  a  a  pom 
which  had  been  previously  exceedingly 
painful.  The  pain  and  tenderness  may  be 
Ct^nteritis  or  perityphlitis,  in  which  case 

there  will  be  obstinate  constipation,  a  tym- 
panic state  of  the  whole  intes  me  or  the 
cfficum  and  most  probably  vomiting.  Can- 
ceroT  tumoui-s  of  various  abdominal  organs 
will  have  to  be  diagnosed  by  careful  pahm- 
Hon  and  discriminated  from  faecal  accumula- 
on!  Colfc  due  to  the  poison  of  lead,  causing 
Sent  abdominal  pain  without  rise  of  tem- 
neraUire,  requires  to  be  distinguished  from 
L  symptoms  which  mark  the  passage  of  a 
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biliary  calculus.  Extreme  suddenness  and 
severity  characterise  the  latter,  and  there  is 
usually  more  vomiting  in  the  passing  of  a 
gall-stone  than  in  colic.  But  the  history  will 
have  to  be  investigated ;  and  the  evacua- 
tions, if  any  be  passed,  should  be  examined. 
The  absence  of  a  blue  line  on  the  gums  should 
bs  ascertained  ere  the  possibility  of  the 
existence  of  lead  colic  is  abandoned. 

Pain  in  the  loins  and  back. — There  are 
many  conditions  which  give  rise  to  pain  in 
these  situations,  and  which  require  to  be 
borne  in  mind  in  examining  a  patient.  Con- 
gestion of  the  kidneys,  or  nephritis,  will  be 
shown  by  the  scanty,  high-coloured  urine, 
containing  albumen  and  probably  blood. 
Renal  calculus  will  be  attended  by  unilateral 
pain  in  the  loin,  following  the  direction  of 
the  ureter,  and  affecting  the  corresponding 
testicle.  It  is  paroxysmal  in  character,  and 
often  horribly  severe.  The  urine  will  be 
likely  to  contain  blood,  and  possibly  pus,  and 
■Rill  be  passed  very  frequently.  As  between 
such  a  condition  and  the  presence  of  an 
abscess  or  morbid  growth  in  the  kidney,  the 
points  of  diagnosis  are  not  strongly  marked, 
and  careful  observation  will  be  requisite  in 
order  to  form  an  opinion.  The  presence  of 
a  bad  stricture  in  the  urethra,  by  causing 
retention  and  over- distension  of  the  bladder 
with  urine,  will  cause  pain  referred  not  only 
to  the  hypogastric  region,  but  also  to  the  back. 

Lumbago  is  characterised  especially  by  in- 
ability of  the  patient  to  rise  from  his  chair  with- 
out the  greatest  distress,  and  only  slowly  and 
with  difficulty.  It  may  depend  upon  rheuma- 
tism of  the  muscles,  or,  still  more  probably, 
upon  sub-acute  inflammation  of  the  connec- 
tive tissue  between  the  muscles.  Or  it  may 
be  neuralgic  in  character,  in  which  case  it 
will  be  acutely  stabbing,  paroxysmal,  and 
independent  of  muscular  movement. 

Pain  in  the  back  is  frequently  caused  by 
flatulent  distension  of  the  bowels,  and  by' 
accumulation  of  retained  faeces.  It  may  be 
dependent  upon  a  tumour  connected  with  the 
bowel  (especially  likely  in  the  sigmoid  flexure 
and  rectum),  which  may  or  may  not  be  felt 
by  external  palpation,  or  reached  by  the  ob- 
server's finger  introduced  per  anum.  Nor 
must  it  be  forgotten  that  an  abscess  in  the 
wall  of  the  rectum  will  cause  long- continued 
and  severe  pain  in  the  back.  It  is  well  to 
remember  that  an  undiscovered  hernia  (not 
strangulated)  may  give  rise  to  little  or  no 
inconvenience  except  pain  in  the  back.  So 
likewise  flexions  and  morbid  growths  of  the 
uterus,  and  ulcerations  about  the  cervix,  may 
be  the  cause  of  pain,  as  well  as  the  approach 
of  the  catamenial  period,  which  in  some 
women  i3  the  cause  of  great  pain  in  the  back. 

Paint  vn  the  extremities. — These  may  be 
<lne  to  neuralgia,  in  which  case  they  will  be 
onnd  to  occupy  the  district  of  one  or  more 
''ranches  of  nerves,  and  to  be  paroxysmal  i 
character.    The  pains  which  affect  the 
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tremities and  the  trunk,  but  especially  the 
legs,  in  the  early  stage  of  locomotor  ataxy, 
are  peculiar  in  this.  A  patient  who  has 
little  complaint  to  make  of  his  health, 
will  every  now  and  then  be  kept  awake  all 
night,  and  incapacitated  in  the  day,  by 
sudden,  sharp,  hghtning-like  pains  darting 
through  one  or  more  limbs,  and  often  severe 
enough  to  make  him  call  out.  They  will 
occur  in  paroxysms,  lasting  hours,  days,  or, 
less  often,  weeks ;  and  will  subside  as  sud- 
denly as  they  began.  With  such  symptoms 
the  patellar  tendon  reflex  should  always  be 
tested.  Other  pains  affecting  the  extremities 
are  rheumatic ;  or  of  the  nature  of  the  gnawing 
and  aching  pains  which  occupy  the  joints  in 
acute  inflammation  from  any  cause,  includ- 
ing rheumatism,  and  in  arthritis  deformans. 
The  joints  may  also  be  the  seat  of  pains  of  a 
neuralgic  character. 

A  most  important  contribution  to  the 
diagnostic  value  of  pain  will  be  found  in  a 
paper  by  Dr.  Head  '  On  Disturbances  of 
Sensation  with  especial  reference  to  the  Pain 
of  Visceral  Disease  '  (Br am,  parts  i.  and  ii., 
1893). 

Treatment.— The  treatment  of  pain  is  so 
involved  in  its  causation,  that  but  little  can 
here  be  said  with  advantage  on  this  point. 
It  may  be  said  generally,  that  pain  ought,  if 
possible,  to  be  relieved,  for  its  continuance 
is  exhausting  and  mischievous  to  the  nervous 
system.  Rest  is,  as  a  rule,  the  first  essential. 
Local  applications,  in  the  form  ot  simple 
poultices,  sinapisms,  and  counter-irritant  or 
anodyne  liniments,  constitute  the  most  ready 
means  of  relieving  pain  in  many  cases.  Food 
of  a  suitable  kind  will  often  be  the  best  means 
of  relieving  pain ;  and  where  the  condition  of 
the  stomach  prevents  its  being  swallowed, 
it  is  frequently  desirable  to  inject  sustenance 
and  alcoholic  stimulants  by  enemata  into  the 
bowel.  Constipation  of  the  bowels,  when 
accompanied  by  pain,  should  never  (except 
perhaps  in  the  case  of  lead  colic)  be  treated 
by  purgatives :  belladonna,  accompanied  by 
minute  doses  of  opium,  is  the  best  treatment. 
The  drugs  which  have  the  greatest  influence 
as  anodynes  are,  doubtless,  opium,  cocaine 
hydrochlorate,  and  chloroform ;  but  bella- 
donna, Indian  hemp,  and  various  syntheti- 
cally prepared  carbon  compounds,  are  often 
used  with  advantage.  They  all  require  to  be 
employed  with  caution.  A  habit  of  increas- 
ing the  dose  of  opium  (even  when  it  is  em- 
ployed in  the  form  of  morphine  with  the 
hypodermio  syringe)  is  soon  acquired.  It  is 
undesirable  to  allow  patients  to  inject  them- 
selves. It  is  well,  in  all  cases,  to  begin  with 
a  small  dose,  say  gr.  ^  of  acetate  or  sulphate 
of  morphine — a  dose  which  is  stimtdant  and 
not  narcotic.  It  is  tho  narcotic  dose  which 
apparently  is  followed  by  a  sort  of  recoil, 
suggesting  the  need  for  a  repetition  of  the 
dose,  and  in  larger  quantity.  See  Neuralgia. 

T.  Buzzard. 
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PAINTER'S  COLIC.— Synon.  :  Colica 
Pictonum ;  Lead  Colic ;  Er.  Colique  des 
Peintres ;  Ger.  Malerkolik. — A  form  of  in- 
testinal colic,  due  to  the  presence  of  lead  in 
the  system ;  so  called  on  account  of  the  fre- 
quency of  its  occurrence  amongst  house- 
painters.  See  Colic,  Intestinal  ;  and  Lead, 
Poisoning  by. 

PALATE,  Diseases  of. — The  affections 
of  the  palate  are  mainly  surgical,  and  there- 
fore it  is  only  necessary  to  offer  some 
general  remarks  about  them  in  this  article, 
as  those  which  are  more  strictly  medical  are 
sufficiently  considered  in  other  articles  deal- 
ing with  diseases  involving  the  structures 
forming  the  mouth  and  throat,  while  paralysis 
of  this  part  is  dealt  with  separately.  See 
Palate,  Paralysis  of. 

The  palate  consists  of  two  parts — namely, 
the  hard  palate,  and  the  soft  palate  with  its 
arches.  This  structure  takes  an  important 
share  in  the  performance  of  deglutition,  as 
well  as  in  articulation.  It  is  liable  to  be 
affected  by  any  of  the  morbid  conditions  which 
are  met  with  in  the  throat,  and  assists  in  the 
production  of  the  symptoms  resulting  there- 
from. If  the  palate  is  inflamed  or  ulcerated, 
marked  soreness  or  pain  is  likely  to  be  felt 
when  anything  passes  over  its  surface  in  the 
act  of  swallowing.  As  a  rule  it  can  be  very 
readily  inspected,  and  its  condition  thus 
made  out.  The  points  that  demand  more 
special  notice  with  reference  to  the  palate 
are — that  it  is  not  uncommonly  the  seat  of 
more  or  less  extensive  congenital  deficiencies, 
as  in  the  different  forms  of  cleft  palate  ;  and 
that  it  may  be  destroyed  in  various  degrees 
during  the  progress  of  »ulceration,_  in  some 
instances  a  perforation  remaining,  in  others 
the  whole  soft  palate  being  removed,  or  even 
the  hard  palate  being  involved  in  the  de- 
struction. Consequently  the  two  functions 
above  referred  to  are  often  seriously  im- 
paired. During  the  act  of  deglutition,  sub- 
stances tend  to  pass  into  the  nasal  cavities 
through  the  posterior  nares,  especially 
liquids ;  while  speech  is  markedly  nasal  or 
guttural,  and  indistinct,  or  in  some  cases 
almost  unintelligible,  it  being  impossible  for 
the  patient  to  articulate  the  words  properly. 
In  some  cases  the  features  are  at  the  same 
time  more  or  less  distorted. 

Treatment. — This  must  as  a  rule  be 
directed  to  the  particular  disease  which 
affects  the  palate  in  common  with  other 
adjacent  structures.  Should  it  be  congeni- 
tally  deficient,  or  destroyed  by  disease,  sur- 
gical operations  are  often  of  the  greatest 
service  ;  or  plates  or  other  appliances  of 
different  kinds  may  have  to  be  worn. 

Frederick  T.  Roberts. 

PALATE,  Paralysis  of. —The  chief 
causes  of  paralysis  of  the  palate  are  diph- 
theria (see  Paralysis,  Diphtheritic) ;  de- 
generation of  the  nuclei   of  the  medulla 


oblongata  (see  Labio  -  glosso  -  laryngeal 
Paralysis)  ;  growths  in  the  basis  cranii ;  and 
pressure  on  the  nerves  of  the  medulla.  The 
first  two  causes  usually  lead  to  bilateral  para- 
lysis. Unilateral  paralysis  is  commonly  due 
to  one  of  the  last  two  causes.  Disease  of 
the  trunk  of  the  facial  nerve  is  commonly 
regarded  as  an  occasional  cause  of  paralysis 
of  the  palate,  but  this  is  certainly  an  error  ; 
the  chief  nerve-supply  to  the  palate  is  from 
the  spinal  accessory,  as  clinical  observation 
and  experiments  alike  have  proved. 

Symptoms.  —  In  bilateral  paralysis  the 
palate  hangs  flaccid,  and  irritation  of  the 
mucous  membrane  excites  no  reflex  move- 
ments. It  is  not  raised  in  breathing  or 
phonation :  a  convenient  test  is  to  make  the 
patient  utter  the  sound  '  ah  '  in  a  high  tone  ; 
the  central  palate  should  be  raised  by  the 
levator.  Deglutition  is  interfered  with,  the 
soft  palate  being  no  longer  raised  so  as 
to  shut  off  the  posterior  nares ;  and  liquids 
are  forced  up  into  the  nose  by  the  contrac- 
tion of  the  pharyngeal  muscles.  Speech  is 
also  affected:  the  resonance  of  the  nasal 
chambers  gives  to  it  the  '  twang  '  which  only 
the  n  and  ng  sounds  should  possess.  The  ex- 
plosive consonants  cannot  be  well  pronounced, 
because  the  open  passage  through  the  nose 
prevents  the  air  being  sufficiently  compressed 
to  give  the  sudden  sound  when  the  passage 
between  the  hps  is  open.  Hence  p  and  b 
become  /  and  v  respectively. 

Unilateral  paralysis  of  the  palate  causes 
little  interference  with  deglutition.  The 
chief  muscles  which  raise  the  palate  meet,  it 
will  be  remembered,  in  the  middle  line  of  the 
soft  palate,  and  for  this  reason  one  muscle  is 
able  to  effect  sufficient  elevation  of  the  whole 
palate  to  prevent  the  regurgitation  of  liquids. 
The  voice  may  have  a  slight  nasal  twang, 
but  the  articulation  of  the  labial  explosives 
is  not  interfered  with.  When  at  rest,  the 
paralysed  half  is  usually  a  little  lower  than 
the  other.  The  uvula  is  said  to  be  oblique, 
inclined  towards  the  opposite  side.  It  is, 
however,  sometimes  straight  in  the  middle 
line.  A  change  in  form  when  the  azygos 
contracts  may  be  expected,  but  is  not  always 
to  be  observed.  The  chief  indication  of  the 
paralysis  is  the  unequal  movement,  which  is 
best  recognised  during  the  utterance  of  the 
sound  '  ah.'  The  elevation  of  the  middle 
part  being  confined  to  one  side,  the  base  of 
the  uvula  is  drawn  a  little  towards  the  non- 
paralysed  side,  and  a  dimple  forms  above  the 
base  of  the  uvula  on  that  side  only.  By 
faradisation  a  difference  in  the  contractility 
of  the  muscles  may  be  recognised,  but  the 
special  apparatus  and  difficulties  of  applica- 
tion render  this  test  not  one  of  general 
usefulness.  Unilateral  paralysis  of  the 
palate  is  often  associated  with  that  of  the 
vocal  cord  on  the  same  side,  and  often  with 
paralysis  and  wasting  of  the  same  side  of 
the  tongue.   This  combination  is  met  with 
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•especially  when  there  is  pressure  on  the 
nerves  at  the  anterior  part  of  the  medulla. 
The  paralysis  of  the  tongue  is,  of  course,  due 
to  disease  of  the  roots  of  the  hypoglossal ; 
that  of  the  vocal  cord  and  palate  to  damage  to 
the  highest  roots  of  the  spinal  accessory  nerve. 

Diagnosis. — The  recognition  of  bilateral 
paralysis  of  the  palate  depends  on  its  im- 
mobility on  voluntary  effort  and  reflex  stimu- 
lation ;  that  of  unilateral  paralysis  on  the 
inequality  of  movement  in  the  ittterance  of 
certain  soimds.  Difficulty  in  diagnosis  is 
due  to  the  frequent  inequality  of  the  arches, 
and  obliquity  of  the  uvula.  The  latter  is  so 
common  under  normal  conditions,  that  no 
weight  can  be  attached  to  it  as  an  indication 
of  paralysis.  The  opinion  that  the  palate  is 
sometimes  paralysed  in  facial  paralysis  rests 
apparently  upon  the  uvula  being  foimd  to  be 
oblique,  and  observers  have  been  strangely 
puzzled  by  the  frequency  with  which  the 
uvula  deviates  to,  as  well  as  from,  the  para- 
lysed side,  and  have  formed  various  ingenious 
theories  to  account  for  the  relation ;  the 
deviation  is,  in  reality,  a  'natural  abnor- 
mality,' and  has  no  connexion  with  paralysis. 

Prognosis  and  Treatment. — The  pro- 
gnosis and  treatment  of  paralysis  of  the 
palate  are  those  of  its  causes.  Locally  the 
muscles  may  be  galvanised  by  a  long  elec- 
trode, insulated  except  at  its  extremity,  and 
furnished  with  a  contact  key,  so  that  the 
circuit  is  not  completed  until  the  instrument 
is  in  position.  The  difficulty  of  applying 
electricity  for  any  length  of  time  lessens, 
however,  its  practical  value  as  a  means  of 
treatment.  Food  that  is  semi-solid  is 
usually  swallowed  better  than  liquids. 

W.  R.  Gowers. 

PALERMO,  in  Sicily.— Moist,  warm, 
equable.  No  sudden  atmospheric  changes 
in  winter ;  the  mean  temperature  being  55° 
F.    See  Climate,  Treatment  of  Disease  by. 

PALLIATIVE  (pallium,  a  cover).— A 
term  used  in  connexion  with  the  treatment 
of  disease,  when  it  is  directed  merely  to  the 
relief  or  mitigation  of  symptoms.  Sec  Dis- 
ease, Treatment  of. 

PALLOR  (Lat.).— Syxon.  :  Fr.  Pdlcur; 
Gar.  Blajtse. 

Thin  term,  which  signifies  whiteness  or 
absence  of  colour,  is  generally  applied  in 
descriptive  medicine  and  pathology  in  con- 
nexion with  the  state  of  the  blood-supply  of 
any  part  or  organ.  Pallor  then  denotes  ex- 
treme deficiency  of  that  healthy  colour  of  the 
tissues  which  is  referable  to  the  presence  of 
the  red  corpuscles  in  the  capillaries ;  and  in- 
dicates ansemia,  whether  due  to  contraction 
oi  the  blood-vessels,  diminution  in  the  quan- 
tity of  blood  generally,  reduction  in  tho 
number  of  red-corpuscles,  or  relative  de- 
ficiency of  hiemoglobin  in  the  individual 
corpuscles.    Jn  clinical  medicine,  pallor  is 


most  frequently  associated  with  the  visible 
portions  of  the  surface,  especially  the  face, 
the  lips,  and  the  conjunctivae  ;  or  with  parts 
which  may  be  readily  seen  by  special 
methods  of  examination,  such  as  the  tongue, 
fauces,  larynx,  mucous  membrane  of  the  nose, 
and  fundus  of  the  eye.    See  Anaemia. 

J.  Mitchell  Bruce. 

PALPATION  (jpalpo,  I  handle  gently). 
A  method  of  physical  examination,  in  which 
the  hands  are  employed  to  appreciate  certain 
conditions  perceptible  by  the  sense  of  touch. 
See  Physical  Examination. 


or 


PALPITATION  (palpito,  I  beat 
throb). — See  Heart,  Palpitation  of. 

PALSY. — A  popular  synonym  for  motor 
paralysis.    See  Paralysis. 

PALSY,  SHAKING.— A  synonym  for 
paralysis  agitans.    See  Paralysis  Agitans. 

PALUDAL  1  ,  ,  M 
PALUSTRAL/  (2alus>  a  marsh).— Of 

or  belonging  to  a  marsh.  A  term  generally 
used  in  connexion  with  malarial  or  marsh 
fevers,  on  account  of  their  frequent  aetio- 
logies! association  with  marshes.  See 
Malaria. 

PANCREAS,  Diseases  of.  —  Synon.  : 
Fr.  Maladies  du  Pancreas  ;  Ger.  Krarik- 
heiten  der  Bauchspeicheldruse. 

The  pancreas  is  an  organ  of  great  import- 
ance in  the  animal  economy,  as  it  forms  a 
secretion  of  essential  value  in  the  process  of 
digestion,  and  probably  has  other  functions. 
Nevertheless,  owing  to  the  comparative  rarity 
of  its  diseases,  their  frequent  association  with 
other  lesions  when  they  do  exist,  the  position 
and  relations  of  the  organ  in  the  abdomen, 
and  other  causes,  it  must  be  acknowledged 
that  there  is  no  organ  in  the  body  which  it  is 
more  difficult  to  recognise  during  life  as  the 
seat  of  disease,  at  least  with  anything  like 
certainty.  At  the  same  time,  it  may  be  re- 
marked that,  if  more  attention  were  paid  to 
the  pancreas  by  the  general  body  of  medical 
practitioners,  our  knowledge  concerning  its 
morbid  states  would  probably  be  increased, 
and  we  shoidd  have  more  definite  and  pre- 
cise data  upon  which  to  form  a  diagnosis. 
Many  seem  to  forget  entirely  that  there  is 
such  an  organ,  and  even  when  symptoms  or 
signs  point  to  it  with  sufficient  clearness,  at 
any  rate  as  being  the  possible  seat  of  mis- 
chief, they  ignore  it  altogether,  and  it  never 
, seems  to  enter  into  their  calculation.  On 
the  othor  hand,  too  much  importance  must 
not  be  attached  to  the  pancreas,  and  it  i8 
especially  necessary  to  guard  against  being 
led  away  by  vague  theories  which  attribute 
the  origin  of  certain  special  diseases  to  func- 
tional disorders  of  this  organ.  During  recent 
years  more  attention  has  been  given  to  the 
morbid  anatomy  and  histology  of  tho  pancreas, 
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as  well  as  to  its  symptomatology,  while 
it  has  been  submitted  to  some  remarkable 
investigations  by  experimental  physiologists 
and  pathologists.  He,nce  our  knowledge  con- 
cerning this  organ  has  made  decided  progress, 
and  we  may  confidently  anticipate  even  more 
definite  results  in  the  future. 

Pathological  Belations  and  Symptoma- 
tology.— Before  considering  the  diseases  of 
the  pancreas  individually,  it  will  be  expedient 
to  discuss  generally  the  clinical  phenomena 
which  may  arise  when  this  organ  is  involved, 
and  this  will  give  the  opportunity  of  referring 
to  certain  important  pathological  relations 
which  it  presents.  The  most  striking  of  the 
symptoms  are  due,  not  only  to  the  implica- 
tion of  the  pancreas  itself,  but  also  to  its 
effects  upon  other  structures  with  which  it 
is  anatomically  so  closely  related;  to  their 
being  involved  in  the  morbid  condition ;  or 
to  the  intimate  relation  existing  between  its 
vessels  and  nerves,  and  those  of  other 
organs.  • 

1.  Subjective  Sensations. — Subjective 
sensations  cannot  be  said,  as  a  rule,  to  be  of 
much  value  in  the  diagnosis  of  pancreatic 
affections.  They  are  often  absent,  even  when 
there  is  grave  disease ;  and  when  present 
are  in  many  cases  of  a  very  indefinite  cha- 
racter. As  regards  their  site,  the  localisation 
of  morbid  sensations  deep  in  the  epigastrium, 
in  the  region  of  the  pancreas,  would  be 
suggestive  of  this  organ.    With  respect  to 
their  nature  and  causation,  it  may,  in  rare 
instances,  happen  that  pain  is  felt  in  the 
pancreas  itself;  or  there  may  be  merely  an 
ill-defined  sense  of  uneasiness  and  discom- 
fort, or  of  weight  and  oppression.  Deep 
pressure  may  then  bring  out  more  pain 
or  oppression,  or  these  feelings  may  only  be 
experienced  when  such  pressure  is  made. 
More  commonly,  however,  pancreatic  disease 
gives  rise  to  subj  ective  sensations  by  its  effects 
on  surrounding  structures.    It  may  probably 
cause  pain  and  a  more  superficial  tenderness 
than  usual,  by  irritating  the  overlying  peri- 
toneum.   When  the  organ  is  enlarged  and 
heavy,  it  may  produce  a  sensation  of  stretch- 
ing and  dragging,  amounting  occasionally  to 
actual  pain,  and  possibly  under  these  circum- 
stances different  postures  might  influence 
the  sensation,  which  may  be  chiefly  felt  in  the 
erect  position.    The  most  important  pain, 
however,  connected  with  pancreatic  disease, 
is  that  due  to  implication  of  the  solar  plexus 
and  its  ganglia,  of  which  the  writer  has  met 
with  striking  examples.    Sometimes  acute 
inflammation  occurs,  when  the  pain  is  of  a, 
severe,  and  may  be  of  a  violent,  character , 
or  more  commonly  the  nerves  are  merely 
irritated,  and  this  is  attended  with  paroxysms 
of  Bevere  pain  shooting  in  various  directions, 
which  may  amount  to  extreme  agony.  In 
either  case  there  is  a  feeling  of  great  oppres- 
sion, restlessness,  and  anxiety,  with  a  ten- 
dency to  faintness,  or  actual  syncope  or 


collapse  may  take  place.  The  suffering  may- 
be very  obvious  in  the  appearance  of  the 
patient.  In  one  case,  observed  by  the  writer, 
the  pain  was  greatly  relieved  by  pressure- 
It  might  be  supposed  that  a  paroxysmal 
pain  would  be  associated  with  the  passage 
of  pancreatic  calculi,  but  of  its  occurrence 
there  is  no  adequate  proof.  It  might  pos- 
sibly happen  that  a  continuous  dull  pain 
arises  from  erosion  of  the  spine,  as  the  result 
of  pancreatic  disease. 

2.  Disorders  of  Secretion. — Without, 
entering  into  any  discussion,  it  may  be 
affirmed  that  the  pancreatic  secretion  is  now 
generally  regarded  as  of  most  importance  in 
'  duodenal  digestion,'  and  that  it  acts  upon 
proteid  elements  and  albumoses,  as  well  as 
upon  starches  and  fats,  the  last-mentioned 
being  chiefly  emulsionised,  and  to  a  slight 
degree  saponified  (Allchin).  Hence  it  might 
be  anticipated  that  obvious  and  definite  con- 
sequences would  arise  from  any  disorder  of 
this  secretion,  whether  affecting  the  quan- 
tity which  is  formed  or  which  reaches  the 
intestine,  or  the  quality  and  composition  of 
the  fluid.  Such  consequences  have  been 
attributed  to  pancreatic  functional  disorder 
or  organic  disease,  and  these  may  now  be 
briefly  discussed. 

To  hyper-secretion  of  pancreatic  juice  has 
been  attributed  a  variety  of  pyrosis,  and  also- 
of  diarrhoea,  with  the  discharge  of  a  slimy 
and  viscid  fluid,  but  the  writer  has  never 
met  with  any  case  bearing  out  such  an  idea. 

A  deficiency  or  absence  of  pancreatic 
secretion  from  the  intestinal  canal,  or  an 
abnormal  quality  of  this  secretion,  may  be 
attended  with  phenomena  of  a  more  reli- 
able character,  although  here  again  caution 
is  needed.  It  is  not  unlikely  that  these 
disorders  may  assist  in  originating  symp- 
toms indicating  deranged  intestinal  diges- 
tion, especially  flatulence,  and  also  diar- 
rhoea or  constipation ;  but  for  a  discussion 
of  this  subject  the  reader  is  referred  to  the 
interesting  Bradshaw  Lecture  for  1891  on 
'  Duodenal  Indigestion,'  by  Dr.  Allchm, 
More  important  and  definite  phenomena 
have,  however,  been  referred  to  this  cause, 
and  these  demand  fuller  consideration.  One 
of  the  most  striking  is  the  presence  of  a 
quantity  of  free  fat  or  oily  matter  in  the 
stools,  or  of  certain  fatty  compounds.  This 
symptom  has  been  regarded  under  certain 
circumstances  as  pathognomonic  of  pan- 
creatic disease.  It  has  been  found  m  a  con- 
siderable number  of  cases,  and  experimental 
investigations  lend  support  to  the  nnport- 
ance  of  the  phenomenon.  On  the  other 
hand,  it  has  been  chiefly,  though  not  exclu- 
sively, noticed  where  the  entrance  of  bile 
into  the  intestine  was  at  the  same  time  inter- 
fered with,  and  sometimes  when  this  condi- 
tion alone  was  present,  the  pancreas  bemg 
healthy ;  while  it  certainly  is  not  always 
observed  even  in  grave  organic  disease  ot  tne 
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pancreas,  as  the  writer  can  testify.  The 
amount  of  the  fat  has  varied  much  in  dif- 
ferent cases,  as  also  have  its  characters. 
It  has  come  away  like  oil,  with  scarcely  any 
faecal  matter;   or,  after  standing,  oil  has 
floated  on  the  surface  of  liqiud  faeces,  or  of 
water.    In  other  instances  the  stools  have 
been  greasy,  or  lumps  of  fat  have  been  dis- 
charged, white  or  pale  yellow  and  tallow-like, 
and  the  evacuations  have  even  consisted 
almost  entirely  of  these  lumps.     In  other 
cases,  again,  it  has  been  more  or  less  crystal- 
line, consisting  of  compounds  of  fatty  acids 
with  sodium,  calcium,  or  magnesium ;  or  an 
oily  fluid  was  discharged,  which  condensed  on 
cooling,  either  around  the  containing  vessel, 
or  on  the  surface  of  the  faeces.    It  has  been 
observed  occasionally  that  the  fat  was  far 
greater  in  quantity  than  had  been  taken  as 
food;  this  has  been  accounted  for  by  the 
absorption  of  fat  from  the  general  system,  in 
connexion  with  wasting,  and  its  escape  into 
the  intestinal  canal.    Another  condition  of 
the  stools  attributed  to  want  of  pancreatic 
secretion  is  the  presence  of  an  abundance  of 
undigested  muscular  tissue  in  them  ;  but  it  is 
obvious  that  this  can  in  no  respect  be  re- 
garded as  a  reliable  sign.   Possibly  an  exces- 
sive discharge  of  peptones  in  the  stools  may 
be  due  to  this  cause. 

The  significance  of  colourless  or  clay- 
coloured  stools  in  relation  to  pancreatic 
disease  is  an  important  question  which  has 
been  especially  brought  forward  by  Dr.  T.  J. 
Walker  of  Peterborough  (Med.-Chir.  Trans. 
vol.  lxxii.  p.  257).  In  two  cases  under  his 
observation,  copious  loose  stools  were  per- 
sistently passed,  colourless,  and  of  a  peculiar 
putrid  odour.  There  was  no  jaundice,  and 
post-mortem  examination  revealed  that  the 
pancreatic  duct  was  obstructed,  while  the  bile- 
duct  wa3  quite  pervious.  Arguing  from  these 
cases,  as  well  as  from  other  data,  Dr.  Walker 

arrives  at  the  following  conclusions  :  

First :  That  the  formation  of  the  colouring 
matter  of  the  faeces  (hydrobilirubin  ?)  depends 
on  the  mutual  reaction  of  the  bile  and  pan- 
creatic fluid,  under  the  influences  met  with 
in  the  intestinal  tract. 

Secondly :  That  in  disease  a  deficiency  of 
pancreatic  juice  will,  equally  with  a  deficiency 
of  bile,  cause  the  pathological  condition  of 
colourless  or  clay-coloured  stools— that  is, 
stools  destitute  of  hydrobilirubin. 

Thirdly :  Since  that  portion  only  of  the 
coloured  constituents  of  the  bile  which  has 
beeri  converted  into  hydrobilirubin  is  excreted 
mi  the  fasces,  while  the  bilirubin, bilifuscin, and 
MMverdin  not  so  converted  are  absorbed,  it 
follows  that  if  hydrobilirubin  cannot  be  pro- 
d"ced  without  the  aid  of  the  pancreas,  that 
ort?an  rnnst  have  an  important  rdle  in  ref- 
lating what  proportion  of  the  bile  secreted 
oy  the  hver  shall  be  absorbed  in  the  intes- 
tine, and  what  shall  be  thrown  off  in  the 
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If  these  conclusions  are  correct,  they  have 
an  important  practical  bearing  in  different 
directions.  In  the  present  connexion,  how- 
ever, they  need  only  be  noticed  in  relation  to 
the  diagnosis  of  pancreatic  disease.  Dr. 
Walker  maintains  that  the  passage  of  colour- 
less stools  as  a  permanent  symptom,  while 
every  other  indication  of  disordered  hver  is 
wanting,  is  evidence  of  such  disease,  and  is  a 
valuable  aid  in  diagnosis. 

It  will  not  be  out  of  place  to  refer  here  to 
the  proved  value  of  the  pancreas  itself,  or  of 
preparations  made  from  it  and  containing 
the  active  principles  of  its  secretion,  in  aid- 
ing digestion  in  many  cases,  or  in  digesting 
certain  foods  before  administering  them, 
especially  according  to  the  plan  so  admir- 
ably worked  out  by  Sir  William  Eoberts  (see 
Peptonized  Food).  This  may  possibly  help 
in  the  diagnosis  of  pancreatic  disease,  for  it 
has  been  suggested  that  if,  with  the  daily  ad- 
ministration of  calf  s  pancreas,  the  conditions 
of  the  stools  above  described  disappear, 
additional  evidence  is  afforded  of  the  exist- 
ence of  such  disease. 

3.  Symptoms  from  Physical  Effects. 
The  intimate  relations  of  the  pancreas  to 
important  structures  in  its  vicinity  give  rise 
to   some   of  the  most   striking  objective 
symptoms  associated  with  its  diseases.  Of 
these,  one  of  the  chief  is  permanent  jaundice, 
which  often  becomes  extreme,  due  to  closure 
of  the  bile-duct.    In  the  writer's  opinion 
this  symptom  becomes  under  certain  circum- 
stances a  most  important  evidence  of  pan- 
creatic disease.    The  pylorus  or  duodenum 
is  also  very  liable  to  be  obstructed,  thus 
leading  to  chronic  vomiting,  often  obstinate, 
with  signs  of  dilatation  of  the  stomach ;  by 
pressure  on  the  body  of  this  organ  pan- 
creatic disease  has  been  known  gravely  to 
disturb  its  functions,  and  even  to  obstruct 
its  cavity;  or  it  has  ulcerated  through  its 
walls,  and  given  rise  to  gastric  perforation 
and  haematemesis.    The  vessels  in  relation 
to  the  pancreas  are  also  important,  as  being 
liable  to  be  obstructed,  and  thus  to  give  rise 
to  Bymptoms.    The  veins  are  especially  to 
be  remembered,  namely,  the  portal,  superior 
and  inferior  mesenteric,  and  splenic,  which 
may  be  pressed  upon  or  closed  by  throm- 
bosis.  Hence  may  arise  ascites,  intestinal 
haemorrhage,   enlarged   spleen,   and  other 
phenomena,  although  in  the  writer's  experi- 
ence they  have  been  absent.    The  vena  cava 
inferior  or  the  aorta  may  also  be  more  or  less 
compressed,  and  in  the  latter  case  a  pulsa- 
tion or  even  a  murmur  may  be  transmitted 
through  the  pancreas,  simulating  an  aneur- 
ysm ;  indeed,  this  lesion  has  been  actually 
caused  by  the  compression  of  the  aorta  by 
an  enlarged  pancreas ;  while,  on  the  other 
hand,  aneurysm  may  cause  pancreatic  cir- 
rhosis by  pressure.  By  the  extension  of  pan- 
creatic diseaso,  other  structures  at  a  moro  or 
less  remote  distance  may  be  interfered  with  ; 
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thus,  the  ascending  colon  has  been  obstructed, 
and  also  the  ureter,  leading  to  hydrone- 
phrosis. 

4.  General  Symptoms. — It  is  an  in- 
disputable fact  that  pancreatic  disease  is  not 
uncommonly  attended  with  marked  general 
symptoms,  in  the  direction  of  wasting,  which 
may  reach  ■  extreme  emaciation,  with  pro- 
portionate debility,  and  anaemia.    In  experi- 
mental investigations  upon  animals,  complete 
removal  or  destruction  of  the  pancreas  has 
been  followed  by  rapid  loss  of  flesh  and  great 
muscular  weakness,  in  spite  of  their  being 
well-fed.    What  the  actual  cause  of  these 
symptoms  may  be  is  a  matter  of  doubt  and 
discussion.    They  do  not  depend  merely  on 
the  want  of  pancreatic  juice,  provided  other 
secretions  are  in  sufficient  quantity,  for  both 
fats  and  proteids  can  be  digested  and  ab- 
sorbed without  its  aid,  while  deficiency  of 
diastatic  ferment  can  be  made  up  for  by  free 
administration  of  saccharine  foods,  which, 
however,  do  not  prevent  the  wasting.  Dr. 
Vaughan  Harley,  in  a  paper  on  '  The  Patho- 
genesis of  Pancreatic  Diabetes  '  (Brit.  Med. 
Joivrn.,  Aug.  27,  1892),  attributes  the  symp- 
toms to  'non-assimilation,  consequent  upon 
a  form  of  auto-intoxication  arising  from  the 
substances  normally  secreted  by  the  pan- 
creas being  retained  in  the  organism,  and 
there   forming   leucomaines,  whose  toxic 
effects  lead  to  tissue-waste  and  muscular 
weakness.'    From  a  clinical  point  of  view,  it 
must  not  be  forgotten  that  in  cases  of  pan- 
creatic disease  attended  with  general  symp- 
toms there  are  usually  other  causes  which 
assist  in  then-  production,  such  as  absence  of 
bile  from  the  intestine  as  well  as  of  pan- 
creatic juice,  the  nature  of  the  disease  itself, 
interference  with  the  passage  of  food  through 
the  pylorus  or  along  the  duodenum,  the 
implication  of  other  structures  besides  the 
pancreas,  or  the  presence  of  severe  pain, 
causing  much   constitutional  disturbance. 
Patients   suffering  from  grave  pancreatic 
disease  are   often    very  low-spirited  and 
despondent. 

5.  Changes  in  the  Urine.— In  excep- 
tional cases  of  pancreatic  disease  it  is 
affirmed  that  fat  has  appeared  in  the  urine 
as  well  as  in  the  stools,  either  in  the  form 
of  oil-globules,  or  of  a  greasy  substance,  be- 
coming like  butter  on  cooling.  This  was 
supposed  to  be  due  to  the  absorption  of  fat 
in  the  process  of  wasting.  Far  more  im- 
portant is  the  fact  that  various  morbid  con- 
ditions of  the  pancreas  have  been  found 
associated  with  glycosuria  or  actual  diabetes. 
These  conditions  include  acute  abscess, 
hsemorrhagie  pancreatitis,  chronic  cirrhotic 
changes,  atrophy,  fatty  degeneration  ob- 
struction of  the  pancreatic  duct  by  calculi, 
cancer,  and  cystic  disease.  The  results  ol 
experimental  investigations  on  the  relations 
between  pancreatic  disturbance  and  glyco- 
suria are  also  highly  important.    The  ex- 


periments of  Von  Mering  and  Minkowski,  as 
well  as  those  of  Vaughan  Harley  and  others, 
have  revealed  the  following  facts :  Complete 
removal  or  destruction  of  the  pancreas  in 
dogs,  cats,  rabbits,  and  pigs,  is  followed  by 
diabetes  of  a  severe  form.    As  soon  as  the 
animals  recover  from  the  immediate  effects  of 
the  operation,  they  suffer  from  polyphagia, 
polydipsia,  polyuria,  and  glycosuria,  as  well 
as  an  increased  secretion  of  nitrogen  in  the 
urine.    As  already  stated,  they  rapidly  lose 
flesh,  and  suffer  from  great  muscular  feeble- 
ness.   They  often  pass  into  a  state  of  col- 
lapse or  coma  shortly  before  death.  The 
urine  at  this  time  frequently  contains  acetone, 
diacetic  acid,  and  /3-oxybutyric  acid.  In 
some  cases  there   are  remissions  in  the 
severity  of  the  glycosuria,  and  when  the 
emaciation  is  very  advanced,  or  complica- 
tions (such  as  peritonitis)  arise,  the  sugar 
may  be  entirely  absent.    In  other  cases  it 
entirely  disappears  shortly  before  death. 
Partial  extirpation  of  the  pancreas  is  not 
followed  by  glycosuria,  even  when  less  than 
one-eighth  of  the  entire  gland  is  left.  Nor 
does  it  occur  after  ligature  of  the  pancreatic 
duct,  or  injection  of  this  duct  with  irritants, 
at  least  until  atrophy  or  cirrhosis  of  the 
gland  occurs.    These  operations  are  followed 
by  azoturia,  polyuria,  and  wasting.  Diabetes 
occurs  after  complete  ligature  of  the  blood 
and  lymph  vessels  connected  with  the  pan- 
creas. These  conclusions  have  been  gathered 
mainly  from  the    paper   by  Dr.  Harley, 
already  alluded  to. 

Notwithstanding  the  facts  just  stated,  the 
connexion  between  pancreatic  disease  and 
diabetes  mellitus  or  glycosuria  is  by  no 
means  universally  acknowledged,  and  dii- 
ferent  views  are  held  to  explain  the  pheno- 
mena observed.    The  subject  was  discussed 
at  the  Royal  Medico-Chirurgical  Society  in 
January  1892,  on  the  occasion  of  a  paper 
read  by  the  late  Dr.  Tylden,  who  maintained 
that  the  glycosuria  was  the  result  of  some 
lesion  incidental  to  the  operation  for  re- 
moval of  the  pancreas;  and  that  there  was 
no  relation  between  diabetes  mellitus  and  a 
cirrhotic  pancreas.    Implication  of  the  solar 
and  cceliac  plexuses  and  semilunar  ganglia 
is  believed  by  some  to  account  for  the  phe- 
nomena, and  other  hypotheses  have  been 
advanced.    As  to  the  immediate  cause  ot 
Elvcosuria  in  relation  to  the  pancreas,  those 
who  recognise  this  relation  also  entertain 
different  views.    Heyden  suggests  that  there 
is  an  increased  formation  of  sugar,  due  to 
an  increased  wasting  of  the  tissue  proteids. 
Lepine  and  Barral  consider  that  pancreatio 
diabetes  is  due  to  a  want  of  a  glycolytic 
ferment,  which,  in  the  normal  state,  is 
continually  being  formed  by  the  pancreas, 
and  poured  along  with  the  lymph-stream 
into  the  general  circulation,  there  to  destroy 
the  sugar.    This  is  the  view  favoured  by 
Dr.  Harley. 
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6.  Physical  Signs. — It  is  only  in  very 
rare  instances  that  physical  examination 
can  detect  the  pancreas  in  health,  and  most 
of  its  diseases  do  not  alter  the  organ  in  such 
a  manner  as  to  render  such  examination  of 
any  value  in  diagnosis.    Moreover,  even 
more  or  less  marked  physical  changes  are 
often  difficult  of  detection,  owing  to  the  j 
situation  of  the  pancreas,  and  to  distension 
of  the  stomach,  or  pushing  forward  of  the  | 
liver.    It  may  be  affirmed  that  palpation  or  j 
manipulation  is  really  the  only  reliable  and 
practicable  mode  of  examination  in  the  in- 
vestigation of  pancreatic  diseases,  and  it 
must  be  carried  out  when  the  stomach  and 
transverse  colon  are  empty,  and  the  abdomi- 
nal muscles  thoroughly  relaxed.    In  some 
cases  help  may  be  derived  from  placing 
the  patient  on  his  elbows  and  knees;  and 
pressure  should  not  merely  be  made  deeply 
from  before  backwards,  but  with  both  hands 
laterally  from  the  hypochondriac  regions. 
It  may  be  possible  to  detect  a  general  en- 
largement of  the  pancreas,  as  a  slightly 
movable  swelling,  lying  across  the  abdomen 
in  its  usual  position;  but  the  important 
condition  to  be  specially  looked  for  is  a 
tumour  of  the  head  of  the  organ,  which  is 
deeply  situated,  always  of  small  dimensions, 
rounded,  smooth  or  nodular,  usually  very 
firm  or  hard,  and  firmly  fixed,  as  if  it  were 
rooted  ia  the  depths  of  the  abdominal  cavity. 
Even  if  such  a  condition  were  found,  how- 
ever, it  would  be  difficult  to  associate  it  dis- 
tinctly with  the  pancreas  alone,  but  for  all 
practical  purposes  it  would  be  sufficient  for 
diagnosis.    A  pancreatic  cyst  may  occasion- 
ally be  detected  by  physical  examination. 
The  possibility  of  an  enlarged  pancreas  being 
the  means  of  communicating  a  pulsation  or 
murmur  from  the  abdominal  aorta  has  been 
previously  alluded  to. 

Special  Diseases.— Before  proceeding  to 
the  study  of  the  individual  diseases  of  the 
pancreas,  the  reader  must  make  himself  ac- 
quainted with  the  foregoing  general  discus- 
sion, and  apply  the  information  there  given, 
as  it  is  impossible  to  attach  a  definite  and 
precise  clinical  description  to  each  disease. 
It  is  highly  probable  that  there  are  func  1 
itonal  disorders  of  this  organ,  but  they  can- 
not be  made  out  by  any  positive  data.  The 
organic  lesions  usually  recognised  may  be 
considered  according  to  the  following  plan  :— 

1.  Acute  Inflammation.— Acute  Pan- 
creatitis.—This  disease  has  come  more  1 
under  notice  during  the  last  few  years,  and 
several  cases  have  been  recorded,  a  number 
oi  which  were  brought  together  in  1S89  by  ' 
y-  "te.  m  the  New  York  Medical  Iiccord. 
u  occurs  under  different  forms,  which  may 
resPectively  simple,  hemorrhagic,  ' 

'/  P'tratwe,  and  gangrenous. 

attri^?L?OY-~Acntf'  Pancreatitis  has  been 
EdSS  ,t0,  "V"*  over  the  epigastrium,  1 
to  abuse  of  alcohol,  and  other  causes.    In  a  1 


pamphlet  recently  published,  Mr.  E.  F. 
Garden  has  advanced  the  view  that  so-called 
'  influenza  '  is  really  '  epidemic  pancreatitis.' 
As  regards  the  haemorrhagic  form,  most  of 
the  cases  have  occurred  in  persons  over  thirty 
years  of  age ;  and  many  of  the  patients  had 
suffered  from  previous  attacks  of  indigestion, 
occasionally  with  severe  pain  and  vomiting. 
As  a  secondary  affection,  acute  pancreatitis 
has  been  met  with  in  typhoid  fever,  suppu- 
ration having  exceptionally  taken  place  in 
the  later  stages  of  this  disease ;  acute  tuber- 
culosis ;  pyemia  and  septicaemia ;  and  other 
febrile  conditions.  Suppurative  inflamma- 
tion occurs  mostly  in  adults  under  forty 
years  of  age. 

Anatomical  Characters. — In  the  simpler 
and  milder  forms  of  acute  pancreatitis,  the 
organ  becomes   injected   and  hyperaemic, 
swollen,  and  abnormally  firm;  and  after 
these  changes  it  may  probably  return  to  its 
normal  condition.    Parenchymatous  degene- 
ration may  be  observed  in  connexion  with 
febrile  diseases,  the  gland  becoming  filled  with 
granular  material,  of  an  albuminoid  nature. 
Hcemorrhagic  pancreatitis  may  be  asso- 
ciated with  previous  changes,  of  the  nature 
of  fibrosis,  degeneration  of  the  gland-cells, 
or  'fat-necrosis.'    In  this  variety  the  pan- 
creas is  enlarged,  and  the  interstitial  tissue 
is  infiltrated  with  blood,  sometimes  with 
clots.     In   some   cases  the  neighbouring 
structures  are  also  hosmorrhagic,  and  the 
whole  may  form  a  firm  mass  of  considerable 
size,  occupying  the  upper  and  posterior  por- 
tion of  the  abdominal  cavity.  The  root  of  the 
mesentery,  the  mesocolon,  and  the  omentum 
may  also  exhibit  haemorrhages.  These  struc- 
tures, as  well  as  the  abdominal  fat,  sometimes 
present  areas  of 1  fat-necrosis.'  Suppurative 
pancreatitis  is  characterised  either  by  diffuse 
suppuration,  with  the  formation  of  small 
abscesses ;  or  by  one  or  more  large  purulent 
collections,  the  pancreas  occasionally  being 
converted  into  an  irregular  cyst,  filled  with 
creamy  pus.    An  abscess  may  burst  into  the 
duodenum,  or  into  the  peritoneal  cavity. 
Gangrenous  pancreatitis  may  follow  or  be 
associated    with    the   haemorrhagic  form. 
The  organ  may  be  converted  into  a  dark, 
or  slate-coloured,  sloughy,  foetid  mass;  or 
it  lies  nearly  free  in  the  omental  cavity, 
attached  only  by  a  few  shreds  of  fibrous 
tissue;  or  it  has  actually  separated,  and 
been  discharged  through  the  bowel.  Acute 
peritonitis  is  often  present  in  the  more  severe 
forms  of  pancroatitis.    The  solar  plexus  is 
likely  to  be  involved,  and  the  semilunar 
ganglia  may  exhibit  definite  changes,  being 
swollen,  with  the  nerve-cells  indistinct,  and 
an   interstitial   infiltration  of  round  cells 
(Osier). 

Symptoms  and  Diagnosis. — It  will  be 
readily  understood  that  acute  pancreatitis 
may  be  unattended  with  any  definite  or 
characteristic  symptoms.    In  its  less  severe 
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forms,  deep-seated  epigastric  pain  and  ten- 
derness, with  gastric  disturbance,  and  some 
degree  of  pyrexia,  might  lead  to  a  suspicion 
of  its  presence.  These  symptoms  may  after- 
wards subside,  or  go  on  to  more  pronounced 
phenomena.  The  clinical  description  given 
by  Mr.  Garden  of  the  supposed  epidemic 
pancreatitis  is  that  of  influenza. 

Acute  hemorrhagic  pancreatitis  sets  in 
with  a  more  or  less  sudden,  violent,  or  even 
agonising  pain,  usually  in  the  epigastrium, 
but  sometimes  more  general  over  the  ab- 
domen.   There  is  much  tenderness,  with 
muscular  tension,  preventing  examination. 
Nausea  and  vomiting  are  usually  prominent 
symptoms,  with  thirst,  constipation  as  a 
rule,  and  frequently  tympanites.   Fever  may 
or  may  not  be  present.    Other  phenomena 
which  have  been  noted  are  great  rest- 
lessness, prostration,  hurried  breathing,  weak 
and  rapid  pulse,  a  tendency  to  syncope,  and 
early  delirium  in  some  cases.   The  condition 
rapidly  becomes  more  and  more  grave,  signs 
of  collapse  supervene,  and  the  termination  is 
almost  always  fatal,  death  usually  occurring 
from  the  second  to  the  fourth  day.    A  case 
of  recovery  is  reported  by  Osier.    The  grave 
symptoms  in  this  form  of  pancreatitis  are 
attributed  to  the  implication  of  the  solar 
plexus  and  semilunar  ganglia. 

Suppurative  inflammation  of  the  pancreas 
has  a  very  indefinite  clinical  history,  and 
can  rarely  be  recognised.    It  may  start  with 
epigastric  pain,  tenderness— which  may  be 
sharply  limited  to  the  site  of  the  pancreas, 
vomiting,  and  sometimes  prostration.  There 
is  irregular  fever.    Objective  signs  of  abscess 
are  very  rare.    Death  may  occur  m  three 
or  four  weeks;  or  the  disease  sometimes 
becomes  chronic,  with  slight  or  occasional 
pyrexia.    In  gangrenous  pancreatitis  death 
generally  occurs  in  from  ten  to  twenty  days, 
preceded  by  collapse  ;  but  recovery  has  taken 
place  in  exceptional  instances,  after  discharge 
of  the  slough  by  the  bowel.   Glycosuria  may 
be  associated  with  acute  pancreatitis.  Dis- 
tinct signs   of  peritonitis  may  supervene 
during  its  course.  _ 

"With  regard  to  diagnosis,  obviously  this 
must  be  always  very  difficult  and  uncertain. 
The  chief  conditions  for  which  acute  pan- 
creatitis may  be  mistaken  are  acute  affec- 
tions associated  with  the  stomach,  liver,  and 
-all-ducts;  and,  in  the  graver  forms,  intes- 
tinal  obstruction,  or  certam  varieties  ol  per- 
foration, especially  that  due  to  gastric  ulcer 
or  gall-stones,  followed  by  peritonitis 

Treatment. — 33 ut  little  can  be  definitely 
said  on  this  matter.  The  mos  obvious _  in- 
dications are  to  keep  the  patient  at  rest  o 
give  only  small  quantities  of  liquid  food  to 
relieve  the  pain  and  gastric  syrnptoms  by 
means  of  ice,  effervescents,  with  hydro- 
cyanic acid,  opium,  or  morphine,  and  similar 
remedies;  to  open  the  bowels;  and  to  give 
Etimulants  for  the  support  of  the  patient, 


when  these  are  called  for.  Ice,  or,  on  the 
other  hand,  fomentations  or  poultices,  might 
be  applied  with  advantage  over  the  epigas- 
trium in  different  cases;  and  it  has  been 
recommended  to  put  on  a  few  leeches. 
Peritonitis  must  be  treated  on  the  usual  prin- 
ciples, if  it  should  be  set  up. 

2.  Chronic  Diseases.— It  will  be  most 
convenient  to  indicate,  in  the  first  place,  the 
nature  and  origin  of  the  several  chronic  dis- 
eases of  the  pancreas ;  and  then  to  discuss  as 
a  whole  their  clinical  characters  and  rela- 
tions, and  their  treatment. 

(a)  Changes  affecting  circulation. — Under 
this  head  it  will  only  be  necessary  to  mention 
that,  in  cases  of  general  ansemia,  the  pan- 
creas suffers  along  with  other  organs ;  that 
in  all  conditions  which  impede  the  portal 
circulation,  whether  in  connexion  with  the 
portal  trunk,  the  liver,  or  the  heart  or  lungs, 
this  organ  becomes  the  seat  of  mechanical 
venous  congestion  and  its  consequences;  and 
•  amongst  the  latter  hsmorrhage  is  to  be 
noted,  which  occurs  in  separate  points,  the 
blood  subsequently  undergoing  the  usual 
changes,  and  its  sites  being  indicated  by 
altered  pigment,  or  by  spaces  containing 
coloured  serum  and  having  pigmented  walls. 

(6)  Changes  in  growth.— Many  cases  of 
either  general  or  partial  hypertrophy  pi  the 
pancreas  have  been  described  ;  but  it  is  very 
doubtful  whether  there  is  a  true  hypertrophy 
of  the  glandular  elements,  the  increase  m 
size  and  weight  of  the  organ  in  these  cases 
being  probably  due  to  an  increase  m  the 
interstitial  tissue.    Atrop>hy  is  an  undoubted 
morbid  condition  to  which  the  pancreas  is 
liable.    It  has  been  observed  as  the  result 
of  old  age  ;  in  cases  of  general  wasting  from 
various  causes ;  in  connexion  with  diabetes, 
where  it  may  become  extreme  ;  or  from 
certain  local  causes,  namely,  pressure  upon 
the  eland-tissue  by  morbid  conditions  in  its 
vicinity,  or  by  diseases  within  the  organ 
itself,  or  obstruction  of  its  duct.  The  degree 
of  wasting  varies ;  but  it  may  be  so  consider- 
able that  nothing  is  left  except  a  fibrous  cord 
indicating  the  former  site  of  the  pancreas. 
In  lesser  degrees  the  change  is  often  associ- 
ated with  more  or  less  fatty  degeneration 

(c)  Chronic  inflammation.  —  ^nromc 
pancreatitis.-Cirrhosis  of  the  pancreas- 
That  the  pancreas  is  subject  to  a  chronic  in- 
flammatory process  cannot  be  doubted,  but 
it  is  by  no  means  clear  what  should  be  in- 
cluded under  this  term.  The  condition  usu- 
allv  recognised,  and  which  is  most  common, 
is  that  in  which  the  organ  becomes  more  or 
less  cirrhotic  or  fibroid,  either  throughout  its 
whole  extent,  or  in  some  portions  of  its  sub- 
stance :  the  head  is  very  liable  to  be  thus 
affected.  The  changes  essentially  consist  in 
an  tc  ease  of  the  interstitial  connective 
tksue,  with  wasting  of  the  glandular  struc- 
ures  and  the  organ  becomes  proportions  > 
indurated,  dense,  firm,  and  tough,  and  may 
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be  granular  or  irregular.  Distinct  tracts  of 
connective  tissue  may  be  visible.  Various 
degrees  of  the  cirrhotic  pancreas  may  result 
from  prolonged  venous  congestion  ;  chronic 
alcoholism,  especially  indulgence  in  strong 
spirits ;  retention  of  the  pancreatic  secretion, 
with  dilatation  of  the  ducts ;  the  irritation 
of  morbid  growths,  especially  cancerous  or 
syphilitic;  or  neighbouring  disease,  which 
affects  the  pancreas  either  by  direct  exten- 
sion, or  by  causing  pressure  or  irritation. 
In  some  of  these  cases  a  chronic  parenchy- 
matous inflammation  seems  also  to  he  going 
on.  Dr.  Tylden  recognised  at  least  two 
forms  of  cirrhosis  in  the  pancreas,  as  the 
result  of  microscopical  examination — the  one 
coarse  and  interlobular,  often  seen  in  very 
wasted  pancreases,  the  other  fine  and  inter- 
cellular in  pancreases  not  necessarily  wasted. 
The  latter  form  he  found  chiefly  in  patients 
who  were  the  subjects  of  chronic  granular 
kidney,  and  he  suggested  that  the  pancreatic 
change  might  throw  light  upon  some  of  the 
symptoms  of  this  disease  in  some  cases,  such  * 
as  polyuria  and  wasting. 

Very  rarely  the  pancreas  becomes  the  seat 
of  chronic  suppurative  inflammation,  either 
by  extension  from  parts  around,  or  from  con- 
ditions in  the  organ  itself,  such  as  the  pre- 
sence of  calculi,  or  the  formation  of  cysts. 
As  a  rule,  however,  this  condition  is  the  rem- 
nant of  an  acute  purulent  formation.  The 
pus  either  infiltrates  or  collects  in  one  or 
more  abscesses,  and  the  latter  may  burst 
into  the  abdominal  cavity  or  other  parts,  or 
dry  up  and  become  calcareous.  Caseous 
masses  may  form  in  the  pancreas,  associated 
with  similar  products  elsewhere,  in  cases  of 
scrofulous  or  tubercular  disease. 

(d)  Degenerations— The  pancreas  is  liable 
to  the  usual  two  forms  of  fatty  change,  namely, 
a  fatty  hypertrophy  or  infiltration,  associ- 
ated with  obesity,  which,  though  affecting 
the  interstitial  tissue,  may  eventually  cause 
complete  wasting  of  the  glandular  structure 
by  pressure ;  and  fatty  degeneration,  which 
affects  the  gland-cells  themselves ;  or  the 
two  conditions  may  be  associated.  In  simple 
fatty  degeneration  the  organ  becomes  gradu- 
ally smaller,  softened,  and  flaccid;  pale  or 
whitish-yellow  or  brownish ;  but  its  acini  are 
distinct.  A  fatty  emulsion  may  form  in  the 
ducts.  The  products  of  degeneration  are 
absorbed  or  discharged,  and  coincidentyitrophy 
takes  place,  so  that  at  last  the  organ  may 
entirely  disappear.  This  degeneration  has 
been  noticed  as  the  result  of  alcoholism,  in 
wasting  diseases,  and  in  cases  of  diabetes. 
The  pancreas  may  become  almost  entirely 
converted  into  a  mass  of  fat,  after  obstruction 
ot  its  dnct  by  a  calculus.  In  the  condition 
termed  'fat-necrosis,*  previously  alluded  to 
"»  relation  with  acute  pancreatitis,  areas  of 
oeaa-white,  opaque,  necrotic  tissue  are  seen 
about  the  lobules  of  the  organ. 

Amyloid  disease  may  affect  the  pancreas, 


but  it  cannot  be  said  to  bo  of  any  practical 
consequence. 

(e)  Morbid  growths.— Cancer  is  one  of  the 
most  important  diseases  affecting  the  pan- 
creas.   The  growth  is  usually  of  the  schirroid 
type,  rarely  of  an  encephaloid,  a  melanotic, 
or  a  colloid  nature.    In  most  cases  it  is 
secondary,  the  organ  being  usually  involved 
by  extension  from  neighbouring  structures, 
or  now  and  then  a  distinct  growth  being 
formed ;  but  it  also  occurs  as  a  primary  affec- 
tion, although  very  rarely.    "When  primary, 
it  appears  usually  to  start  in  the  epithelium 
of  the  pancreatic  duct.    Pancreatic  cancer 
is  decidedly  more  frequent  in  males  than 
females ;  and  it  is  rare  under  forty  years  of 
age.    The  writer  has,  however,  known  it  to 
occur  in  a  young  man  twenty-three  years 
old.    Primary  cancer  has  been  attributed  to 
injury  over  the  epigastrium.    As  a  rule,  the 
head  is  first  implicated,  rarely  the  body  or 
tail ;  often  the  disease  remains  confined  to 
the  head,  but  in  other  instances  it  spreads, 
so  as  finally  to  involve  the  entire  organ,  or 
separate  deposits  form.    "When  the  morbid 
condition  is  confined  to  the  head,  it  presents 
a  more  or  less  rounded  tumour,  varying  in 
size,  but  never  attaining  large  dimensions; 
somewhat  irregular  or  nodular;  usually  very 
dense  and  hard  in  consistence  ;  and  whitish 
on  section.    If  the  entire  gland  be  affected, 
similar  appearances  are  evident  throughout 
its  whole  extent ;  but  if  not,  the  unaffected 
portion  may  be  the  seat  of  atrophy,  chronic 
inflammation,  or  dilatation  of  the  ducts,  with 
the  formation  of  calculi.     Distinct  small 
tumours  are  found  in  some  instances.  Usu- 
ally the  growth  exhibits  under  the  micro- 
scope a  large  amount  of  fibrous  stroma.  Often 
the  structure  is  that  of  a  cylindroma  or  duct- 
cancer,  but  sometimes  it  is  of  the  ordinary 
glandiform  type  (Fagge  and  Pye-Smith). 

Pancreatic  cancer  always  affects,  in  some 
way  or  other,  neighbouring  structures.  It 
may  simply  press  upon  them;  or  it  causes 
irritation,  and  thus  sets  up  chronic  inflam- 
mation, becoming  adherent  to  various  parts  ; 
or  the  cancer  may  spread ;  or  destruction 
and  ulceration  take  place,  involving  the 
duodenum,  stomach,  vessels,  peritoneum, 
diaphragm,  vertebra,  or  other  structures  ; 
but  not  uncommonly  tho  parts  are  found  so 
matted  together  at  the  post-mortem  exami- 
nation, that  it  is  impossible  to  separate  them, 
or  to  say  where  the  disease  began.  Obstruc- 
tion of  the  bile-duct,  which  is  a  frequent 
event  hi  pancreatic  cancer,  seems  to  be  due, 
not  so  much  to  pressuro  as  to  contraction  at 
the  orifice  or  along  the  course  of  the  duct, 
the  result  of  chronic  inflammation. 

As  rare  morbid  growths  found  in  the  pan- 
creas, it  will  suffice  to  mention  lymphoma  or 
lymphosarcoma;  tubercle, though  it  has  been 
allirmed  by  some  that  this  is  never  found  in 
the  organ ;  and  syphilitic  formations,  which 
may  be  of  tho  nature  of  gummata,  or  of  a 


294 


PANCEEAS,  DISEASES  OF 


cicatricial  tissue,  involving  the  gland  gene- 
rally or  locally. 

(/)  Obstruction  and  dilatation  of  the 
duct. — Pancreatic   cysts. — The  main  duct 
of  the  pancreas — canal  of  Wirsung — may  be 
obstructed  at  or  near  its  orifice  ;  or  some  of 
its  divisions  may  be  thus  affected.  The 
former  depends  either  upon  conditions  out- 
side the  gland,  causing  pressure,  or  closing 
the  opening,  such  as  tumours  in  the  vicinity, 
enlarged  glands,  a  large  gall-stone  in  the 
bile-duct,  or  thickening  and  adhesion  due  to 
inflammation  ;  or  upon  conditions  in  the 
gland  or  duct  itself,  namely,  malformations 
causing  a  bending  of  the  duct,  calculi,  new- 
growths,  cicatricial  contraction,  or  possibly 
catarrh  of  the  duct.    One  or  other  of  these 
conditions  also  accounts  for  any  localised 
obstruction.    The  obstruction  will  lead  to 
retention  of  the  secretion,  with  dilatation  of 
the  main  duct  and  all  its  branches,  either 
uniform  or  unequal,  or  of  limited  portions  of 
these,  according  to  the  seat  of  the  impedi- 
ment; and  ultimately  one  or  several  cysts 
usually  become  developed.  In  the  early  stage 
the  contents  resemble  more  or  less  the  or- 
dinary pancreatic  secretion,  but  subsequently 
they  become  either  serous,  purulent,  hemor- 
rhagic, caseous,  or  cretaceous.    The  walls  of 
the  cysts  become  thickened  and  indurated, 
and,  by  encroaching  upon  the  substance  of 
the  pancreas,  at  the  same  time  setting  up  a 
chronic  interstitial  inflammation,  they  may 
ultimately  cause  complete  destruction  of  the 
organ.    Sometimes  it  becomes  converted 
into  a  mass  of  fat,  as  the  result  of  the  lodg- 
ment of  a  calculus  in  the  main  duct. 

Pancreatic  cysts  demand  more  particular 
notice,  as  during  the  last  few  years  several 
cases  have  been  reported,  in  which  a  cyst  of 
this  nature  has  attained  a  large  size,  and  has 
been  diagnosed  and  treated  with  success.  At- 
tention was  drawn  to  the  subject  by  Professor 
Senn  in  1886-87,  and  an  interesting  paper 
was  read  by  Dr.  Newton  Pitt  and  Mr.  Jacob- 
son  before  the  Eoyal  Medical  and  Chirurgical 
Society  in  1891,  in  connexion  with  a  case 
under  their  observation  (Med.-Chir.  Trans., 
vol.  Ixxiv.)  As  to  the  origin  and  causation 
of  these  large  pancreatic  cysts,  there  is  often 
a  definite  history  of  local  injury,  such  as 
a  kick,  which  is  supposed  to  produce  some 
laceration  and  extravasation  of  blood.  With 
the  latter  is  mixed  the  constantly  increasing 
fluid  from  a  torn  duct.  This  probably  be- 
comes irritating,  and  thus  excites  the  for- 
mation of  a  capsule  about  it  (Cathcart). 
Another  theory  is  that  the  cysts  originate  m 
some  digestive  or  corrosive  action  of  the 
pancreatic  juice  upon  the  tissue  of  a  pre- 
viously diseased  pancreas.  A  cystic  pouch  is 
thus  formed,  into  which  haemorrhage  easily 
takes  place,  either  from  a  vessel  m  the  wall 
of  the  cyst,  or  from  one  lying  in  an  mtra- 
cystic  partition  which  has  given  way  (Gussen- 
b'auer  and  Salzer).    They  have  again  been 


attributed  to  extension  of  inflammation  along 
the  pancreatic  duct  to  the  gland,  leading  to 
contraction  of  the  duct-wall  and  accumulation 
of  secretion. 

A  pancreatic  cyst  may  attain  considerable 
dimensions,  and  its  walls  may  become  more 
or  less  thick  and  firm.  The  fluid  it  con- 
tains is  of  sp.  gr.  1010  to  1020 ;  usually  tur- 
bid, and  greenish  or  brownish  in  colour,  but 
occasionally  clear  and  limpid,  or  opalescent 
and  white ;  and  alkaline.  It  contains  from 
1'5  to  3  per  cent,  of  albumen,  usually,  if  not 
always,  mucin  and  a  sugar-ferment,  and  in 
some  cases  tyrosin,  blood-pigment,  and  a 
trace  of  urea.  It  is  free  from  succinic  acid, 
which  may  be  present  in  hydatid  fluid.  It 
may  emulsify  fats ;  and  often  contains  but  a 
small  amount  of  cell-products.  Haemorrhage 
is  very  likely  to  take  place  into  a  pancreatic 
cyst ;  and  Senn  has  suggested  that  such  a 
cyst  may  be  due  to  parenchymatous  haemor- 
rhage, followed  by  haemorrhage  from  the 
cyst-wall ;  or  to  dilatation  of  one  of  the  ves- 
sels of  the  pancreas.  In  rare  instances 
a  pancreatic  cyst  has  been  known  to  rupture 
into  the  stomach  or  duodenum. 

(g)  Calculi  and  parasites. — Calculi  occa- 
sionally form  in  connexion  with  the  pancreas, 
either  in  its  main  duct  or,  less  frequently, 
in  the  branches,  or  in  both  situations.  There 
may  be  but  one,  or  a  large  number.  They 
may  be  very  minute,  or  attain  the  size  of  a, 
nut  or  walnut,  or  even  larger  dimensions. 
The  concretions  are  usually  white  or  grey- 
ish-white, occasionally  dark  or  blackish, 
round  or  oval  in  shape,  rarely  irregular  or 
branched,  and  smooth  or  rough  on  the  sur- 
face. As  a  rule,  they  consist  mainly  of 
calcic  carbonate  or  phosphate,  or  of  both 
salts ;  very  rarely  of  solidified  protein  sub- 
stances. They  originate  from  the  pancreatic 
juice,  the  inorganic  constituents  of  which  are 
precipitated,  usually  owing  to  its  retention  ; 
but  it  is  supposed  that  the  products  of 
catarrh  of  the  ducts,  or  an  abnormal  compo- 
sition of  the  secretion,  may  also  be  the  pri- 
mary cause  of  the  precipitation  which  leads 
to  the  formation  of  pancreatic  calculi.  Their 
effects  have  been  already  pointed  out  in  the 
description  of  the  preceding  diseases,  and  it 
will  suffice  to  mention  that  the  principal 
conditions  they  are  liable  to  produce  are 
dilatation  of  the  ducts  and  the  formation  of 
cysts;  inflammation  leading  to  abscesses; 
chronic  interstitial  inflammation  and  its 
consequences  ;  or  inflammation  in  the  struc- 
tures around.  They  probably  escape  in  some 
instances  through  the  canal  of  Wirsung. 

As  regards  parasites,  it  will  be  enough  to 
state  that  round- worms  occasionally  find  their 
way  into  the  pancreatic  duct. 

Clinical  History  and  Symptoms.— It 
will  be  easily  understood  that  most  of  the 
cases  of  chronic  disease  of  the  pancreas  are 
unattended  with  any  symptoms  drawing  at- 
tention to  this  organ,  or  at  least  with  sucb 
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us  are  at  all  characteristic ;  while  a  large 
number  present  no  S3'mptoms  whatever, 
being  latent  from  first  to  last,  the  lesion  being 
only  discovered  at  the  post-mortem  exami- 
nation. Moreover,  in  the  case  of  the  affec- 
tions which  might  be  expected  to  originate 
prominent  symptoms,  they  are  so  often  as- 
sociated with  morbid  conditions  of  one  or 
more  of  the  other  organs  concerned  in  the 
digestive  process,  or  of  other  structures,  that 
it  frequently  becomes  most  difficult  or  im- 
possible to  assign  to  each  its  actual  share  in 
the  production  of  the  phenomena  observed. 
Under  any  circumstances,  several  of  the 
chronic  pancreatic  diseases  which  have  been 
described  can  only  lead  to  more  or  less  de- 
rangement affecting  the  formation  or  escape 
of  the  secretion,  and  all  of  them  tend  to  pro- 
duce this  result,  so  that  symptoms  might  be 
expected  to  arise  from  this  cause ;  but  those 
which  are  regarded  as  at  all  significant  are 
only  present  in  comparatively  few  instances, 
even  of  those  pancreatic  lesions  which  are  of 
a  grave  nature. 

In  addition  to  what  has  just  been  stated, 
it  will  only  be  necessary  further  briefly  to 
allude  to  certain  points  in  the  symptoma- 
tology of  those  pancreatic  affections,  in  con- 
nexion with  which  more  evident  clinical 
phenomena  might  be  anticipated;  the  ex- 
planation of  the  symptoms  has  already  been 
sufficiently  discussed. 

Chronic  cirrhosis  of  the  pancreas  may 
be  attended  with  deep-seated  epigastric  pain 
and  tenderness,  constant  or  increased 
paroxysmally.  It  certainly  tends  to  be  com- 
plicated with  symptoms  associated  with  neigh- 
bouring structures,  such  as  jaundice,  ascites, 
or  signs  of  obstruction  of  the  pylorus  or 
duodenum ;  and  glycosuria  or  diabetes  might 
possibly  supervene.  It  very  rarely  happens 
that  the  enlarged  pancreas,  or  its  head,  can 
be  detected  on  physical  examination.  More 
or  les3  general  wasting  may  be  present. 

Cancer  is  clinically  by  far  the  most  im- 
portant disease  of  the  pancreaB,  and  the  one 
most  likely  to  give  rise  to  symptoms  of  a 
definite  character,  though  even  here  there 
is  often  much  uncertainty.  Deep-seated  epi- 
gastric pain  is  a  very  frequent  symptom 
at  some  period  or  other  in  the  course  of  a 
case,  and  it  has  been  rightly  regarded  as  of 
much  importance ;  but  it  must  be  remem- 
bered that  it  may  be  absent  from  first  to 
last,  or  may  only  come  on  late  in  the  pro- 
gress of  the  disease.  This  pain,  when  present, 
is  also  characterised  by  its  intensity,  and  the 
difficulty  experienced  in  relieving  it.  It  is 
usually  more  or  less  constant,  and  of  an 
aching  or  gnawing  character,  or  lancinating, 
shooting  across  the  epigastrium,  especially 
towards  the  right,  or  backwards  towards  the 
shoulder,  or  all  over  the  abdomen.  Some- 
times  a  sensation  of  burning,  or  of  tightness 
ana  dragging,  is  described.  An  important 
leature  often  observed  in  connexion  with 


this  pain  is  that  it  tends  to  become  greatly 
aggravated  in  paroxysms,  of  which  the 
writer  has  seen  some  striking  examples, 
where  the  attacks  were  most  agonising  and 
almost  unbearable.  It  may  be  influenced 
by  food,  coughing,  deep  breathing,  move- 
ment, or  posture.  It  is  in  some  instances 
decidedly  worse  in  the  erect  and  supine  pos- 
tures; and  during  the  paroxysms  the 
patient  may  bend  forward,  and  press  upon 
the  epigastrium,  in  order  to  obtain  relief. 
Gastric  symptoms  are  usually  prominent  in 
cases  of  pancreatic  cancer,  especially  nausea 
and  vomiting,  and  eructations;  much  im- 
portance has  been  attached  by  some  writers 
to  the  occurrence  of  an  abundant  watery 
pyrosis.  The  tongue  frequently  continues 
clean  and  moist  throughout.  The  bowels  are 
constipated,  and  fatty  stools  may  be  ob- 
served ;  but  they  are  by  no  means  constant. 
Thirst  is  sometimes  a  marked  symptom. 
Jaundice  and  other  phenomena  indicative 
of  interference  with  neighbouring  structures 
are  of  common  occurrence,  and  persistent 
jaundice  may  be  the  most  prominent  symp- 
tom in  cases  of  cancer  of  the  pancreas. 
Physical  examination  is  of  essential  import- 
ance in  the  detection  of  this  disease,  and  it 
should  be  made  again  and  again  in  doubtful 
cases,  under  the  most  favourable  condi- 
tions obtainable.  In  many  instances,  how- 
ever, nothing  can  be  detected,  at  any  rate  of 
a  definite  character ;  or  there  may  be  only 
a  sensation  of  undue  firmness,  resistance,  or 
induration  deep  in  the  region  of  the  pan- 
creas. Sometimes  the  enlarged  organ  can 
be  made  out  distinctly ;  or  a  tumour  of  the 
head,  having  the  characters  already  described. 
The  general  symptoms  are  always  of  a 
serious  character,  namely,  emaciation,  an- 
aemia, weakness,  and  depression  of  spirits, 
and  they  often  become  extreme.  There  may 
be  distinct^  signs  of  the  cancerous  cachexia. 

Calculi  in  connexion  with  the  pancreas  are 
almost  always  latent,  but  they  may  produce 
secondary  effects  causing  symptoms.  There 
is  no  authentic  case  of  colic  from  the  passage 
of  a  pancreatic  calculus  into  the  duodenum, 
so  far  as  the  writer  is  aware. 

Pancreatic  cysts. — "When  these  are  of 
small  size  they  cannot  be  detected.  A  large 
pancreatic  cyst  may  be  recognised  as  a 
smooth,  rounded  or  globular  tuniour,  deep- 
seated,  and  retro-peritoneal,  lying  behind  the 
stomach  and  transverse  colon  in  the  upper 
part  of  the  abdomen,  and  tending  towards 
the  left  side.  It  moves  more  or  less  with 
respiration,  but  is  not  movable  by  manipula- 
tion, and  gives  the  impression  of  being 
attached  to  some  deep  structure.  The 
tumour  generally  feols  firm  and  tense,  or 
elastic,  but  not  distinctly  fluctuating.  It 
usually  grows  slowly,  but  may  develop 
rapidly,  and  sometimes  attains  a  very  lar^e 
size.  Its  relation  to  the  stomach  and 
colon  may  be  made  out  more  definitely  by 
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distending  these  viscera  with  gas,  or  the  colon 
with  water.  The  symptoms  which  may  be 
associated  with  pancreatic  cyst  are  pain,  more 
or  less  continuous,  with  paroxysmal  exacer- 
bations ;  jaundice  sometimes,  which  may 
disappear  when  the  cyst  is  aspirated,  and 
return  again  as  it  fills  ;  and  wasting,  which 
may  amount  to  extreme  emaciation.  In 
doubtful  cases  the  tumour  may  be  aspirated, 
but  this  must  be  done  with  great  care ;  and 
the  fluid  thus  withdrawn,  having  the  charac- 
ters already  described,  is  pathognomonic. 
The  occurrence  of  haemorrhage  into  a  pan- 
creatic cyst  is  accompanied  with  grave,  and 
it  may  be  rapidly  fatal,  symptoms. 

Diagnosis. — Sufficient  has  been  said  in 
discussing  the  symptoms  to  indicate  how 
difficult  or  impossible  it  must  be  to  dia- 
gnose positively,  in  the  great  majority  of 
cases,  the  existence   of  chronic  disease  of 
the  pancreas.    Cancer  and  large  pancreatic 
cysts  are  the  affections  most  likely  to  be 
recognised;  and  some  of  the  others  might 
be  suspected  under  certain  circumstances. 
"What  has  been  stated  will  suggest  how  they 
are  to  be  distinguished  from  each  other,  but 
it  would  be  very  difficult  to  diagnose  between 
a  cirrhotic  and  a  cancerous  pancreas.  With 
regard  to  the  diagnosis  of  pancreatic  lesions 
from    those  affecting   some  neighbouring 
structure,  it  must  be  remembered  that  these 
diseases  are  liable  to  be  involved,  and  it 
may  then  be  of  little  practical  moment  to 
determine  precisely  what  structures  are  im- 
plicated.   It  is  necessary  to  be  particularly 
cautious  against  referring   symptoms  con- 
nected with  the  liver  or  stomach,  induced 
by  pancreatic  disease,  to   a  morbid  condi- 
tion of  either  of  these  organs ;  while  it  must 
always  be  borne  in  mind  that  enlargement 
of  the  liver  may  result  from  accumulation 
of  bile,  due  to  obstruction  of  the  hepatic 
duct ;  and  also  that  dilatation  of  the  stomach 
will  follow  narrowing  or  closure  of  the  py- 
lorus or  duodenum.    It  may  be  stated  as  a 
general  rule  that  serious  disease  of  the  liver 
or  stomach  will  probably  reveal  itself  by 
obvious  signs  ;  and  if  this  can  be  excluded 
in  certain  cases,  the  diagnosis  of  pancreatic 
disease  will  be  appreciably  aided.    Of  course 
these  organs  may  be  involved  as  well,  or 
secondarily.    The  painful  paroxysms  con- 
nected with  pancreatic  cancer  -may  readily 
be  mistaken  for  the  passage  of  gall-stones, 
should  jaundice  be  present.    If  a  solid 
tumour  be  felt,  it  may  be  difficult  to  distin- 
guish a  pancreatic  from  an  omental  growth. 
It  must  be  remembered  that  an  enlarged 
pancreas  may  present  pulsation  and  bruit, 
conducted  from  the  aorta,  and  thus  simulate 
an  aortic  aneurysm.  A  large  pancreatic  cyst 
may  now  be  fairly  diagnosed  by  the  pheno- 
mena already  described.    Dr.  Pitt  and  Mr. 
Jacobson  lay  stress  upon  its  relation  to  the 
stomach  ana  transverse  colon,  in  its  diagno- 
sis from  tumour  of  other  organs  or  of  the 


main  peritoneal  cavity.  It  has  been  most 
commonly  mistaken  for  an  ovarian  tumour. 
Certain  mesenteric,  retro-peritoneal,  and  oc- 
casionally other  tumours  may  present  some 
of  the  physical  characters  of  pancreatic  cysts, 
but  aspiration  will  clear  up  any  difficulty 
in  diagnosis.  In  conclusion,  the  writer 
would  insist  once  more,  as  bearing  upon 
the  diagnosis  of  pancreatic  disease,  on 
the  importance  of  remembering  that  there 
is  such  an  organ  as  the  pancreas ;  and  also 
of  making  a  thorough  physical  examina- 
tion, again  and  again  if  required,  in  any 
case  in  which  disease  of  this  organ  is  sus- 
pected. 

Prognosis. — But  little  need  be  said  under 
this  head.  Even  if  certain  forms  of  pan- 
creatic disease  could  be  recognised,  they 
may  not  affect  life,  but  no  positive  opinion 
can  be  given.  It  has  been  affirmed  that 
chronic  pancreatitis  is  curable  in  the  early 
stage,  but  of  this  there  is  no  real  proof ;  it 
probably  aids  in  bringing  about  a  fatal  result 
sooner  or  later  in  those  cases  in  which  it 
exists.  Pancreatic  cancer  is  necessarily  a 
fatal  disease,  and  usually  terminates  in  death 
within  a  year  after  the  symptoms  have  be- 
come prominent.  A  pancreatic  cyst  has 
been  cured  by  treatment  in  several  cases. 

Treatment. — The  indications  in  the 
management  of  cases  of  chronic  disease  of 
the  pancreas  come  within  a  very  limited  com- 
pass, even  if  it  should  be  recognised.  Rarely 
can  there  be  any  possibility  of  curative  treat- 
ment being  effectual,  although  supposed 
cures  of  chronic  inflammation  have  been 
brought  forward,  obtained  by  the  adminis- 
tration of  calomel  to  act  upon  the  pancreas, 
of  saline  purgatives,  or  of  mineral  waters  of 
this  class ;  or,  when  there  has  been  a  syphi- 
litic history,  by  the  use  of  mercury  to  pro- 
duce its  constitutional  effects,  or  of  iodide  of 
potassium.  In  many  cases  the  employment 
of  saline  aperients  would  be  beneficial,  to 
keep  the  intestinal  canal  free,  and  to  unload 
the  portal  circulation.  An  occasional  dose 
of  calomel  or  blue  pill  might  also  be  advan- 
tageous. In  the  large  majority  of  cases  of 
pancreatic  disease  the  treatment  would  have 
to  be  chiefly  symptomatic,  directed  es- 
pecially to  the  relief  of  pain,  to  the  symptoms 
connected  with  deranged  digestion,  and  to 
the  state  of  general  wasting  and  debility. 
Hence,  every  case  must  be  treated  on  its  own 
merits,  in  accordance  with  well-understood 
principles.  For  the  relief  of  the  severe 
paroxysms  of  pain  attending  pancreatic  can- 
cer, subcutaneous  injection  of  morphine  is 
the  most  reliable  remedy.  The  use  of  arti- 
ficial digestants  might  be  expected  to  be  of 
much  practical  value  in  the  treatment  of 
cases  of  chronic  pancreatic  disease.  Sweet- 
breads might  be  employed  as  an  article  of 
diet,  or  pancreatic  emulsion  or  liquor  pan- 
creaticus  might  be  given ;  but  the  previous 
digestion  of  the  food  by  means  of  Benger's 
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liquor  pancreaticus  is  the  method  likely  to  be 
followed  by  most  benefit,  and  from  this  plan 
great  advantage  may  be  looked  for  in  appro- 
priate cases. 

The  treatment  of  a  pancreatic  cyst  is  en- 
tirely surgical,  and  abdominal  section  with 
drainage  seems  to  be  by  far  the  best 
method.  The  cyst  has  also  been  removed 
completely,  but  this  operation  has  generally 
proved  fatal. 

3.  Haemorrhage. — This  lesion  connected 
with  the  pancreas  demands  brief  separate 
notice,  but  it  is  chiefly  important  from  a 
medico-legal  point  of  view.  The  event 
occurs  suddenly,  in  a  person  who  is  in  good 
health,  and  from  no  obvious  cause.  The 
symptoms  are  a  severe  pain  in  the  upper  part 
of  the  abdomen,  which  steadily  increases,  and 
is  sharp  or  sometimes  colicky ;  tenderness 
over  this  region ;  nausea  and  vomiting  almost 
from  the  outset,  which  becomes  frequent 
and  obstinate,  but  gives  no  relief ;  tympanites 
sometimes ;  constipation  generally  ;  increas- 
ing anxiety,  restlessness,  and  depression ; 
and  speedy  collapse,  with  cold  surface,  cold 
sweats  on  the  forehead,  weak,  rapid,  and 
ultimately  imperceptible  pulse.  The  tempera- 
ture is  usually  normal  or  subnormal.  Death 
may  occur  almost  suddenly  or  very  speedily. 
The  pancreas  is  found  uniformly  infiltrated 
with  blood;  and  there  may  be  extensive 
haemorrhage  into  the  mesentery,  retro-perito- 
neum, or  meso-colon. 

Frederick  T.  Roberts. 

PANDEMIC  DISEASES  (wav,  all; 
and  drjfioi,  the  people). — Epidemic  diseases 
which  affect  groups  of  several  countries  or 
the  world  generally.  See  Epidemic;  and 
Periodicity  in  Disease. 

PANTICOSA,  in  the  Spanish  Pyre- 
nees. —  Thermal  waters.  See  Mineral 
Waters. 

PAPILLOMA  (papilla,  a  nipple,  a 
wart). — A  tumour  composed  of  hypertrophied 
papilla,  either  of  the  skin,  or  of  a  mucous  or 
a  serous  membrane.    See  Tumours. 

PAPULA  (Lat.).  —  Synon.  :  Pimple ; 
Fr.  Papule ;  Ger.  Papel. 

Definition. — A  minute  prominence  of  the 
skin,  for  the  most  part  conical,  but  often 
round,  and  sometimes  flat ;  and  resulting 
from  inflammation  or  from  accumulation  of 
secretions. 

A  distinction  must  be  drawn  between  in- 
flammatory pimples  and  non-inflammatory 
pimples,  the  latter  being  simply  over-dis- 
tended follicles.  In  the  classification  of  skin- 
oiseases  adopted  by  Willan  the  term  papuler, 
represents  a  group  of  pimply  affections ;  and 
defines  the  word  papula  as  follows :  » A 
Very  small  and  acuminated  elevation  with  an 
in  named  bane,  very  seldom  containing  a  fluid 
or  suppurating,  and  commonly  terminating 


in  scurf.'  He  thereby  gives  the  word  '  papule  ' 
a  special  signification.  A  typical  physiologi- 
cal papula  is  presented  to  us  in  cutis  anserina, 
where  the  pore  of  the  skin  or  aperture  of  a 
follicle  is  projected  outwards,  in  consequence 
of  a  certain  rigidity,  which  opposes  the  con- 
traction of  the  interporous  tissue.  The  patho- 
logical papula  is  similarly  located  in  the 
follicle  of  the  skin,  the  prominence  being 
produced  by  congestion  of  the  vascular  coat 
of  the  follicle,  with  more  or  less  exudation 
into  its  capillary  network. 

Erasmus  Wilson. 

PARACENTESIS  (napd,  through;  and 
k€vt(w,  I  prick). — Synon.:  Tapping;  Fr. 
Paracentese ;  Ger.  Paracentese. 

Definition. — The  operation  of  tapping  any 
cavity,  to  draw  off  fluid  or  gas. 

The  term  is  usually  confined  to  operations 
on  the  peritoneum,  pleura,  pericardium,  and 
cranial  cavity ;  the  tapping  of  cystic  tumours 
not  being  included.  Most  of  these  operations 
are  now  performed  with  the  aspirator  (see 
Aspirator).  All  those  here  described  are 
performed  with  the  cannula  and  trocar.  The 
more  extensive  operations  on  the  pleura, 
such  as  antiseptic  opening,  free  drainage, 
trephining  the  ribs,  &c,  are  described  with 
the  diseases  which  necessitate  them.  See 
Pleura,  Diseases  of. 

Instruments   and  Operation.  —  If  the 
aspirator  be  not  used,  the  best  form  of 
instrument  for  tapping  the  pleura  or  peri- 
toneal cavity  is  that  known  as  Thompson's 
syphon  trocar.    In  this  the  cannula  is  fixed 
to  the  handle,  and  has  a  lateral  opening 
about  its  middle,  to  which  a  long  india- 
rubber  tube  is  attached.    The  trocar  is  con- 
tinued through  the  handle  of  the  instrument 
and  terminates  in  a  button.    In  the  handle 
the  stem  of  the  trocar  is  surrounded  by  air- 
tight packing.     The  instrument  is  inserted 
in  the  ordinary  way,  after  being  soaked  for 
ten  minutes  in  carbolic  lotion  (1  in  20) ;  the 
trocar  is  then  drawn  back  till  its  head  is  past 
the  lateral  opening  in  the  cannula,  through 
which  the  fluid  will  then  flow.    The  india- 
rubber  tube  must  be  carried  into  a  vessel 
containing  carbolic  acid  solution  (1  in  40). 
The  result  is  that  a  syphon  action  is  estab- 
lished, of  sufficient  foroe  to  exhaust  the 
cavity  operated  on,  and  at  the  same  time  the 
accidental  entrance  of  air  is  rendered  impos- 
sible.   Should  the  instrument  described  not 
be  at  hand,  the  following  simplo  plan,  sug- 
gested by  Roybard,  will    be   found  very 
efficient.     The   cannula   of    an  ordinary 
hydrocele  trocar  is  surrounded  by  a  linen 
petticoat,  immediately  below  its  external  ex- 
tremity, from  two  to  throe  inches  in  length, 
which  is  well  soaked  in  carbolic  oil  (1  to  10) 
before  the  instrument  is  used.     On  with- 
drawing the  trocar  the  petticoat  hangs  down, 
forming  a  channel  through  which  fluids 
readily  pass  outwards,  but  which  collapses 


298 


PAEACBNTESIS 


instantaneously  if  there  is  any  tendency  to 
the  entrance  of  air.  This  is  especially  useful 
in  tapping  the  pleura.    The  same  result  can 
be  obtained  by  applying  a  large  veil  of  lint 
or  rag,  soaked  in  carbolic  oil,  over  the  can- 
nula the  moment  the  trocar  is  withdrawn. 
In  tapping  the  cranial  cavity  or  the  peri- 
cardium   very    fine    instruments,  usually 
known  as  exploring  trocars,  must  be  used. 
In  some  cases,  when  the  ribs  are  very  close 
together,  a  flat  cannula  with  a  lancet-shaped 
trocar,  may  be  useful.   Before  using  a  trocar 
it  should  be  passed  between  the  finger  and 
thumb  to  feel  if  the  free  edge  of  the  cannula 
is  perfectly  concealed  by  the  wider  head  of 
the  trocar.    This  is  frequently  not  the  case 
with  old  instruments,  in  which  the  cannula 
has  lost  the  spring  given  to  it  by  the  two  slits 
at  the  end.    If  the  cannula  project  it  may 
push  the  pleura  before  it,  the  head  of  the 
trocar  only  entering  the  cavity.    A  cannula 
and  trocar  should  be  always  kept  separate 
when  not  in  use,  to  prevent  rusting,  and  the 
head  of  the  trocar  should  be  well  pushed 
into  a  soft  cork.    A  blunt  or  rusty  trocar 
doubles  the  suffering  of  the  patient.  Im- 
mediately before  use  the  two  parts  of  the 
instrument  should  be  separately  well  washed 
with  carbolic  acid  solution  (1  in  20),  or  with 
some  other  powerful  antiseptic.    These  pre- 
cautions are  of  the  utmost  importance.  A 
dirty  instrument  has  often  caused  the  death 
of  the  patient,  by  exciting  decomposition  in 
the  cavity  operated  on ;  and  real  cleanliness 
can  only  be  ensured  by  dipping  the  instru- 
ment immediately  before  use  in  some  power- 
ful antiseptic.    A  perfectly  bright  and  ap- 
parently clean  instrument  may  be  in  reality 
coated  within  and  without  with  microscopic 
dirt,  which   antiseptics   alone  can  render 
innocuous.  .  , 

In  using  a  trocar  the  instrument  is  held 
under  the  hand  with  the  end  of  the  handle 
in  the  hollow  of  the  palm;  the  thumb  is 
placed  upon  the  rim  of  the  shield  of  the 
cannula,  ready  to  push  it  off  without  necessi- 
tating the  employment  of  the  other  hand, 
and  the  forefinger  is  firmly  pressed  against 
the  side  of  the  cannula,  at  the  point  to  which 
it  is  intended  to  limit  the  advance  of  the  in- 
strument. No  preliminary  incision  is  re- 
quired if  the  instrument  is  in  good  order.  It 
will  only  double  the  patient's  pam,  and  in- 
crease the  risk  of  non-union  of  the  wound. 
It  is  advisable  to  draw  the  skin  aside  from 
its  normal  position  before  introducing  the 
trocar,  so  that  the  superficial  and  deep  parts 
of  the  puncture  may  not  correspond  when 
it  is  withdrawn.  A  valved  opening  is  thus 
made,  which  can  hardly  fail  to  close  readily. 

PRECAUTIONS—When  either  ot  the  large 
cavities  is  tapped,  if  a  large  quantity  ot  fluid 
be  rapidly  removed,  the  patient  is  apt  to 
become  faint.  These  operations  should, 
therefore,  be  always  performed  in  the  recum- 
bent or  semi-recumbent  position,  and  stimu- 


lants should  be  at  hand,  the  patient  being 
carefully  watched.  Should  faintness  occur 
the  operation  must  be  immediately  suspended. 
If  the  patient  fears  the  pain  of  the  punctur  e, 
the  skin  may  be  frozen,  either  by  the  ether- 
spray  apparatus,  or  by  the  application  of  a 
piece  of  ice  dipped  in  salt. 

1.   Paracentesis    Abdominis. — This 
term  is  usually  applied  exclusively  to  the 
operation  of  tapping  the  peritoneal  cavity  for 
ascites,  or,  in  very  rare  cases,  for  free  gas. 
When  the  trocar  is  used  for  the  relief  of  a 
distended  bladder,  or  to  empty  an  ovarian 
cyst  or  a  hydatid  of  the  liver,  the  simpler 
term   'tapping'  is  invariably  used.  The 
operation  for  ascites  is  performed  in  the  fol- 
lowing way:  The  patient  must  be  made  to 
empty  the  bladder  immediately  before  the 
operation  ;  if  there  is  the  remotest  possibility 
that  this  cannot  be  done  perfectly  by  natural 
means,  a  catheter  must  be  passed.    A  strip 
of  flannel  wide  enough  to  reach  from  the 
nipples  to  the  pubes,  and  long  enough  to  go 
two  and  a  half  times  round  the  abdomen, 
must  be  in  readiness.  Each  end  is  to  be  torn 
into  four  or  five  tails.    The  middle  of  the 
flannel  is  then  to  be  applied  to  the  front  of  the 
abdomen,  and  the  tails  so  arranged  as  to 
interdigitate  with  each  other  opposite  the 
spine.    By  pulling  on  the  tails  on  each  side  a 
uniform  elastic  pressure  is  maintained  oyer 
the  abdomen  during  the  operation,  which 
facilitates  the  flow  of  the  fluid,  and  (hmimshes 
the  tendency  to  fainting.    A  circular  hole  is 
cut  in  the  flannel  at  the  point  at  which  the 
puncture  is  to  be  made.    The  patient  must 
be  brought  to  the  edge  of  the  bed,  and  placed 
in  the  recumbent  position,  with  the  head  low. 
If  the  quantity  of  fluid  is  not  great,  and  the 
small  intestines  float  up  so  as  to  come  in  con- 
tact with  the  lower  part  of  the  abdominal 
wall,  it  may  be  necessary  to  raise  the  patient 
into  a  semi-recumbent  position,  m  which  the 
intestines  will  float  to  the  epigastric  region. 
Having  put  the  patient  in  position,  the  opera- 
tor must  himself  percuss  the  abdomen  be- 
tween the  pubes  and  the  umbilicus  imme- 
diately before  inserting  the  trocar,  and  lie 
wiU,  of  course,  not  proceed  with  the  operation 
unless  there  is  absolute  dulness.  Having 
ascertained  that  everything  is  in  proper 
order,  the  skin  is  drawn  a  little  to  one  side, 
and  the  trocar  is  plunged  sharply  through 
the  abdominal  walls  in  the  linea  alba,  at  a 
point  midway  between  the  umbilicus  and 
pubes.     Other  points  have  been  recom- 
mended, as  the  linea  semilunaris,  but  the 
middle  line  is  generally  preferred.    As  soon 
as  the  trocar  is  withdrawn,  the  assistants 
pull  firmly  on  the  tails  of  the  bandage,  and 
continue  to  do  so  as  long  as  any  fluid  flows. 
As  soon  as  the  fluid  ceases  to  flow,  the  can- 
nula is  withdrawn,  and  a  piece  of  lint,  soaked 
in  collodion,  is  applied  over  the  punc hire. 
The  corresponding  tails  of  the  flannel  ban- 
dage are  then  firmly  tied  together  over  the 
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middle  line  of  the  abdomen.  For  ordinary 
cases  the  aspirator  is  in  every  way  inferior  to 
the  syphon  trocar,  and  should  never  be 
used.  If  the  patient  should  become  faint 
during  the  operation  the  instrument  must  be 
withdrawn,  the  head  put  as  low  as  possible, 
and  some  stimulant  administered. 

Dr.  Keginald  Southey  has  recommended  a 
more  gradual  evacuation,  in  preference  to 
the  rapid  method  above  described.  He  em- 
ploys a  very  fine  cannula,  perforated  laterally 
by  numerous  openings,  and  provided  with  a 
bulb-head  and  a  shield.  To  the  bulb-head  is 
attached  a  long  india-rubber  tube.  The 
cannula  is  inserted  in  the  middle  line,  and 
fixed  in  position  by  strapping ;  and  the  fluid 
drains  slowly  away  at  the  rate  of  about  one 
pint  per  hour.  The  cannula  may  be  allowed 
to  remain  in  position,  if  necessary,  for  about 
twelve  to  twenty- four  hours.  Dr.  Southey 
claims  for  his  method  the  following  advan- 
tages— simplicity ;  freedom  from  pain;  ab- 
sence of  any  tendency  to  syncope ;  and  the 
avoidance  of  the  necessity  for  bandaging 
afterwards.  Experience  has  shown  that 
there  is  no  risk  of  peritonitis. 

2.  Paracentesis   Thoracis.  —  Synon.  : 
Thoracocentesis.— This  is  required  for  serous 
fluid  or  pus  in  the  pleura,  and  more  rarely 
for  blood  or  air.    Aspiration  should  always 
be  preferred  to  the  operation  by  the  cannula 
and  trocar  (see  Aspirator).     Should  the 
aspirator  not  be  at  hand,  the  syphon-trocar 
should  be  used ;  or,  failing  that,  one  of  the 
plans  before  mentioned  must  be  adopted  to 
prevent  the  entrance  of  air  during  inspira- 
tion.   The  patient  must  be  brought  to  the 
edge  of  the  bed,  and  placed  in  a  semi-recum- 
bent position,  well  supported  by  pillows. 
The  spot  selected  for  puncture  varies  greatly. 
It  is  generally  agreed  that  the  trocar  should 
never  be  introduced  below  the  tenth  rib  on 
the  left  side  and  the  ninth  on  the  right,  for 
fear  of  wounding  the  diaphragm.    The  point 
most  commonly  chosen  is  above  the  sixth  or 
seventh  nb,  between  the  digitations  of  the 
serratus  magnus,   which   can  usually  be 
clearly  seen.    Should  they  not  be  visible, 
any  point  may  be  taken  in  the  proper  inter- 
costal space  between  the  mid-axillary  line 
and  the  junction  of  the  posterior  and  middle 
thirds  of  the  lateral  aspect  of  the  chest.  The 
trocar  must  always  be  kept  close  to  the 
"pper  border  of  the  rib,  in  order  to  avoid  the 
intercostal  nerve  and  artery.    In  whatever 
space  the  operation  may  be  performed,  the 
lower  border  of  the  rib  befow  the  space 
should  first  be  clearly  felt :  the  skin  is  then 
to  be  drawn  upwards  for  the  width  of  the  rib, 
arm  the  trocar  thrust  sharply  in  immediately 
above  its  upper  border.    If  the  instruments 
are  in  good  order,  and  the  rib  can  be  clearly 
uennecl,  no  preliminary  incision  is  necessary. 
rmtn     Partial  absorPt»on  of  the  fluid,  with- 
lrCT,?(iin«  expansion  of  the  lung,  the 
"bs  have  fallen  very  closely  together,  it  may 
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be  necessary  to  use  a  flat  trocar,  with  a 
lancet-shaped  head.  The  precautions  as  to 
faintness  and  the  closure  of  the  wound  are 
the  same  as  in  paracentesis  abdominis. 

3.  Paracentesis  Pericardii.  —  This 
operation  is  now  invariably  performed  with 
the  aspirator,  as  the  results  of  the  use  of  the 
ordinary  trocar  have  been  extremely  un- 
satisfactory.   See  Aspirator. 

4.  Paracentesis  Capitis.— This  opera- 
tion has  been  occasionally  performed  in  cases 
of  chronic  hydrocephalus,  but  without  any 
very  marked  benefit.    It  is  not  safe  to  use 
the  aspirator,  as  the  vacuum  might  do  un- 
expected damage  to  so  soft  a  structure  as  the 
brain,  while  a  small  trocar  may  be  passed 
through  the  expanded  hemisphere  into  the 
ventricle  without  risk.  The  instrument  used 
should  be  the  smallest   exploring  trocar. 
An  elastic  bandage  must  be  first  applied,  so 
as  to  exert  a  very  gentle  pressure  on  the 
head.     The  trocar  is  then  introduced  at 
any  point  where  bone  is  deficient,  except  in 
the  situations  of  the  sinuses.   The  best  place 
is  at  one  side  of  the  anterior  fontanelle.  The 
middle  line  must  be  avoided,  not  only  because 
of  the  longitudinal  sinus,  but  because  in 
the  vast  majority  of  cases  the  fluid  is  con- 
tained in  the  ventricles.    The  quantity  of 
fluid  removed  should  not  exceed  two  ounces. 
The  elastic  pressure  must  be  maintained 
after  the  operation,  which  may  be  repeated 
at  intervals  of  four  or  five  days. 

Marcus  Beck. 

PARAD,  in  Hungary.  —  Sulphate  of 
iron  waters.    See  Mineral  Waters. 

PARESTHESIA  (irapa,  a  prefix  indi- 
cating irregularity ;  and  ma-dijcris,  sensation). 
A  term  applied  to  abnormal  sensations  ex- 
perienced by  a  patient,  distinct  from  mere 
excess  or  diminution  of  feeling ;  for  example, 
tingling,  itching,  and  formication.  See 
Sensation,  Disorders  of. 

PARALYSIS  (77  apa,  beside  ;  and  \v<o,  I 
loosen  or  relax).—  Synon.  :  Palsy;  Paresis 
(incomplete  paralysis) ;  Fr.  Paralysie ;  Ger. 
Lahmung. 

Definition.— Loss  of  the  power  of  volun- 
tarily exciting  the  contraction  of  one  or  more 
muscles,  is  the  essential  condition  met  with 
in  all  forms  of  motor  paralysis.  And,  similarly, 
a  loss  of  the  possibility  of  transmitting  im- 
pressions, either  of  the  special  senses  or  of 
common  sensibility  from  various  parts  of  the 
body,  from  their  seats  of  peripheric  com- 
mencement inwards  to  those  portions  of  the 
brain  which  are  concerned  with  their  realisa- 
tion in  consciousness,  is  what  is  commonly 
known  as  '  sensory  paralysis.'  These  latter 
defects  are,  however,  considered  under  the 
head  of  Sensation,  Disorders  of.  Here  at- 
tention will  be  confined  to  the  subject  of 
motor  paralysis,  to  which,  indeed,  the  term 
'paralysis  '  Ought  to  be  limited.    It  is  more 


300 


PAEALYSIS 


fitting  to  speak  of  loss  of  sensation  than  of 
paralysis  of  sensation. 

Paralysis,  Motor.  —  Motor  paralysis 
may,  in  different  cases,  be  occasioned  by 
defects  in  various  parts  of  the  neuro-mus- 
cular  apparatus.  Certain  primary  differences 
of  kind  have  first  to  be  considered. 

(A)  Certain  muscles  may  not  contract  be- 
cause their  customary  neural  incitations  are 
impeded  or  abortive  at  their  source  in  the 
cerebral  cortex — as  in  certain  forms  of  hys- 
terical or  functional  paralysis,  or  as  a  result 
of  definite  lesions  in  some  portions  of  the 
brain-region  just  mentioned. 

(B)  Other  forms  of  paralysis  result  because 
voluntary  motor  incitations  are  impeded  in 
transmission  at  some  part  of  their  course 
through  the  nerve-centres  below  the  cortical 
stratum  of  grey  matter  in  which  they  take 
origin.    Under  this  head  are  to  be  included 
by  far  the  larger  number  of  cases  of  paralysis 
actually  met  with;  and  according  as  the 
situation  varies  in  which  the  impediment  to 
the  transmission  of  motor  stimuli  exists,  so 
do  we  get  the  paralysis  occurring  in  different 
forms,  that  is,  affecting  different  distinctive 
movements  or  groups  of  muscles,  with  or 
without  certain  characteristic  associations, 
such  as  sensory  paralysis  or  disturbance, 
alterations  in  the  temperature  of  the  skin 
over  the  parts  affected,  and,  after  a  time, 
alterations  in  the  nutrition  of  the  muscles 
whose  functions  are  in  abeyance.  These 
very  numerous  forms  of  paralysis  fall  into 
different  classes,  according  as  the  disease  or 
injury  preventing  the  proper  transmission  of 
motor  stimuli  occurs  (1)  in  some  portions  of 
their  cerebral  path ;  (2)  in  some  portions  of 
their  spinal  path;  or  (3)  in  their  passage 
through  some  of  the  peripheral  nerves,  that 
is,  in  any  part  of  their  passage  to  the  muscles 
outside  the  bulb  or  spinal  cord. 

(C)  Lastly,  though  voluntary  motor  incita- 
tions may  be  normally  generated,  and  pro- 
perly transmitted  through  the  nerve-centres 
and  along  the  peripheral  nerves,  an  incom- 
plete paralysis  of  certain  muscles  may  still 
result  if  such  stimuli,  owing  to  degenerative 
atrophy  in  the  muscles,  are  incapable  of 
evoking  their  contraction.  In  these,  as  in 
the  other  cases,  the  resulting  loss  of  move- 
ment (akinesis)  would  represent  a  true 
paralysis.  The  fact  that  such  forms  of 
paralysis  are  often  incomplete  is  dependent 
upon'  the  peculiarity  that  some  healthy 
muscular  fibres  usually  remain  in  muscles 
which  are  the  seat  of  atrophic  changes  (see 
Progressive  Muscular  Atrophy).  Modern 
research  has  demonstrated  the  existence  ot  a 
group  of  diseases  in  which  the  changes  in 
the  muscles  are  primary.  This  occurs,  for 
instance,  in  what  is  known  as  '  idiopathic 
muscular  atrophy,'  and  also  m  '  pseudo- 
hypertrophic paralysis.'  It  must  be  said, 
however,  that  modern  research  has  equally 
tended  to  show  that  in  a  very  large  majority 


of  the  cases  of  muscular  atrophy  such  changes 
are  sequential  to  previous  lesions  in  the 
anterior  cornua  of  the  spinal  cord  or  in  the 
nerves.  See  Progressive  Muscular  Dys- 
trophy. 

The  ^Etiology  and  Pathology  of  the 
diverse  forms  .of  paralysis  will  not  now  be 
further  referred  to,  but  will  be  discussed  in 
various  separate  articles.  Some  general 
remarks  on  this  subject  will  be  found  under 
the  heads  of  Nervous  System,  Diseases 
of;  Brain,  Diseases  of ;  Spinal  Cord,  Dis- 
eases of;  and  Neuritis,  Multiple.  Re- 
ference may  also  be  made  to  the  various 
special  articles  dealing  with  the  pathological 
causes  of  brain- disease,  and  to  the  articles 
on  the  diseases  of  the  different  cranial  and 
other  motor  nerves. 

Diagnosis. — The  diagnosis  or  recognition 
of  the  cause  or  nature  of  any  particular 
case  of  paralysis  is  always  a  many-sided 
problem.  Having  previously  satisfied  our- 
selves that  it  is  a  real  and  not  a  merely 
apparent  case  of  paralysis  (due  perhaps  to 
some  arthritic  disease),  we  have  to  endea- 
vour to  make  out  to  which  of  the  foregoing 
divisions  or  subdivisions  the  instance  before 
us  happens  to  belong.  Paralysis  of  any 
group  of  muscles  (in  the  limbs  or  elsewhere, 
and  howsoever  occasioned)  may,  of  course, 
be  either  complete  or  incomplete  ;  and  it 
may  be  as  well  here  to  add  that  it  is  the 
incomplete  forms  of  paralysis  in  the  limbs 
(cases  of  'paresis  '  as  they  are  often  termed) 
which  are  most  apt  to  be  confounded  with 
certain  weaknesses  or  motor  defects  due  to 
joint-disease. 

In  actual  practice  the  primary  question  as 
to  the  nature  of  the  paralysis  may  be,  and 
commonly  is,  somewhat  simplified,  mas- 
much  as  the  varieties  included  under  class 
A  may  be  well  merged  in  the  first  instance 
with  the  primary  category  of  class  B  (that 
is,  the  cases  of  paralysis  dependent  upon 
defect  in  some  portion  of  the  cerebral  path 
for  outgoing  motor  incitations) ;  just  as 
those  of  class  C  may  be  included  under 
the  second  and  third  categories  of  class  B 
(that  is,  the  cases  in  which  there  is  defect  in 
some  portion  either  of  the  spinal  or  ot  the 
peripheral  path  for  motor  incitations).  Tims 
the  recognition  of  the  varieties  of  paralysia 
included  under  classes  A  and  C  belong  to 
the  secondary  or  more  special  problems  con- 
nected with  diagnosis.  The  so-called  '  hys- 
terical '  forms  of  paralysis,  for  instance,  are 
to  be  regarded  as  due  to  functional  perver- 
sion rather  than  to  actual  structural  damage 
in  certain  portions  of  the  nervous  system. 
It  seems  evident,  however,  that  in  the  nrst 
place  we  shoidd  decide  whether  we  have  to 
deal  with  a  disease  of  the  brain  or  of  the 
spinal  cord,  before  dealing  with  the  secondary 
question  as  to  whether  such  disease  is  ot  the 
merely  functional  or  of  the  structural  type. 
Thus,  for  practical  purposes  the  several 
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kinds  of  paralysis  are  primarily  divisible 
into  three  distinct  categories,  based  upon  the 
situation  of  the  damage,  lesion,  or  defective 
activity  by  -which  they  are  occasioned.  We 
have  to  do  with — 

1.  Paralyses  of  Encephalic  Origin; 

2.  Paralyses  of  Spinal  Origin  ; 

3.  Paralyses  of  Peripheric  Origin  ; 
according  as  the  cause  is  one  which  ope- 
rates upon  or  within  some  part  of  the  great 
centres  within  the  cranium  ;  upon  or  within 
some  part  of  the  spinal  cord ;  or  upon  or 
within  some  one  or  more  of  the  nerve- 
trunks,  in  parts  sittiated  either  inside  or 
outside  the  cranium  or  the  spinal  canal. 

It  will  easily  be  understood  that  each  of 
these  primary  groups  of  paralysis,  and  es- 
pecially the  first,  includes  very  many  varie- 
ties, the  recognition  of  which  is  often  a 
matter  of  extreme  difficulty — only  to  be 
achieved  after  an  attentive  and  minute  study 
of  all  the  details  of  a  case  by  those  who  are 
well  instructed  as  to  the  anatomy  and  phy- 
siology of  the  nervous  system,  and  most 
familiar  by  daily  practice  with  the  estima- 
tion of  the  import  of  the  various  signs  and 
symptoms,  in  the  light  supplied  by  such 
knowledge. 

The  primary  diagnosis  should  however, 
in  the  great  majority  of  cases,  be  capable 
of  being  made  by  the  practitioner  with  com- 
parative certainty.  In  so  doing  he  will  be 
guided  by  the  general  agreement  as  to  signs 
and  symptoms  presented  by  the  case  before 
him  with  one  or  other  of  the  semi-combina- 
tions now  to  be  mentioned. 

1.  Paralyses  of  Encephalic  Origin. — 
These  may  or  may  not  be  ushered  in  by  an 
apoplectic  attack,  by  an  epileptiform  fit,  or 
by  a  series  of  fits.  The  paralysis  is  usually 
confined  to  one  half  of  the  body,  though 
only  certain  parts  of  it  are  affected,  namely, 
more  or  less  of  one  half  of  the  face,  with 
the  arm  and  the  leg  (either  incompletely 
or  completely)  on  the  same  side,  while  the 
muscles  of  the  trunk  are  comparatively  little 
affected.  Where  the  paralysis  is  incomplete, 
the  arm  is  commonly  more  affected  than  the 
I".'.  Except  where  loss  or  impairment  of 
consciousness  still  exists,  or  in  cases  where 
both  sides  of  the  brain  are  affected,  the 
patient  almost  invariably  retains  control  over 
the  bladder  and  rectum.  The  common  sen- 
sibility of  the  same  half  of  the  body  may  for 
a  shorter  or  longer  period  from  the  com- 
mencement of  the  disease  be  more  or  less 
diminished.  The  electrical  irritability  of  the 
paralysed  muscles  is  not  notably  altered, 
rhe  superficial  reflexes  are  often  diminished, 
and  the  deep  reflexes  mostly  exalted  on  tho 
paralysed  side  of  the  body.  Sec  Spinal 
Cord,  Diseases  of. 

These  are  the  general  characters  of  a  form 
of  paralysis  due  to  unilateral  lesions  of  the 
wain,  commonly  known  as  Hemiplegia.  It 
n  met  with  almost  as  frequently  on  the  one 


as  on  the  other  side  of  the  body,  and  may 
occasionally  affect  both  sides  simultaneously. 
A  lesion  in  the  right  half  of  the  brain  pro- 
duces hemiplegia  on  the  left  side  of  the  body, 
and  vice  versa. 

2.  Paralyses  of  Spinal  Origin.— 
These  forms  of  paralysis  usually  commence 
without  convulsions  or  impairment  of  con- 
sciousness, though,  like  those  of  the  last  cate- 
gory, they  may  be  either  sudden  or  gradual 
in  their  mode  of  onset.  They  are,  however, 
commonly  characterised  by  the  implication, 
to  a  variable  extent,  of  both  sides  of  the  body. 
In  the  great  majority  of  cases  the  lower  ex- 
tremities, either  alone  or  with  the  trunk- 
muscles  up  to  a  certain  level  of  nerve- 
supply,  are  the  parts  that  are  paralysed.  The 
arms  are  much  less  frequently  affected,  because 
a  large  majority  of  lesions  in  the  cord  occur  in 
its  dorsal  and  lumbar  segments.  It  is  common 
for  control  over  the  bladder  and  rectum  (one 
or  both)  to  be  more  or  less  lost.  The  motor 
paralysis  may  exist  with  little  or  no  impair- 
ment of  sensibility;  though  in  many  cases 
sensation,  in  one  or  other  of  its  modes,  is 
defective  in  the  paralysed  parts.  The  tipper 
limit  of  defective  or  altered  sensibility  ia 
often  marked  round  the  trunk  by  a  sense  of 
constriction,  or  a  feeling  as  if  a  band  were 
tied  round  the  body  ('  girdle  sensation '). 
The  electric  irritability  of  the  paralysed 
muscles  may  be  either  little  altered,  or  it 
may,  especially  in  some  parts,  be  modified 
in  the  manner  to  be  described  in  the  next 
section  as  characteristic  of  the  '  reaction  of 
degeneration ' — and  in  this  latter  case  early 
and  marked  atrophy  of  such  paralysed 
muscles  may  be  looked  for. 

These  are  forms  of  paralysis  commonly 
known  by  the  name  of  Paraplegia.  Both 
sides  of  the  body  are  usually  affected — equally 
or  unequally — because  of  the  frequency  with 
which  the  lesion,  or  cause  of  the  disease,  in- 
volves both  halves  of  the  spinal  cord.  Where 
this  is  not  the  case,  however,  and  the  injury 
or  lesion  is  confined  to  one  half  of  the  cord, 
in  one  or  other  region,  a  condition  known  as 
Hemiparaplegia  results,  in  which,  in  addition 
to  other  special  characters,  there  is  an  absence 
of  any  trace  of  facial  paralysis,  even  though 
the  arm  and  leg  on  one  side  of  the  body 
(where  the  lesion  exists  high  up,  in  the 
cervical  region  of  the  cord)  may  bo  implicated 
in  much  the  samo  manner  as  they  are  in 
hemiplegia.  Here,  however,  the  paralysis 
of  motion  occurs  on  the  same  side  as  the 
lesion. 

3.  Paralyses  of  Peripheric  Origin. — 

Tho  majority  of  paralyses  resulting  from 
disease  or  injury  of  motor  nerve-trunks  are 
rendered  comparatively  easy  of  recognition 
by  the  fact  that  tho  loss  of  power  is  in  each 
case  limited  to  tho  muscles  supplied  by  par- 
ticular nerves.  This  circumscribed  nature  of 
the  paralysis  is  a  fact  of  great  value  for  dia- 
gnostic purposes— especially  when  the  loss  of 
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power  is  complete  rather  than  partial,  be- 
cause it  is  in  these  cases  more  particularly 
that  we  are  apt  to  get  another  characteristic 
sign  of  peripheral  paralysis,  namely,  an 
altered  electrical  excitability  of  both  nerve 
and  muscles.  Where  the  injury  to  or  disease 
of  a  nerve-trunk  is  well-marked,  so  that  its 
fibres  are  either  severed  or  rendered  incapable 
of  conducting  stimuli  from  the  centres,  owing 
to  pressure  or  other  causes,  it  is  found  that 
within  a  period  of  six  to  fourteen  days  the 
following  electrical  phenomena  may  be  de- 
tected :  Loss  of  irritabihty  of  the  affected 
nerve-trunk  to  both  electric  currents  ;  loss 
of  or  greatly  diminished  irritability  of  the 
affected  muscles  under  stimulation  by  the 
faradic  current,  together  with  an  increase 
of  their  sensitiveness  to  the  voltaic  or  con- 
tinuous current — so  that  they  respond  to  the 
latter  even  more  readily  than  the  correspond- 
ing muscles  of  the  opposite  side.  These  cha- 
racteristics, as  a  whole,  together  with  certain 
minor  peculiarities,  constitute  the  so-called 
'reaction  of  degeneration'  (see  Electricity 
in  Medicine).  To  these  characters  must  be 
added  the  further  peculiarity  that  the  mus- 
cles thus  affected  are  apt  speedily  (within 
two  or  three  weeks  from  the  onset  of  the 
paralysis)  to  show  a  marked  amount  of 
atrophy — a  change  easily  to  be  appreciated 
in  limb-muscles,  and  in  some  of  those  per- 
taining to  the  trunk,  hut  by  no  means  so 
obvious  in  the  muscles  of  the  face. 

Morbid  processes  involving  sensory  nerves, 
special  or  other,  are,  of  course,  characterised 
by  the  nature  of  the  special  loss  of  sensibility, 
or  by  the  area  over  which  common  sensibility 
is  impaired  or  lost  in  different  cases. 

And,  again,  where  we  have  to  do  with 
serious  disease  or  damage  to  mixed  motor 
and  sensory  nerves,  this  is  detected  by  the 
recognition  of  motor  and  sensory  defects  so 
combined  as  to  be  compatible  only  with  im- 
pairment of  function  in  this  or  that  mixed 
nerve. 

The  above  constitute  the  characters  which 
are  in  the  main  to  be  relied  on  for  the  dia- 
gnosis of  paralyses  of  peripheric  origin,  caused 
by  lesions  of  individual  nerves.  Still  it  must 
not  be  forgotten  that  when  the  gangh on- cells 
in  the  bulb  or  spinal  cord,  which  consti- 
tute the  nerve-nuclei  of  the  several  motor 
nerves,  are  diseased,  we  may  have  almost 
precisely  the  same  effects  produced  as  if  the 
nerve-trunks  had  been  damaged  in  some 
part  of  their  course— that  is,  we  may  have 
in  each  case  the  electrical  '  reaction  of  de- 
generation '  followed  by  speedy  atrophy  of 
the  affected  muscles.  In  this  case,  indeed, 
where  we  have  disease  of  an  atrophic  cha- 
racter limited  to  the  nerve-cells  composing 
the  nucleus  of  a  motor  nerve  or  nerves,  we 
should  have  a  form  of  paralysis,  tolerably  well 
typified  by  'labio-glosso-laryngeal  paralysis,' 
which  might  almost  with  indifference  be 
placed  either  in  the  category  of  spinal  or  of 


eripheric  nervous  disease.  The  lesion  would 
e,  it  is  true,  spinal  in  seat;  and  yet  it  would 
be  attended  by  all  the  clinical  characters  per- 
taining to  disease  of  the  nerve-trunks — and 
this  naturally  enough,  seeing  that  the  disease 
would  in  fact  simply  affect  the  proximal 
extremities  of  nerve-trunks. 

What  has  just  been  said  will  serve  to  ex- 
plain how  it  is  that  in  many  cases  of  paralysis 
of  spinal  origin,  that  is,  due  to  large  '  trans- 
verse '  lesions,  seriously  damaging  the  grey 
matter  of  the  cord,  we  may  get,  together  with 
the  wide  or  general  distribution  of  such  a 
paralysis,  evidence  that  vn  some  of  the 
muscles  the  electrical  '  reaction  of  degenera- 
tion '  may  be  detected  as  well  as  early  wast- 
ing. These  characteristics  of  peripheral 
paralysis  will,  in  fact,  occur  in  muscles  where 
the  grey  matter  at  the  roots  of  the  nerves,  by 
which  they  are  supplied,  has  been  destroyed. 
In  cases  of  paraplegia  due  to  large  transverse 
lesions  hmited  to  the  cervical  or  to  the  upper 
dorsal  region,  we  might,  therefore,  look  for 
and  find  the  '  reaction  of  degeneration,'  with 
early  wasting  in  some  of  the  muscles  of  the 
upper  extremities  or  of  the  trunk,  whilst  we 
should  not  find  these  characters,  nor  be  war- 
ranted in  looking  for  them,  in  the  muscles 
of  the  equally  paralysed  lower  extremities. 

Of  course,  in  most  cases  of  paralysis,  the 
patient's  personal  and  family  history,  as  well 
as  the  mode  of  onset  of  the  disease,  will  help 
to  throw  light  upon  the  question  whether,  in 
the  case  before  us,  we  have  to  do  with  a 
paralysis  of  encephalic,  of  spinal,  or  of  peri- 
pheric origin. 

The  further  characters  of  paralyses  of 
spinal  origin  (paraplegias  and  hemipara- 
plegias)  will  be  found  described  in  the  article 
Spinal  Cord,  Diseases  of;  whilst  those  of 
the  paralyses  of  peripheric  origin  will  be 
found  in  the  various  articles  on  diseases  of 
special  motor  and  sensory  nerves,  such  as 
the  facial,  the  trigeminus,  the  sciatic,  and 
many  others. 

The  peripheral  type  of  paralysis,  when  due 
to  affections  not  of  single  nerve-trunks,  such 
as  we  have  hitherto  been  considering,  but 
to  the  simultaneous  affection  of  peripheral 
nerves  in  many  parts  of  the  body  (mostly 
brought  about  by  toxic  agencies  of  different 
kinds),  has,  during  recent  years,  been  shown 
to  be  much  more  common  than  was  pre- 
viously suspected.  This  whole  subject  is, 
however,  a  very  complicated  one,  which  will 
be  found  treated  mainly  in  a  separate  article 
(see  Neuritis,  Multiple),  as  well  as  in  others, 
to  which  references  will  there  be  given. 

The  type  of  those  diseases  included  under 
the  head  of  Paralyses  of  Encephalic  Origin 
will  now  be  more  particularly  described. 

This  account  of  the  characters  pertaining 
to  an  ordinary  form  of  Hemiplegia  can  per- 
haps best  be  given  by  detailing  the  combina- 
tion of  signs  and  symptoms  produced  by 
disease,  either  in  the  form  of  haemorrhage  or 
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of  softening  in  or  near  the  internal  capsule 
as  it  passes  through  one  of  the  corpora 
striata.  We  may  suppose  such  disease  to  be 
situated  on  the  right  side  of  the  brain,  when, 
as  a  consequence,  we  should  meet  with  a  left 
hemiplegia. 

Characters  of  Left  Hemiplegia  from 
disease  affecting  the  internal  capsule  in  or 
near  the  right  Corpus  Striatum. — Where 
there  is  a  sudden  onset  of  the  disease  and  a 
large  lesion,  such  as  may  occur  especially  in 
some  instances  of  haemorrhage,  the  symptoms 
may  be  ushered  in  by  an  apoplectic  attack ; 
and  a  condition  of  unconsciousness  may 
remain,  as  a  result  of  general  brain-shock, 
for  minutes,  hours,  or  even  days.  Convul- 
sions rarely  occur  in  such  a  case.  Where 
the  haemorrhage  is  slighter  in  amount,  or 
where  the  causes  of  softening,  in  the  form  of 
vascular  obstruction,  are  limited  in  seat  and 
not  abruptly  brought  about,  there  may  be  no 
loss  of  consciousness  whatever  at  the  onset, 
nor  any  sensation  referred  to  the  head.  The 
patient  may  perhaps  experience  a  mere 
momentary  vertigo;  and  sensations  of  numb- 
ness or  tingling  rather  than  of  actual  pain 
may  be  felt  for  a  minute  or  two  in  one  or 
other  limb,  or  perhaps  in  both  limbs,  before 
their  weakness  or  actual  paralysis  is  detected. 

In  a  case  of  this  kind,  or  after  recovery  of 
consciousness  in  the  more  severe  form  of  the 
disease,  the  patient  will  on  examination  be 
found  to  present  the  following  characteris- 
tics :  (1)  An  absence  of  any  decided  mental 
disturbance;  (2)  slight  'thickness'  of  speech; 
(3)  more  or  less  deviation  of  the  tongue  to- 
wards the  paralysed  side,  when  it  is  pro- 
truded ;  (4)  partial  and  incomplete  paralysis 
of  the  facial  muscles  on  the  side  on  which 
the  paralysis  of  the  limbs  exists — the  angle 
of  the  mouth  is  lower  and  the  naso-labial 
fold  less  distinct  than  on  the  opposite  side, 
though  the  two  eyes  can  be  closed  almost 
equally  well ;  (5)  more  or  less  complete  loss 
of  voluntary  power  over  the  left  arm  and 
leg;  (6)  a  flaccid  state  of  the  muscles  of  these 
limbs,  which  are  found  to  respond  naturally, 
or  perhaps  even  a  little  too  readily,  both  to 
the  faradic  and  voltaic  currents  ;  (7)  some 
slight  loss  of  sensibility,  as  well  as  a  feeling 
of  numbness,  on  the  paralysed  half  of  the 
body ;  (8)  slight  elevation  of  temperature  on 
the  paralysed  as  compared  with  the  non- 
paralysed  side  of  the  body— the  difference 
being  seldom  more  than  one  degree  of  the 
Fahrenheit  scale. 

Of  these  signs,  the  thickness  of  speech,  the 
deviation  of  the  tongue,  the  paralysis  of  the 
face,  and  the  diminished  sensibility,  soon 
either  grow  perceptibly  less  or  actually  dis- 
appear. In  the  slighter  cases,  after  some 
days  or  a  week  or  two,  there  may  also  be 
some  return  of  voluntary  power  over  the  leg 
and  the  arrn  ;  but  in  the  more  severe  forms 
of  complete  hemiplegia,  not  proving  fatal, 
any  recovery  of  motor  power  in  the  limbs 


may  be  delayed  for  months  instead  of  weeks, 
and  then  perhaps  the  recovery  may  be  only 
very  slight.  In  the  majority  of  cases,  how- 
ever, the  recovery  of  power  begins  to  show 
itself  in  the  leg  sooner  than  in  the  arm ;  and 
the  muscles  about  the  proximal  joints  are  in 
each  case  capable  of  being  called  into  action 
before  those  moving  joints  which  are  more 
remote.  Sometimes  in  the  early  stages  of 
the  disease  some  amount  of  rigidity  may  be 
met  with  in  the  arm  or  in  the  leg,  or  in  both 
simultaneously,  which  is  found  to  disappear 
during  sleep — '  early  rigidity ' ;  whilst  later 
on  a  more  permanent  form  of  rigidity  asso- 
ciated with  organic  changes  in  the  muscles 
and  tendons — 'late  rigidity' — is  apt  to  super- 
vene. 

The  particular  combinations  of  symptoms 
met  with  in  different  cases  of  hemiplegia 
vary  in  an  almost  endless  manner,  as  the 
situation  of  the  brain-lesion  varies,  and  also 
to  a  less  marked  extent  in  accordance  with 
variations  in  its  magnitude,  and  in  the  sud- 
denness with  which  the  lesion  occurs.  Thus, 
in  regard  to  variations  in  the  extent  and 
completeness  of  motor  paralysis  alone,  we 
may  have  merely  a  slight  facial  paralysis, 
with  some  weakness  of  the  arm  on  the  same 
side,  and  none  of  the  leg ;  or  the  paralysis  of 
arm  and  face  may  be  more  marked,  together 
with  slight  paralysis  of  the  leg ;  or  paralysis 
maybe  pretty  complete  in  all  three  situations. 
More  rarely  the  leg  may  be  more  completely 
paralysed  than  the  arm.    At  other  times, 
from  brain  disease,  paralysis  may  occur  only 
in  the  face,  in  the  arm,  or  in  the  leg ;  and 
then  we  have  what  is  termed  facial  mono- 
plegia, brachial  monoplegia,  or  crural  mono- 
plegia respectively.    But  where  lesions  exist 
in  both  hemispheres  of  the  brain,  or  in  the 
pons  Varolii,  a  double  hemiplegic  condition 
may  exist — either  complete  or  incomplete, 
and  in  the  latter  case  probably  unequal  in 
degree  on  the  two  sides  of  the  body.  Similar 
variations  exist  in  regard  to  many  of  the 
other  concomitants  of  the  hemiplegic  state  ; 
for  example,  as  regards  the  amount  of  mental 
disturbance,  the  kind  and  degree  of  impair- 
ment of  speech,  the  amount  of  paralysis  of 
tongue  and  difhculty  of  deglutition,  the 
amount  of  paralysis  of  the  face  and  of  im- 
plication of  the  ocular  muscles,  the  amount 
of  impairment  of  common  sensibility  and 
of  the  special  senses,  the  amount  of  difference 
in  temperature  between  the  two  sides  of  the 
body,  and  the  amount  of  command  over  the 
sphincters  of  the  bladder  and  rectum.  Com- 
bined in  different  groups,  owing  to  the  different 
relative  development  of  these  or  those  par- 
ticular symptoms,  we  get  the  characteristics 
of  all  the  different  grades  and  kinds  of  hemi- 
plegia actually  met  with  in  practice. 

To  attempt  to  connect  this  difference  in 
grouping  of  the  signs  and  symptoms  with 
differences  in  the  locality  of  the  lesion,  is  to 
concern  ourselves  with  the  secondary,  as 
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opposed  to  what  has  been  previously  termed  I 
the  primary,  problem  of  diagnosis.  We 
should  then  have  to  consider  what  is  more 
especially  termed  regional  diagnosis,  which, 
however,  can  only  be  attempted  after  careful 
study  has  been  given  to  the  several  distinctive 
effects  produced  by  disease  in  the  different 
regions  and  parts  of  the  encephalon,  which 
will  be  found  detailed  in  a  series  of  special 
articles. 

In  attempting  to  arrive  at  a  pathological 
diagnosis  in  any  case  of  paralysis,  our  atten- 
tion must  be  given  more  to  the  mode  of  onset 
of  the  affection,  and  to  the  state  of  other 
organs  and  parts  of  the  body,  than  to  the 
signs  and  symptoms  of  the  established  dis- 
ease, though  we  are  compelled  to  rely  most 
upon  these  latter  for  the  establishment  of  a 
regional  diagnosis.  Still  these  two  sides  to 
the  problem  of  diagnosis  are  often  very  inti- 
mately related  to  one  another,  so  that  it  may 
be  essential  to  consider  them  concurrently  in 
order  to  derive  from  each  side  of  the  problem 
all  the  light  that  may  be  possible  for  the 
elucidation  or  confirmation  of  the  other  half 
of  it. 

The  questions  concerning  Prognosis  and 
Treatment  are  considered  separately  under 
the  head  of  the  special  forms  of  paralysis, 
and  of  the  diseases  giving  rise  to  the  different 
kinds  of  paralysis  of  encephalic,  of  spinal, 
and  of  peripheric  origin. 

H.  Charlton  Bastian. 

PAEALYSIS  AGITANS.— Synon.  : 
Shaking  Palsy ;  Fr.  Paralysie  Tremblante ; 
Ger.  Schiittelldhmung. 

Definition. — A  disease  of  advanced  life ; 
progressive  in  its  course  ;  and  characterised 
mainly  by  tremors  of  the  limbs  occurring 
independently  of  muscular  exertion,  rigidity 
of  muscles,  and  a  tendency  in  walking  to  loss 
of  equilibrium. 

^Etiology. — The  causes  of  paralysis  agitans 
are  obscure.  It  is  rarely  met  with  prior  to 
forty  years  of  age,  but  becomes  more  and 
more  frequent  as  life  advances.  It  affects 
both  sexes,  but  men  probably  more  frequently 
than  women.  There  is  little  reason  to  regard 
it  as  hereditary.  It  has  been  attributed  to 
violent  emotion,  to  excessive  bodily  fatigue, 
and  to  exposure  to  cold  and  wet.  It  has  also 
been  referred  to  wounds  or  injuries  involving 
nerves.  In  many  cases  no  cause  is  assigned 
or  can  be  discovered. 

Anatomical  Characters. — The  disease,  no 
doubt,  is  one  of  the  nervous  centres.  But  no 
distinctive  lesion  has  yet  been  discovered  in 
these  parts.  Sclerotic  and  other  degenerative 
changes,  evidences  of  sanguineous  exudations 
in  the  course  of  some  of  the  smaller  vessels, 
diseased  arteries,  and  various  coarse  lesions, 
have  not  infrequently  been  met  with  m  the 
cord  and  brain;  but  the  morbid  changes 
hitherto  observed  have  been  variable  in  seat 
and  character,  and  such  only  as  are  fre- 


quently present  under  other  circumstances 
in  persons  who  die  in  old  age. 

Symptoms. — -Paralysis  agitans,  with  few  ex- 
ceptions, comes  on  insidiously.  The  patient 
is  first  attacked  with  occasional  tremors  in  a 
hand,  a  thumb,  or  a  foot.  These  attacks 
come  on  irregularly,  without  obvious  cause, 
and  last  for  an  uncertain  period.  But  gra- 
dually they  increase  in  frequency,  duration, 
and  severity,  and  spread  from  the  part  first 
involved,  until,  at  length,  probably  all  the 
limbs  become  implicated.  In  most  cases 
the  tremors,  commencing  in  a  hand  or  foot, 
by  slow  degrees  invade  the  rest  of  the  limb, 
and  thence  spread  in  hemiplegic  fashion  to 
the  other  limb  of  the  same  side.  Less  com- 
monly the  affection  spreads  in  the  first 
instance  from  one  leg  to  the  other.  And 
very  rarely  do  both  arms  suffer,  the  legs 
remaining  free,  or  does  the  affection  involve 
the  limbs  diagonally.  Associated  with  the 
tremors,  sometimes  preceding  them,  but 
much  more  frequently  coming  on  at  a  later 
period  of  the  disease,  there  may  always  be 
observed  a  peculiar  rigidity  of  the  muscles. 
This  is  often  attended  with  cramp-like  pains, 
and,  like  the  tremors,  is  liable  at  first  to 
more  or  less  obvious  and  prolonged  inter- 
missions. It  implicates  the  muscles  of  the 
head  and  neck  and  trunk,  as  well  as  those  of 
the  extremities,  and  the  flexor  muscles  in 
greater  degree  than  their  opponents.  Another 
remarkable  characteristic  of  the  disease, 
always  developed  sooner  or  later,  is  an  in- 
ability to  maintain  equilibrium  when  walking 
is  attempted. 

"When  paralysis  agitans  is  fully  developed, 
and  the  several  phenomena  above  enu- 
merated are  associated,  the  collective  symp- 
toms produce  a  very  remarkable  and  charac- 
teristic picture.  The  tremors  involve  the 
arms  and  legs ;  the  head  and  neck  remaining, 
as  a  rule,  absolutely  free.  They  consist  of 
fine  and  rapid  oscillations,  which  are  more 
or  less  constant,  but  liable  to  exacerba- 
tions ;  cease  during  sleep ;  can  occasionally 
be  arrested  temporarily  by  voluntary  effort ; 
and  often  occur  with  exceptional  violence 
when  the  patient  is  otherwise  at  absolute 
rest.  The  movements  of  the  hands  are 
peculiar.  The  thumbs  are  usually  extended, 
and  the  fingers  flexed  upon  them ;  and  col- 
lectively they  move  as  though  the  patient 
were  rolling  a  pencil  or  crumbling  bread. 
The  oscillations,  however,  are  not  limited  to 
the  hands,  but  involve  the  wrists  and  other 
joints  of  the  upper  extremities.  The  tremors 
of  the  lower  limbs,  especially  when  the 
patient  stands,  are  necessarily  transmitted 
to  the  rest  of  the  body.  In  some  cases  the 
entire  head,  or  the  lower  jaw,  presents  tremors 
like  those  affecting  other  parts  of  the  body. 
The  rigidity,  which  affects  in  a  greater  or 
less  degree  all  the  muscles,  imparts  a  striking 
character  to  the  patient's  attitude  and  aspect. 
It  causes  the  arms  to  stand  out  slightly  from 
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the  trunk;  the  elbow-  and  wrist-joints  to 
be  slightly  flexed ;  the  hands  to  be  tilted 
towards  the  ulnar  side,  and  to  rest  in  front 
of  the  abdomen  at  or  near  the  waist ;  and 
the  fingers  to  be  flexed  or  distorted  at  their 
several  joints.  It  causes  the  trunk  to  incline 
forwards,  as  the  patient  stands  or  walks ; 
the  knees  to  be  slightly  bent  ;  and  the  feet 
to  be  extended  at  the  ankles ;  so  that  he 
rests  upon  his  toes.     But,  above  all,  it 
causes  the  head  and  neck  to  be  thrown 
forwards,  and  to  be  retained  rigidly  in  that 
position,  and  the  features  to  be  immobile 
and  inexpressive.     This  peculiar  fixity  of 
the  head  and  neck  and  face,  associated  as 
it  is  with  constant  tremors  in  the  limbs, 
constitutes  a  very  striking  feature  of  the 
disease.    The  difficulty  of  mamtaining  equi- 
librium, though  no  doubt  increased  largely 
by  the  presence  of  muscular  tremors  and 
rigidity,  is   not  wholly  due  to  them,  for 
it  may  be  well  developed  at  a  very  early 
stage  of  the  disease.    Moreover,  it  may  be 
long  delayed.  When  thus  affected  the  patient 
has  some  difficulty  in  rising  from  his  seat ; 
and,  before  he  starts  off  walking,  he  probably 
hesitates  a  little,  as  though  for  the  purpose 
of  balancing  himself.    Then,  with  his  body 
bent  forwards,  he  begins  to  walk,  perhaps 
with  some  care,  but  soon  his  steps  become 
rapid  and  short,  and  he  runs  forwards  in 
spite  of  himself,  and  if  not  arrested  probably 
falls.  Sometimes  the  tendency  of  the  patient 
is  to  run  backwards,  even  though  the  body 
incline  forwards.  Often  in  these  cases,  while 
the  patient  is  being  propelled  forwards  ap- 
parently in  spite  of  himself,  a  sudden  pluck 
at  his  clothes  will  reverse  or  alter  the  direc- 
tion of  his  accelerating  movement.  These 
phenomena  are  not  attended  with  vertigo. 

Other  symptoms  less  striking  than  the 
above,  but  of  more  or  less  importance,  are 
usually  present  in  shaking  palsy.  There  is 
generally,  even  from  the  first,  a  great  sense 
of  weariness  in  the  affected  muscles,  especially 
after  exertion  or  an  attack  of  tremors ;  but, 
contrary  to  what  might  be  supposed,  the 
tremulous  and  rigid  muscles  are,  as  a  rule, 
markedly  stronger  than  their  as  yet  unaffected 
fellows.  The  patient,  more  particularly  late 
in  the  disease,  becomes  excessively  irritable 
and  fidgety,  so  that  at  night  especially  he 
finds  it  difficult  or  impossible  to  place  him- 
self m  a  comfortable  position;  he  is  apt  also 
ffer  from  a  painful  sense  of  heat,  mainly 
wrt  rred  to  the  epigastrium  and  back.  Speech 
generally  becomes  markedly  affected,  not 
irom  loss  of  language,  but  from  difficulty  of 
enunciation.  Words  are  uttered  slowly,  and 
with  manifest  effort.  Associated  with  this 
uiwe  is  often  tremulousness  of  the  tongue. 

the  slowness  and  difficulty  of  utterance, 
dim  if™  °,ften  as8°ciat€d  with  slowness  and 
^rncujty  of  deglutition,  constitute  only  one 

Sfal™  of  the  general  slowness  and 
cmnculty  0f  movement  which>  for  the  mosfc 


PARALYSIS,  DIPHTHERITIC  305 

part,  characterise  the  disease.  Sensation  is 
not  impaired;  and  the  patient  retains  his 
mental  faculties,  as  well  as  control  over  the 
rectum  and  bladder. 

Diagnosis.— The  affections  with  which 
paralysis  agitans  is  most  likely  to  be  con- 
founded are  disseminated  sclerosis,  and  mer- 
curial tremors.  But  in  the  former  of  these 
the  tremors  occur  only  when  the  muscles 
are  in  use,  and  for  the  most  part  involve  the 
head;  the  limbs  early  become  paralysed; 
the  patient  has  no  tendency  to  run  forwards 
or  backwards  ;  and  generally  nystagmus  is 
present.  In  the  latter  affection  there  is  prob- 
ably a  history  of  exposure  to  the  fumes  of 
mercury ;  the  tremors  involve  not  only  the 
limbs,  but  the  head  and  neck,  and  are  sym- 
metrical;  and  there  is  an  absence  of  the 
peculiar  gait  of  paralysis  agitans.  See  Mer- 
cury, Diseases  Arising  from. 

Progress  and  Terminations.— Paralysis 
agitans  is  of  slow  and  often  irregular  pro- 
gress, and  usually  lasts  for  many  years; 
indeed  it  maybe  many  years  before  it  attains 
its  full  development.  In  rare  cases  it  is  re- 
covered from  in  the  early  stage  ;  but  for  the 
most  part  it  is  incurable.  In  its  last  stage 
the  patient  becomes  confined  to  his  couch  or 
bed ;  the  muscles  waste ;  the  tremors,  though 
generally  extreme  at  the  time,  occasionally 
cease;  the  mental  powers  fail;  bed-sores 
form  ;  and  general  prostration  ensues.  Death 
is  due  either  to  asthenia,  or  to  some  inter- 
current disorder,  more  especially  pneumonia. 

Treatment. — In  treating  shaking  palsy  it 
is  of  importance  to  give  careful  attention  to- 
all  hygienic  measures,  and  to  promote  the 
patient's  health,  if  need  be,  by  tonics. 
Specific  treatment  has  proved  of  little  or  no- 
service.  Nervine  tonics  and  sedatives  have 
been  largely  employed;  and  those  which 
have  found  most  favour  probably  are  iron, 
strychnine,  and  hyoscyamus.  The  systematic 
use  of  baths  has  occasionally  proved  of  tem- 
porary benefit.  The  persistent  application  of 
the  continuous  galvanic  current  seems  to 
have  been  serviceable  in  some  cases.  Pro- 
fessor Charcot  has  recently  recommended  the 
use  of  the  vibrating  chair. 

J.  S.  Bristowe. 

PABALYSIS,  Diphtheritic— Synon.  : 
Fr.  Pwrahjaie  DiphtJi6ritique ;  Ger.  Diph- 
theriHache  Lakmung. — A  peculiar  form  of 
motor  paralysis,  with  a  variable  amount  of 
sensory  impairment,  which  develops  in  a  sub- 
acute manner  after  diphtheria,  increases  and 
spreads,  and  either  causes  death  or  gradually 
passes  away. 

/Etiology  Tho  frequency  with  which 

diphtheria  is  followed  by  this  paralysis  varies 
in  different  epidemics  from  about  10  to  60 
per  cent. ;  on  an  average,  about  one-fourth 
of  those  who  do  not  die  from  the  primary 
diseaso  suffer  afterwards  from  definite  palsy. 
It  occurs  at  any  age,  but  is  rare  in  early 
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childhood,  and  seems  to  increase  in  fre- 
quency with  age.  Most  cases  occur  in  early 
life,  because  most  cases  of  diphtheria  occur 
then.  Neither  previous  health  nor  severity 
of  the  primary  disease  influences  its  oc- 
currence. It  follows  diphtheria  of  wounds 
as  well  as  the  common  form.  Paralysis,  in 
various  forms  and  degrees,  occurs  associated 
with,  or  as  a  sequel  of,  influenza,  typhoid 
and  typhus  fevers,  relapsing  fever,  cholera, 
dysentery,  small-pox,  and  pneumonia;  but 
only  in  rare  instances  does  such  paralysis 
bear  a  resemblance,  never  very  close,  to  that 
after  diphtheria.  A  similar  paralysis  has 
been  supposed  occasionally  to  follow  ton- 
sillitis, but  it  is  probable  that  the  antecedent 
sore -throat  has  been  really  unrecognised 
diphtheria. 

Symptoms. — The  onset  is  usually  in  the 
second,  third,  or,  less  commonly,  the  fourth 
week  after  the  termination  of  the  primary 
disease:  but  it  may  begin  as  early  as  the 
second  day  of  convalescence,  and,  in  rare 
cases,  even  while  there  is  still  false  mem- 
brane in  the  throat.    The  first  part  to  be 
paralysed  is  almost  always  the  soft  palate, 
the  affection  of  which  is  revealed  by  the 
regurgitation,  through  the  nose,  of  liquids 
that  are  being  swallowed,  and  by  a  nasal 
tone  in  the  voice,  due  to  the  resonance  of  the 
nasal  cavities,  which  are  not  shut  off  as  they 
should  be  by  the  elevation  of  the  palate. 
The  same  defect  prevents  the  compression  of 
air  in  the  mouth  necessary  for  the  articula- 
tion of  the  explosive  consonants,  and  'p' 
becomes  'm.'    Soon  afterwards,  and  some- 
times first,  the  patient  becomes  unable  to 
see  near  objects  distinctly,  on  account  of 
paralysis  of  the  ciliary  muscle.    The  limbs 
then  become  weak;  the  loss  of  power  is 
irregular  in  its  course  and  seat,  but  more  or 
less  symmetrical.    It  usually  increases  to  a 
considerable  degree  of  weakness,  so  that  the 
patient  may  be  unable  to  stand ;  but  it  does 
not  amount  to  absolute  paralysis.    It  is  ac- 
companied by  flabbiness  of  the  muscles,  and 
often  by  distinct  wasting  in  them,  which  is 
accompanied,  in  all  but  slight  cases,  by  the 
change  in  electrical  irritability  in  the  nerves 
and  muscles  that  shows  an  acute  degene- 
ration of  the  former.    The  muscles  do  not 
contract  to  faradism  (which  acts  only  on 
their  nerves),  but  contract  with  undue  readi- 
ness to  voltaism  (which  acts  on  the  muscular 
fibres  themselves) ;  and  the  order  of  response 
to  the  two  poles,  with  different  strengths  of 
current,  is  often  altered.    Reflex  action  is 
lost  in  the  affected  limbs,  including  the 
knee-jerk.    The  loss  of  this  is  indeed,  m  the 
majority  of  cases,  one  of  the  earliest  symp- 
toms; it  may  appear  before  the  primary 
disease  is  over,  and  it  is  occasionally  the 
only  indication  of  an  affection  of  the  nervous 
system.    The  paralysis,  in  many  cases,  is 
not  confined  to  the  palate,  eye,  and  limbs: 
the  trunk-muscles  may  suffer,  including  the 


intercostals  and  the  diaphragm;  and  the 
pharynx  sometimes  loses  power,  so  that 
swallowing  is  very  difficult.  The  movement 
of  the  vocal  cords  may  be  lessened  or  lost : 
generally  there  is  weakness  of  both  adduc- 
tion and  abduction,  so  that  the  cords  remain 
a  little  way  apart ;  occasionally  there  is  a 
preponderant  loss  of  abduction,  so  that  the 
cords  are  near  together.  Both  cords  are 
usually  affected ;  in  a  few  cases  one  only  has 
been  weak  or  motionless.  The  action  of  the 
heart  may  be  rapid  or  retarded,  apparently 
from  an  affection  of  its  nerves.  Very  rarely 
the  tongue,  face,  or  eye-muscles  have  been 
weakened. 

Sensory  symptoms  are  also  common.  Loss 
of  sensation  in  the  limbs  sometimes  occurs 
early,  and  is  greater  than  the  motor  weak- 
ness; more  often  it  is  subordinate  to  the 
latter  in  time  and  degree.  It  involves  touch 
alone ;  or  both  touch  and  pain.  It  is  greatest 
towards  the  extremity  of  the  limbs,  and 
generally  symmetrical.  It  may  be  curiously 
limited  in  position,  as  to  the  palms  and  soles, 
or,  when  in  very  slight  degree,  to  the  fingers. 
The  pharynx  and  upper  part  of  the  larynx 
also  sometimes  become  insensitive,  and  the 
anesthesia  of  the  upper  part  of  the  latter 
may  increase  the  danger  of  weakness  of  the 
pharynx,  by  facilitating  the  passage  of  parti- 
cles of  food  to  the  glottis  or  into  the  bronchi. 

The  sensibility  of  the  muscles  is  also  often 
lessened,  and  there  is  frequently  distinct 
ataxy  or  incoordination  of  movement,  appa- 
rently in  consequence  of  the  deficiency  of  the 
afferent  impulses  from  the  muscles.  Some- 
times it  exists  in  all  the  limbs,  but  is  usually 
more  marked  in  the  legs  than  in  the  arms ; 
and  it  resembles  a  moderate  degree  of  loco- 
motor ataxy.    The  resemblance  is  increased 
by  the  invariable  absence  of  the  knee-jerk, 
and  the  frequency  with  which  there  is  im- 
pairment of  sensation.  a  A 
The  special  senses  are  seldom  attected 
beyond  the  common  loss  of  the  power  of 
accommodation  in  the  eye.    Restriction  of 
the  fields  of  vision  has,  however,  been  noted, 
and  very  rarely  transient  deafness.  The 
spMncters  have  been  affected  in  only  a  few 
very  severe  cases.  .  . 

The  course  of  diphtheritic  paralysis  is 
irregular  and  variable.  Its  onset  is,  indeed, 
almost  uniformly  by  the  affection  of  the 
palate  and  eye,  although,  in  rare  ^ses,  one 
or  both  of  these  parts  have  escaped,  or  their 
impairment  has  been  so  slight  as  to  be 
unnoticed.  The  order  in  which  the  other 
parts  suffer,  and  the  degree  attained  by  the 
paralysis  in  each,  present  no  uniformity. 
As  it  is  passing  away  from  one  part,  and 
the  patient  seems  near  convalescence,  loss 
of  power  may  commence  m  some  other 
part  and  may  progress  to  a  considerable 
degree :  as  the  limbs  are  recovering,  the 
pharynx  may  become  weak,  or  the  inter- 
costals may  fail  to  afford  the  needed  strength 
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for  breathing,  or  indications  of  paralysis  of 
the  heart  may  give  reason  for  the  utmost 
concern.  When  one  part,  however,  has  begun 
definitely  to  improve,  the  paralysis  does  not 
again  increase  in  it,  nor  does  it  return  to  a 
part  from  which  it  has  passed  away.  The 
duration  of  the  affection  is  thus  very  vari- 
able, and  may  be  from  two  weeks  to  three 
months.  Death  is  usually  due  to  weakness 
from  inability  to  take  food,  in  consequence 
of  paralysis  of  the  pharynx,  to  asphyxia 
from  the  weakness  of  the  muscles  of  respira- 
tion, or  to  syncope  from  paralysis  of  the 
heart. 

Pathology. — The  naked-eye  changes  are 
confined  to  indications  of  congestion,  and  to 
minute  haemorrhages  in  the  substance  of  the 
brain  and  spinal  cord;  very  seldom  larger 
extravasations  have  been  found  in  the  brain. 
The  microscope,  however,  shows  a  varying 
degree  of  acute  degeneration  of  the  paralysed 
muscles,  sometimes  very  intense  and  accom- 
panied with  increase  of  their  nuclei.  In  a  few 
mstances,  such  intense  changes  in  the  muscles 
have  been  the  only  alteration  found.   On  the 
other  hand,  the  muscles  have  in  some  cases 
presented  little  change.   Degeneration  in  the 
nerves  is  almost  invariable.     It  is  usually 
greatest  towards  the  periphery,  but  in  the 
smaller  branches  there  may  be  disconnected 
tracts  of  degeneration.    Occasionally  it  ex- 
tends up  to,  and  even  involves,  the  anterior 
roots,  very  rarely  the  posterior  roots.  Its 
extent  and  degree  correspond  to  those  of  the 
paralysis.    The  affection  is  one  of  the  nerve- 
fibres  themselves,  the  connective-tissue  ele- 
ments being  little  altered,  except  in  the 
palatine  nerves.    First  the  medullary  sheath 
breaks  up,  and  afterwards,  in  a  less  extent, 
the  axis-cylinder  of  the  fibres.    The  spinal 
cord  is  often  normal,  but  sometimes  slight 
alterations  are  found  in  it,  chiefly  a  granular 
change  in  the  motor  nerve-cells.     In  ex- 
tremely acute   cases,   small  extravasations 
have  been  found  in  the  nerve-roots.  Or- 
ganisms have  been  often  searched  for,  but 
as  a  rule  in  vain. 

The  similarity  of  these  lesions  to  those 
met  with  in  multiple  neuritis  due  to  toxic 
substances,  simple  and  organic,  together  with 
the  absence,  in  the  neighbourhood  of  the 
affected  structures,  of  the  organisms  which 
are  the  actual  cause  of  diphtheria,  makes  it 
probable  that  the  affection  is  the  result  of 
some  chemical  substance,  circulating  in  the 
blood,  and  produced  directly  or  indirectly  by 
the  organisms.  This  opinion  is  supported  by 
the  analogy  presented  by  other  diseases,  in 
which  changes  in  the  nerve- elements  are 
associated  with  specific  organisms  which 
nave  been  proved  to  act  indirectly  through 
me  production  of  a  chemical  poison.  More- 
over, the  opinion  has  been  recently  shown  to 
■correct  by  the  investigations  of  Dr.  Sidney 
3  ^ho.1™8  f°«nd  that  the  disease  is 
associated  with  the  presence  of  a  peculiar 


;albumose'  in  the  blood;  and  that  this,  in- 
jected into  the  blood  of  an  animal,  produces 
both  the  symptoms,  and  the  exact  lesion  in 
the  nerves,  of  diphtheritic  paralysis.  He 
has  ascertained  facts  which  suggest  that  this 
poison  is  not  produced  directly  by  the  organ- 
isms, but   that   these  generate  a  ferment 
which  enters  the  blood  and  acts  on  albumi- 
nous substances,  especially  in  the  spleen;  and 
that  these  substances,  under  the  influence  of 
this  ferment-like  product  of  the  organisms, 
are  transformed  into  the  poison.  Apparently! 
the  degree  and  extent  to  which  the  organisms 
give  rise  to  these  chemical  processes  vary 
in  different  cases ;  and  possibly  the  result  is 
influenced  by  differences,  which  we  cannot 
yet  otherwise  discern,  in  the  elements  of  the 
body  from  which  the  poison  seems  to  be  pro- 
duced.   But  the  facts  ascertained  afford  a 
clear  explanation  of  all  the  chief  phenomena 
of  diphtheritic  paralysis. 

Diagnosis.— Only  when  the  character  of 
the  primary  disease  has  not  been  detected 
is  there  any  difficulty  in  recognising  the 
nature  of  the  paralysis;  but  its  successive 
features  are  so  special,  that,  even  under  these 
circumstances,  the  cases  are  few  in  which  a 
difficulty  ought  to  exist.    It  is  greatest  when 
the  sore-throat  has  been  so  slight  that  medi- 
cal advice  was  not  sought,  early  paralysis  of 
the  palate  was  absent  or  unnoticed,  and  the 
affection  of  sight  trifling  and  transient.  But 
the  subacute  onset  of  the  affection,  the  state 
of  the  muscles,  and  the  distribution  of  the 
weakness,  are  sufficient  to  suggest  strongly 
its  cause.  _  The  absence  of  the  knee-jerk  is  of 
especial  significance,  not  only  in  the  cases  of 
motor  paralysis,  but  also  when  sensory  loss  is 
the  chief  symptom,  and  its  peculiar  distribu- 
tion puzzles  the  observer.     The  knee-jerk 
can  be  obtained  only  in  some  of  the  cases  in 
which  there  are  no  symptoms  in  the  legs.  Its 
absence,  in  cases  in  which  incoordination  is 
the  chief  symptom,  may,  however,  assist  an 
occasional  mistake,  that  of  thinking  that  the 
symptoms  indicate  locomotor  ataxy.    It  is 
sometimes  thought  that  true  tabes  has  de- 
veloped, even  if  the  nature  of  the  primary 
disease  was  recognised,  when  the  ataxy  is 
of  long  duration.    But  it  passes  away  even 
after  several  months. 

Prognosis. — No  case  is  free  from  danger 
to  life,  which  may  come  on  even  in  caseB  of 
slight  degree  or  that  seem  to  be  progres- 
sing favourably,  in  consequence  of  the  in- 
volvement of  the  muscles  of  respiration,  of 
the  pharynx,  or  the  heart.  Apart  from  these, 
the  prognosis  is  good,  although  it  is  certain 
that  in  every  sovere  case  many  months  must 
pass  before  physical  strength  returns,  and  a 
still  longer  time  before  the  constitution  has 
regained  its  previous  enorgy. 

Treatment. — Extreme  care  to  maintain 
the  patient's  strength,  by  careful  feeding  and 
by  rest,  is  necessary  in  every  case,  however 
trifling  it  may  seem,  because  we  can  never 
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feel  sure  that  the  strength  may  not  he  taxed 
to  the  utmost  hy  some  development  of  the 
disease.  The  difficulty  of  supplying  nourish- 
ment is  greatest  when  the  need  for  it  is  most 
urgent  —  when  the  pharynx  is  so  much 
weakened  that  swallowing  is  difficult  or  im- 
possible, and  dread  of  choking-attacks  con- 
stitutes an  additional  difficulty.    It  may  he 
necessary  to  give  liquid  food  by  a  catheter 
passed  through  the  nose,  or  by  the  rectum. 
In  the  latter  case,  especially,  the  process  of 
digestion  should  be  commenced,  with  pepsin 
or  pancreatin,  before  the  enemata  are  given. 
Great  patience  and  tact  are  required  in  such 
cases  in  children  to  avoid  the  harmful  in- 
fluence of  mental  distress.     The  affected 
muscles  may  be  gently  rubbed,  and  voltaic 
electricity  should  be  applied  to  them  if  there 
is  conspicuous  wasting,  and  especially  if 
there  is  loss  of  faradic  irritability.  Apart 
from  this  loss,  however,  electricity  is  not 
necessary,  and  may  do  harm,  in  the  case  of 
children,  by  the  emotional  disturbance  the 
application  is  apt  to  cause.    Tonics,  such  as 
quinine,  and  iron  if  it  is  indicated  by  anaemia, 
may  be  given  with  apparent  advantage,  and 
it  is  possible  that  strychnine  has  some  influ- 
ence in  promoting  the  recovery  of  the  nerves. 
It  is,  however,  doubtful  whether  it  does  good 
in  the  early  stage  of  the  affection,  during 
which  the  only  effectual  agent  would  be  one 
that  neutralises  the  influence  of  the  poison 
which  is  at  work;  and  such  an  agent  has  yet 
to  he  discovered.  Little  can  be  done  for  other 
symptoms,  and,  indeed,  for  most  of  them 
little  is  needed.    When  the  heart's  action  is 
unduly  frequent  and  feeble,  small  closes  of 
digitalis  may  be  given,  their  effect  being  care- 
fully watched.    In  sudden  failure  of  the 
heart's  action,  faradisation  to  the  skin  of  the 
prascordial  region  has  been  recommended; 
and  in  paroxysmal  dyspnoea  and  imminent 
suffocation  from  the  accumulation  of  mucus 
in  the  chest,  from  paralysis  of  the  muscles  of 
respiration,  Duchenne  believed  that  he  had 
saved  life  by  stimulating  the  respiratory 
centre  by  means  of  the  application  of  fara- 
dism  to  the  back  of  the  chest. 

W.  R.  Gowees. 

PARALYSIS, '  INFANTILE.  —  Sy- 

non  •  Acute  Atrophic  Spinal  Paralysis ; 
Anterior  Poliomyelitis;  Fr.  Paralysie  Essen- 
tielle  de  VEnfamce  (Laborde) ;  Paralysie 
Atrophique  Gradsseuse  de  VEnfance  (Du- 
chenne) ;  Ger.  Kinderlahmung. 

Definition.  — Paralysis,  acute  in  onset, 
various  in  distribution  and  extent,  followed 
by  recovery  in  some  parts  and  persistence  in 
others,  with  rapid  muscular  wasting  and  the 
electrical  reaction  of  degeneration;  com- 
monly due  to  inflammation  of  the  anterior 
grey  matter  of  the  spinal  cord. 

Etiology.— This  disease  is  most  common 
in  children  at  an  age  varying  from  a  lew 
months  to  a  few  years ;  three-fifths  ot  tne 
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cases  come  on  in  the  first  three  years  of  life, 
and  hence  the  name  by  which  it  is  often 
known ;  but  it  also  occurs  in  older  children 
and  young  adults,  and  is  indeed  met  with  at 
least  up  to  middle  life.  In  infancy,  males 
and  females  suffer  with  equal  frequency;, 
subsequently,  the  affection  occurs  chiefly  in' 
males.  Hereditary  influences  take  but  a 
trifling  share  in  its  causation.  Season  has 
a  marked  influence;  three-quarters  of  the 
cases  occur  during  the  hottest  third  of  the 
year.  It  often  follows  exposure  to  cold,  and 
occasionally  succeeds  a  fall  at  an  interval  of 
a  few  days.  Over-exertion  probably  pre- 
disposes to  it.  It  seldom  follows  any  dif- 
ferent malady  ;  in  the  cases  in  which  it  has 
been  thought  to  be  secondary  the  general 
illness  has  really  been  part  of  the  affection. 

Anatomical  Chaeactees. — The  atrophied 
muscles  are  found  to  have  undergone  granu- 
lar or  fatty  degeneration,  with  disappearance, 
to  a  greater  or  less  extent,  of  the  transverse* 
striffi.  Many  fibres,  however,  are  simply 
narrower  than  normal,  and  occasionally  a 
mysterious  increase  in  width  is  found.  Oil- 
globules  and  numerous  fat-cells  are  also 
found  between  the  fibres.  Ultimately,  in  the 
most  wasted  muscles,  fibrous  tracts  occupy 
the  place  of  the  muscular  tissue,  but  among 
them  a  normal  fibre,  with  its  striation  pre- 
served, can  here  and  there  be  seen. 

It  has  been  shown  hy  the  investigations 
of  Cornil,  Prevost  and  Vulpian,  Charcot  and 
Joffroy,  of  Lockhart  Clarke  and  of  others, 
that  in  fatal  cases  of  infantile  paralysis  the 
spinal  cord  and  its  nerves  are  always  affected. 
The  few  examinations  made  in  the  early  stage 
have  revealed  a  condition  of  acute  inflamma- 
tion of  the  anterior  cornua,  varying  in  degree 
at  different  parts,  but  extending  only  a  short 
distance  into  the  adjacent  white  substance. 
At  an  interval  of  years  after  the  onset  a 
condition  is  found  such  as  acute  inflamma- 
tion would  produce :  shrinking  of  the  anterior 
horns  corresponding  to  the  most  affected 
muscles,  with  increase  of  the  connective  tissue 
in  them,  and  disappearance  of  most  ot  the 
motor  nerve-cells,  those  that  remam  being 
reduced  to  small  angular  bodies.  The  corre- 
sponding fibres  of  the  anterior  roots  are 
degenerated,  and  the  degeneration  can  be 
followed  down  to  the  atrophied  muscles. 

Symptoms.— At  the  onset  of  the  affection 
there  are  commonly  symptoms  of  two  classes : 
the  paralysis  already  mentioned,  and  indica- 
tions of  general  illness,  apparently  the  result 
of  a  morbid  blood-state— malaise,  pyrexia, 
vomiting,  headache,  and  sometimes  general 
convulsions  such  as  may  attend  any  acute 
disorder  in  early  life.  These  vary  much  m 
amount  and  duration;  they  may  be  severe 
and  last  for  days  before  the  loss  of  powei 
comes  on,  or  they  may  be  so  slight  as  to  be 
unnoticed.  When  severe,  there  is  so  muoU 
^stration  that  the  P^cess  of  the  onset  of 
the  paralysis  may  not  be  noticed,  and  it  maj 
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only  be  discovered  when  returning  strength 
reveals  local  disability.  There  is  frequently 
pain  in  the  limbs,  and  sometimes  pain  and 
tenderness  in  the  nerves  so  pronounced  as  to 
iustify  the  suspicion  of  a  simultaneous  dis- 
seminated neuritis ;  the  latter,  however,  passes 
away,  and  the  acute  paralysis  is  always  due 
to  the  lesion  in  the  spinal  cord.  The  paralysis, 
as  a  rule,  is  motor  only.  Sensation  is  im- 
paired only  in  extremely  rare  cases  in  which 
inflammation  is  so  intense  as  temporarily  to 
affect  all  the  conducting  functions  of  the 
cord.  When  sensation  is  impaired  there  is 
always  incontinence  of  urine  ;  bed-sores  are 
almost  unknown,  even  in  the  acute  stage  of 
the  disease.  A  slight  local  elevation  of  tem- 
perature in  the  most  paralysed  parts  has  been 
noted  in  the  early  stage,  but  subsequently  the 
affected  limb  is  colder  than  the  other.  This 
is  due,  at  least  in  part,  to  the  loss  of  the  aid 
to  circulation  which,  in  health,  is  supplied 
by  muscular  action. 

Reflex  action  is  necessarily  lost  in  the 
parts  related  to  the  muscles  involved.  That 
from  the  skin  is  at  first  abolished  where  there 
is  weakness,  but  it  returns  with  or  soon  after 
recovery  of  power  in  the  less  affected  parts. 
If  the  paralysis  is  persistent  it  remains  absent. 
The  myotatic  irritability  is  lost  in  the  same 
or  even  greater  degree,  so  that,  for  example, 
no  knee-jerk  is  obtainable  if  the  extensors  of 
the  knee  are  even  slightly  affected.  This  loss 
is  due  to  the  interruption  of  the  muscle  reflex 
arc  by  the  disease  of  the  grey  matter.  In 
rare  cases  of  cervical  poliomyelitis  the  morbid 
process  may  spread  into  the  lateral  columns, 
so  that,  in  addition  to  the  wasting  and  para- 
lysis of  the  arms,  there  may  be  paralysis 
without  wasting  in  the  legs.  In  such  cases 
the  myotatic  irritability  in  the  legs  may  be 
increased.  After  a  few  months,  however, 
the  condition  of  the  legs  becomes  normal. 

"When  the  paralysis  of  a  limb  is  incomplete, 
the  muscles  involved  vary  in  different  cases; 
and  as  different  parts  of  two  or  more  limbs 
may  be  affected,  the  combinations  of  palsy 
which  result  are  extremely  varied.  Some- 
times the  muscles  affected  are  those  which 
are  functionally  associated  ;  more  frequently 
the  affection  is  random ;  but  the  commonest 
condition  is  an  irregular  affection  of  the 
muscles  that  are  associated  in  the  centre. 
The  degree  of  affection  of  the  individual 
muscles  also  varies,  the  loss  of  power  in  some 
being  absolute,  in  others  only  partial.  In 
the  legs  the  paralysis  is  rarely  complete; 
most  frequently  it  is  partial,  and  the  muscles 
below  the  knee  suffer  more  often  than  those 
above  the  knee.  The  calf-muscles  are  affected 
Jess  frequently  than  the  anterior  tibial  or 
peroneal  muscles,  and  hence  talipes  equinus 
is  a  common  form  of  the  deformity  that 
ensues  from  the  contraction  of  the  less  affected 
muscles. 

i,Jni th?  arm  nearlv  au  the  muscles  may  be 
involved,  but  all  are  seldom  entirely  para- 


lysed.   The  intrinsic  muscles  of  the  hand 
often  suffer,  and  either  the  thenar  muscles  or 
the  interossei  may  be  most  damaged.  The 
muscles  of  the  forearm  are  frequently  affected, 
but  the  supinators  may  escape  when  the  ex- 
tensors are  involved.  Of  all  the  arm-muscles, 
the  deltoid  is  that  most  frequently  affected ;  it 
may  suffer  alone  or  in  association  with  others. 
The  '  upper-arm  type '  of  palsy,  of  Erb,  is 
sometimes  met  with,  in  which  the  deltoid, 
supra-  and  infra-spinatus,  biceps,  and  supina- 
tors, are  all  involved ;  but  the  irregularity  of 
grouping  is  shown  by  the  fact  that  the  triceps  is 
often  affected  with  these  muscles.  The  serra- 
tus  magnus  is  occasionally  affected,  and  the 
upper  part  of  the  pectoralis  major  (which  is 
normally  associated  in  function  with  it)  may 
also  suffer,  while  the  lower  part  escapes. 
The  middle  part  of  the  trapezius,  and  other 
of  the  scapular  muscles,  are  occasionally  in- 
volved. The  cervical  muscles  rarely  suffer,  but 
'  the  diaphragm  is  sometimes  paralysed ;  per- 
j  manent  wasting  of  the  intercostals  and  trunk 
j  muscles  is  rare,  although  they  may  be  in- 
I  volved  at  first,  and  this  should  be  borne  in 
I  mind,  as  curvature  of  the  spine  has  been  pro- 
I  duced  by  allowing  the  patient  to  sit  up  while 
the  muscles  were  still  weak.    The  muscles 
supplied  by  cranial  nerves  are  rarely  affected ; 
the  writer  has  once  seen  paralysis  of  the 
face  on  one  side,  associated  with  wasting  of 
the  limbs,  in  an  otherwise  characteristic  case, 
and  an  instance  of  the  affection  of  the  face 
and  tongue  has  been  recorded  by  Dr.  W. 
Pasteur. 

Coukse. — -The  course  of  the  disease  has 
been  already  indicated.    There  are :  (1)  the 
initial  stage  of  paralysis,  lasting  for  a  few 
hours,  a  week,  or  even  a  month ;  (2)  a  sta- 
tionary period,  which  lasts  for  a  week  to  a 
month;  (3)  a  stage  of  'regression,'  during 
which  the  palsy  passes  away,  except  from 
certain  parts  in  which  wasting  occurs ;  this 
period  usually  occupies  from  one  to  six 
months;  and  (4)  a  chronic  stage,  during 
which  the  atrophy  continues,  slight  improve- 
ment may  occur,  but  contractures  and  de- 
formities are  developed.    These  are  due  to 
distortion  of  the  articulations  in  consequence 
of  the  contraction  and  permanent  shortening 
of  the  muscles  that  are  less  affected  than 
their  opponents,  which  become  fixed  by 
tissue-changes  in  them,  and  by  secondary 
changes  in  the  ligaments  of  the  articulations. 
It  is  especially  at  the  foot  that  these  occur, 
constituting  some  form  of  talipes,  especially 
talipes  equinus  or  equino varus,  less  com- 
monly talipes  calcaneus.   In  the  case  of  chil-  . 
dren,  the  growth  of  the  most  affected  limb 
will  be  hindered,  and  in  the  case  of  the  leg 
this  may  render  the  effect  of  the  paralysis 
more  obtrusive  by  its  interference  with  the 
gait. 

The  duration  of  this  stage  is  indefinite, 
because,  wherever  muscular  tissue  remains 
and   some   voluntary  power  returns,  this 
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slowly  improves,  and  the  muscles  develop 
under  the  influence  of  use,  it  may  be  during 
years.  Complete  recovery,  in  even  the  very 
slightest  cases,  is  extremely  rare,  and,  on  the 
other  hand,  death  from  the  disease  is  equally 
uncommon.  If  it  does  occur,  it  is  in  the 
early  stage,  and  it  may  result  from  the  initial 
disturbance  before  the  nature  of  the  com- 
plaint is  recognised.  Occasionally  death 
takes  place  at  the  end  of  the  first  week  or 
ten  days,  from  universal  paralysis,  or  from 
some  profound  associated  cerebral  disturb- 
ance. 

Eelapses  are  uncommon,  and  second  at- 
tacks are  practically  unknown.  Sequelse  are 
also  rare,  although  in  a  few  cases  some  other 
chronic  affection  of  the  spinal  cord  has  come 
on  when  the  subjects  of  infantile  paralysis 
have  reached  adult  life.  Thus  progressive 
muscular  atrophy  has  been  observed  to  start 
from  a  paralysed  limb.  Similarly,  lateral 
sclerosis  and  acute  and  subacute  anterior 
poliomyelitis  have  occurred  in  adults,  the 
subjects  of  old  infantile  paralysis. 

Diagnosis. —  A  difficulty  in  diagnosis  is 
only  likely  to  occur  in  the  early  stage,  when 
the  vomiting,  which  is  so  common,  is  apt  to 
lead  to  the  opinion  that  the  affection  is  only 
gastric  disturbance;  and  the  pyrexia  may 
cause  the  case  to  be  regarded  as  a  general 
febrile  affection.  The  mistake  can  only  be 
prevented  by  attention  to  the  state  of  the 
limbs,  and  by  giving  due  weight  to  any  sign  of 
defective  power.  Later,  the  wasting,  the  state 
of  the  electrical  reactions  in  the  muscles,  and 
the  loss  of  reflex  action  without  any  sensory 
change,  will  usually  be  sufficient  to  allow  a 
definite  diagnosis  to  be  made.  In  the  earlier 
condition,  the  existence  of  the  paralysis  is  not 
unlikely  to  be  overlooked,  and  the  immobility 
to  be  ascribed  to  prostration.  But  total  im- 
mobility, and  still  less  local  immobility,  is 
not  produced  by  prostration.  "When  the 
pyrexia  ceases,  while  the  loss  of  power  per- 
sists or  increases,  the  existence  of  paralysis 
is  always  unmistakable.  In  adults  the  danger 
of  a  mistake  in  the  early  stage  is  less. 

From  chronic  diseases  of  the  spinal  cord  the 
condition  is  distinguished  by  its  acute  onset. 
Acute  transverse  myelitis  may  be  closely 
simulated  if  the  inflammation  of  the  grey 
matter  is  bilateral;  the  age  of  the  patient 
usually  suggests  correctly  the  nature  of  the 
disease.  The  usual  form  of  transverse  myelitis 
also  occurs,  as  a  rule,  not  in  one  of  the  en- 
largements, but  in  the  dorsal  region.  Diffi- 
culty will,  indeed,  usually  be  prevented  by 
the  recollection  of  the  fact  that  transverse 
myelitis  in  children  is  always  poliomyelitis. 
The  very  slow  onset  of  pseudohypertrophic 
paralysis,  developing  as  it  does  gradually  with 
the  child's  growth,  should  sufficiently  dis- 
tinguish it  from  this  disease.  Diphtheritic 
paralysis  sometimes  offers  a  difficulty,  especi- 
ally if  the  preceding  sore-throat  have  been 
slight  or  unnoticed,  but  is  distinguished  by 


its  gradual  onset  and  special  features.  The 
distinction  from  cerebral  palsy  is  usually 
easy;  in  this  there  is  never  loss  of  faradic 
irritability  or  of  reflex  action,  nor  is  there 
extreme  or  local  muscular  wasting.  The 
character  of  the  convulsions  also  is  different ; 
those  which  take  place  at  the  onset  of  in- 
fantile paralysis  are  general,  those  which  are 
associated  with  a  cerebral  palsy  are  usually 
unilateral  or  commence  locally. 

The  only  diseases  outside  the  nervous  sys- 
tem which  may  be  mistaken  for  infantile 
paralysis  are  those  in  which  movement  is  as- 
sociated with  pain,  such  as  hip-joint  disease, 
necrosis  of  the  femur,  or  the  affection  known 
as  scorbutic  rickets,  in  which  there  are  symp- 
toms of  scurvy  associated  with  those  of 
rickets.  A  careful  examination  is  usually 
sufficient  to  show  that  pain  is  all  that  pre- 
vents movement.  The  preservation  of  the 
knee-jerk  is  often  of  great  significance. 

Prognosis. — In  the  vast  majority  of  cases 
the  disease  involves  no  immediate  danger  to 
life.  It  is  probably  greatest  when  there  is 
severe  constitutional  disturbance,  and  in  con- 
sequence of  this,  before  the  characteristic 
paralytic  symptoms  have  been  noticed.  There 
is  also  some  danger  from  after-effects,  espe- 
cially in  consequence  of  the  slight  power  of 
resistance  to  other  morbid  influences  which 
remains  after  the  severe  constitutional  dis- 
turbance connected  with  the  onset. 

If  the  paralysis  has  remained  stationary, 
that  is,  has  not  increased  in  extent,  for  twenty- 
four  hours,  the  danger  of  further  extension  is 
small.  As  regards  the  question,  "What  is 
likely  to  be  the  permanent  condition? — an 
answer  cannot  be  given  for  a  week  or  ten 
days,  and  its  nature  will  depend  upon  the 
condition  found  to  be  present  on  electrical 
examination.  The  muscles  which  then  have 
lost  faradic  irritability  will  certainly  waste, 
will  remain  for  a  long  time  paralysed,  and 
will  probably  be  to  some  extent  permanently 
disabled.  If,  however,  there  is  no  loss  of 
faradic  irritability  at  the  end  of  this  period, 
but  it  is  apparent  at  the  end  of  a  fortnight 
or  three  weeks,  the  wasting  will  be  slighter 
in  degree,  and  some  ultimate  recovery  may 
be  expected  even  in  the  most  affected  part. 
"When  there  is  no  loss  of  faradic  irritability, 
the  paralysis  will  pass  away  in  the  course 
of  a  few  weeks  or,  at  most,  a  few  months. 
But  this  condition  is  unfortunately  rare. 

In  the  chronic  stage,  unless  there  is  some 
sign  of  returning  power  within  three  weeks, 
very  little  recovery  will  occur.  Tbe  reten- 
tion of  voltaic  irritability  in  the  muscles  is 
so  far  satisfactory  as  showing  that  there  has 
been  no  destructive  degeneration  in  them, 
and  that  there  are  favourable  conditions  for 
the  exertion  of  voluntary  power.  But  it 
does  not  lessen  the  grave  significance  of  the 
existing  palsy  and  the  loss  of  faradic  irri- 
tability, indicating  persistent  nerve-degenera- 
tion.   If,  on  the  other  hand,  at  the  end  ol 
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two  or  three  months,  some,  however  slight, 
faradio  irritability  can  be  detected,  improve- 
ment is  probable,  and  it  may  be  considerable. 
It  is  always  necessary  to  remember  that  in 
children  an  apparently  increased  disability, 
referable  to  arrest  of  growth,  is  really  com- 
patible with  actual  improvement. 

Treatment. — The  treatment  in  the  early 
stage  should  be  that  of  the  general  state, 
guided  by  any  causal  indications  that  may  be 
detected,  such  as  free  sweating  and  salicylate 
of  sodium  in  a  case  distinctly  due  to  exposure 
to  cold.  If  there  is  pyrexia,  a  diuretic  may 
be  added.  The  child  should  be  kept  at  per- 
fect rest  on  the  side,  and  warmth  applied  over 
the  affected  part  of  the  cord  by  poultices  or 
fomentations.  "When  there  is  spinal  pain, 
marked  relief  is  afforded  by  these  means. 

It  is  very  difficult,  in  such  a  disease  as  this, 
to  ascertain  the  effect  of  treatment,  as  there 
is  a  natural  tendency  for  the  morbid  process 
to  cease  and  for  improvement  to  take  place. 
Full  doses  of  ergot  and  belladonna  have  been 
credited  with  the  power  of  arresting  it,  al- 
though there  is  no  definite  proof  that  the 
arrest  and  the  use  of  these  remedies  have 
been  anything  more  than  coincident.  Either, 
however,  may  be  employed  apparently  with- 
out fear  of  harm. 

"When  the  acute  first  stage  is  over,  careful 
management  must  be  continued  for  some 
time,  especially  in  the  cases  in  which  the 
constitutional  disturbance  has  been  great. 
When  the  acute  stage  is  over,  tonics,  especi- 
ally iron  and  quinine,  are  needed.  Strychnine 
also  may  be  given  in  all  cases,  but  it  should 
not  be  commenced  sooner  than  three  or  four 
weeks  after  the  disease  has  become  stationary. 
As  the  malady  frequently  occurs  at  an  age  at 
which  rickety  conditions  develop  from  any 
interference  with  the  general  health,  treatment 
with  the  view  of  anticipating  such  constitu- 
tional effects  should  be  adopted  in  young 
children.  For  this  purpose  iron  and  cod- 
liver  oil  are  especially  useful. 

The  use  of  electricity  is  an  important  part 
of  the  treatment,  and,  in  order  to  prevent  its 
ineffective  or  harmful  employment  in  unsuit- 
able circumstances,  the  reasons  for  its  em- 
ployment ought  to  be  clearly  understood. 
There  is  no  evidence  that  it  can  or  does 
influence  the  process  of  recovery  of  the 
damaged  elements  either  in  the  cord  or 
nerves.  The  reasons  for  its  use  depend  upon 
the  fact  that  the  disease  entails  nerve-degen- 
eration, and  that  the  related  muscular  fibres 
undergo  changes  in  nutrition  and  ultimately 
perish  if  no  nerve-regeneration  occurs.  While 
the  influence  normally  exerted  through  the 
nerves  is  in  abeyance,  the  muscles  are  de- 
stitute of  functional  stimulation,  and  it  is 
with  the  view  of  supplying  the  place  of  this 
that  electricity  is  to  be  used.  When  both 
cell  and  fibre  have  perished,  electricity  can 
do  no  good ;  but  where  there  has  been 
damage  but  not  destruction,  so  that  the 


fibres  recover  and  again  become  capable  of 
conveying  nutritional  and  volitional  influ- 
ences, electricity  is  of  distinct  service  in 
preventing  a  disproportionate  failure  of  mus- 
cular nutrition.  Only  voltaic  electricity  can 
stimulate  the  muscle  when  the  nerve-fibres 
are  degenerated,  and  this  is  consequently 
the  form  that  must  be  used.  The  mode  of 
application  is  determined  by  the  fact  that  it 
is  only  when  the  current  is  interrupted  that 
the  muscular  tissue  is  stimulated  to  contract. 
One  terminal  is  kept  still,  the  other  being 
stroked  down  the  muscles  and  lifted  from 
the  skin  at  each  stroke.  Some  place  the 
immobile  terminal  over  the  spine,  but  there 
is  no  evidence  that  the  spinal  cord  is  reached 
in  this  way.  The  negative  pole  will  be  that 
most  generally  useful  in  stroking  the  muscles, 
as  the  normally  greater  irritability  to  the 
negative  pole  frequently  persists.  Of  course, 
soft  well-moistened  terminals  must  be  used, 
the  skin  also  being  thoroughly  softened  with 
water  or  salt  and  water,  and  a  current  should 
be  used  sufficiently  strong  to  produce  visible 
contraction,  provided  this  does  not  cause 
distressing  pain ;  if  it  does,  it  is  better  to  be 
content  with  the  strongest  current  that  can 
be  borne  without  emotional  disturbance. 
The  strength  used  should  always  be  gradually 
increased. 

Systematic  rubbing  of  the  affected  muscles 
is  also  useful.  This  stimulates  the  circula- 
tion, which  is  always  defective,  and  probably 
promotes  nutrition.  The  muscles  should  be 
rubbed  and  gently  kneaded  daily,  upward 
rubbing  being  especially  useful.  Great  care 
should  be  exercised  in  keeping  the  affected 
limbs  as  warm  as  possible ;  and  bronchial 
catarrh  should  be  guarded  against,  especially 
in  cases  in  which  the  respiratory  muscles  are 
involved. 

The  prevention  of  deformities  of  the  spine 
or  in  connexion  with  contractures  causing 
displacement  at  joints  must  be  carefully 
looked  to.  Mechanical  appliances  may  have 
to  be  ultimately  adopted,  and  not  infre- 
quently tenotomy  is  necessary.  But  such 
deformities  should  as  far  as  possible  be  pre- 
vented by  systematic  movement  and  atten- 
tion to  posture.  The  process  of  slow  im- 
provement, once  started,  may  go  on  for  years 
by  the  slow  growth  of  the  muscle  that  has 
recovered  under  the  stimulus  of  use,  and  this 
improvement  may  be  augmented  by  various 
contrivances  for  allowing  the  muscle  to  act 
to  the  best  advantage.       w>  R  GowER3t 

PARALYSIS,  SENSORY. — Sec  Sen- 
sation, Disorders  of. 

PARALYSIS,  TOXIC— Various  kinds 
of  paralysis,  due  to  multiple  neuritis  in  the 
mam,  are  produced  by  such  poisons  as  alco- 
hol, arsenic,  and  lead  on  the  one  hand ;  and 
by  the  poisons  associated  with  certain  specific 
t  diseases  on  the  other,  such  as  diphtheria, 
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tuberculosis,  variola,  and  others  of  the  exan- 
themata. Most  of  these  conditions  are  de- 
scribed together  under  the  head  of  '  multiple 
neuritis '  (see  Neuritis,  Multiple  ;  and 
Paralysis,  Diphtheritic).  It  should  be  re- 
membered, however,  that  in  the  case  of 
arsenic,  and  still  more  of  lead,  paralytic 
symptoms  traceable  to  poisoning  by  these 
substances  may  be  due  in  some  instances, 
wholly  or  in  part,  to  degenerative  changes  in 
the  anterior  cornua  of  the  spinal  cord.  It 
has  been  thoroughly  established  that,  in 
some  cases,  poisoning  by  lead  leads  to 
pathological  conditions  of  the  spinal  cord 
very  similar  to  those  met  with  in  chronic 
spinal  paralysis.  A  similar  tendency  to  in- 
volvement of  the  spinal  cord,  rather  than  the 
peripheral  nerves,  occurs  during  or  just  after 
some  of  the  acute  specific  fevers.  It  is  well 
known  that  the  beginnings  of  various  dis- 
eases of  the  spinal  cord  are  prone  to  date 
from  such  a  period. 

H.  Charlton  Bastian. 

PARAMENIA  (napd,  irregularly;  and 
firjv,  a  month). — A  term  for  irregular  menses. 
See  Menses  or  Menstruation,  Disorders  of. 

PARAMYOCLONUS  MULTI  - 
PLEX  (wapd,  indicating  on  both  sides ;  pvs, 
pvos,  muscle;  and  kXoW,  commotion). — De- 
finition.— An  affection,  occurring  in  adults, 
usually  ending  in  recovery,  which  is  cha- 
racterised by  clonic  spasm  in  the  muscles  of 
the  limbs,  symmetrical,  but  varying  in  dif- 
ferent parts,  and  often  more  or  less  parox- 
ysmal. It  was  first  well  described  by  Fried- 
reich, who  proposed  for  it  this  designation. 
Among  the  cases  which  have  been  since 
observed,  there  have  been  many  variations 
from  the  type  of  the  original  case,  and  the 
malady  is  not  well  defined. 

^Etiology.— Little  is  known  of  the  causes 
of  the  affection,  beyond  the  general  facts 
that  it  occurs  chiefly  in  men,  and  may  begin 
at  any  age  between  puberty  and  sixty  years. 
It  does  not  appear  to  be  hereditary ;  cases 
of  clonic  spasm  in  several  members  of  a 
family  have  differed  considerably  from  this 
form.  The  onset  has  generally  seemed 
spontaneous ;  in  a  few  cases  it  has  followed 
some  apparent  exciting  cause,  such  as  fright, 
rheumatism,  or  malarial  fever,  but  such 
cases  have  been  too  rare  to  suggest  more 
than  a  general  disturbing  influence  on  the 
nervous  system. 

Symptoms. — There  are  sudden  spasmodic 
contractions  of  the  muscles,  the  same  muscles 
on  the  two  sides  usually  acting  together, 
but  in  unequal  degree.  The  contractions  on 
each  side  involve  a  single  muscle  or  only 
part  of  a  muscle,  or  one  or  two  adjacent 
muscles,  and  quickly  pass  from  one  part 
to  another.  Their  frequency  has  varied 
from  ton  to  fifty  per  minute ;  but  they  are 
irregular  in  time,  a  series  of  quick  contrac- 


tions being  followed  by  longer  intervals.  In 
some  cases  tonic  spasm  has  occurred  from 
time  to  time,  but  it  was  not  present  in  the 
case  described  by  Friedreich.  On  the  other 
hand,  very  slight,  and  even  fibrillary,  con- 
tractions have  also  been  occasionally  noticed. 
The  spasm  is  seated  chiefly  in  the  larger 
muscles,  especially  the  deltoid,  biceps,  tri- 
ceps, extensors  of  the  knee,  flexors  of  the 
knee,  and  the  calf  muscles.  It  is  in  these 
muscles  that  the  contractions  are  suffici- 
ently strong  to  cause  movement;  slighter 
contractions  are  sometimes  observed  in  the 
small  muscles  of  the  hands  and  feet.  The 
diaphragm  is  occasionally  involved,  causing 
a  peculiar  sound,  something  like  hiccough. 
Voluntary  movement  lessens  the  spasm,  and 
occasionally  arrests  it;  it  is  also  dimin- 
ished by  alcohol  and  by  mental  excitement. 
In  a  few  cases  the  contractions  have  con- 
tinued during  sleep.  They  have  been  so 
violent  in  some  cases  (which  are  at  least 
allied  to  this  form)  that  the  energetic  spasm 
has  thrown  the  patient  from  the  chair  on 
which  he  was  sitting.  As  a  rule,  there  have 
been  no  other  symptoms,  in  either  the  ner- 
vous or  general  system.  After  lasting  for 
several  months,  or  even  for  a  year,  the  spas- 
modic contractions  have  gradually  lessened, 
and,  in  most  cases,  have  passed  away. 

Nothing  is  known  of  the  pathology  of  the 
affection.  Such  clonic  spasm  characterises 
the  '  electrical  chorea,'  which  occurs  in  Italy, 
and  is  probably  the  result  of  a  toxic  influ- 
ence, possibly  malarial.  But  this  is  a  fatal 
disease,  and  is  thus  sharply  differentiated 
from  'paramyoclonus.'  The  latter  is  prob- 
ably allied  to  the  peculiar  chronic  '  senile 
chorea,'  which  is  occasionally  met  with  in 
persons  who  have  not  yet  reached  old  age, 
and  is  sometimes  recovered  from. 

Treatment.  —  It  is  not  clear  that  any 
treatment  has  modified  the  course  of  the 
malady,  which  has  had  a  definite  tendency, 
in  most  cases,  either  to  lessen  or  to  per- 
sist. But  it  has  been  thought  that  benefit 
has  been  afforded  by  giving  bromide  of 
potassium  as  a  sedative,  together  with 
quinine,  strychnine,  and  other  nervine  tonics. 
Voltaic  electricity  has  been  said  to  do  good 
in  a  few  instances,  a  current  as  strong  as 
the  patient  can  bear  being  passed  from  the 
spine  to  the  affected  muscles  for  a  quarter 
of  an  hour  each  day.  In  very  severe  cases 
the  hypodermic  injection  of  morphine  has 
been  useful.  It  is  probable  that  phenazone 
or  acetanilide  would  be  beneficial,  but  the 
malady  is  so  rare  that  therapeutical  facts 
can  only  be  very  slowly  accumulated. 

W.  E.  Gowers. 

PAEAMYOTONE  (Paramyotonia ; 
napa,  on  both  sides  ;  jiOr,  pvos,  muscle ;  tovos, 
stretching).— This  name  is  applied  to  a  con- 
dition characterised  by  muscular  spasm.  It  is 
thus  applicable  to  Thomson's  disease,  a  more 
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common  designation  of  this  condition  being, 
however,  myotonia.  Two  varieties  of  para- 
myotone  have  been  described — the  congenital 
by  Eulenburg,  and  the  ataxic  by  Dr.  Gowers. 
In  the  former,  several  members  of  the  same 
family  were  affected,  and  in  some  of  these 
the  symptoms  were  present  soon  after  birth. 
The  malady  was  characterised  by  transitory 
tonic  spasm,  easily  excited  by  cold,  and 
usually  dispelled  by  warmth.  The  facial 
muscles  were  especially  liable,  and  the  rigi- 
dity was  succeeded  by  weakness.  There  was 
no  change  in  the  electrical  reactions,  except 
that  the  irritability  seemed  to  be  lowered.  In 
the  solitary  case  of  ataxic  paramyotone,  de- 
scribed by  Dr.  Gowers,  there  was  persistent 
tonic  spasm  associated  with  ataxy.  There 
was  weakness  both  of  arms  and  legs,  but  the 
incoordination  was  greatest  in  the  arms. 
There  was  also  impaired  sensibility,  distinct 
for  touch  and  pain,  slight  for  temperature, 
on  the  hands  and  feet,  especially  the  palms 
and  soles.  No  sign  of  myotatic  irritability 
could  be  elicited,  but  the  rigidity  was  such 
as  to  account  by  itself  for  this  absence. 
There  was  no  change  in  the  electrical  irrita- 
bility of  the  muscles.         James  Taylor. 

PARAPHIMOSIS  (mpi,  beside;  and 
<pifwa,  I  confine). — Synon.:  Fr.  and  Ger. 
Paraphimosis. — A  morbid  condition  of  the 
penis,  in  which  the  prepuce,  having  been 
drawn  or  forced  back  behind  the  glans, 
cannot  be  returned,  and  thus  gives  rise  to  a 
condition  of  strangulation  of  the  parts  in 
front  of  it.    See  Penis,  Diseases  of. 

PARAPLEGIA  (papa,  incompletely; 
and  j7A)7<r<7G>,  I  strike). — Paralysis  of  the 
lower  extremities,  usually  associated  with 
paralysis  of  the  lower  part  of  the  trunk, 
bladder,  and  rectum.  See  Paralysis;  and 
Spinal  Cord,  Diseases  of. 

PARAPLEGIA,  ATAXIC.  —  The 
name  '  ataxic  paraplegia '  has  been  given  to  a 
condition  in  which  a  lateral  and  a  posterior 
sclerosis  of  the  spinal  cord  co-exist.  There 
does  seem  to  be  a  tendency  in  some  cases  for 
scloro3is  to  occur  simultaneously  in  these  two 
columns,  and  thus  to  constitute  a  separate 
morbid  entity.  On  the  other  hand,  such  a 
combination  with  analogous  symptoms  may 
present  itself  in  disseminated  sclerosis  of 
spinal  origin ;  as  an  extension  of  a  primary 
lateral,  or  even  of  a  primary  posterior  scle- 
rosis; whilst  something  very  similar  may 
Present  itself  also  in  Friedreich's  disease  (or 
hereditary  ataxic  paraplegia,'  as  it  is  also 
termed).  Looking  to  the  transition  forms 
Detween  these  affections,  it  seems  question- 
able whether  any  adequate  advantage  from 
a  cunical  point  of  view  can  result  from  the 
nn?i? PA!0nL  of  a  BeParate  morbid  condition 

•    6a,d  °f  ' ataxic  Paraplegia-'  It  may 
*>e  sufhcient  for  us  to  recognise  that,  under 


PARASITES 


813 


the  various  conditions  above  referred  to,  we 
are  liable  to  get  a  grouping  of  symptoms 
indicative  of  co-existing  disease  in  the  lateral 
and  in  the  posterior  columns.  See  Spinal 
Cord,  Special  Diseases  of. 

H.  Charlton  Bastian. 

PARAPLEGIA,  INTERMITTENT. 

See  Neuritis,  Multiple. 

PARASITES  (n-apd,  upon ;  and  o-iTea,  I 
feed).— Synon.  :  Fr.  Parasites;  Ger.  Parasit. 

Definition.— This  term,  in  its  most  ex- 
tended sense,  is  applied  to  those  organisms 
which  derive  their  nourishment  wholly  or  in 
part  from  other  living  beings.  Parasites  may 
be  vegetable  or  animal— pliyto-parasites  or 
zoo-parasites ;  may  live  upon  the  surface  of, 
or  in  the  textures  or  cavities  of,  the  in- 
dividuals they  infest — ecto-parasites  or  ento- 
parasites ;  and  may  pass  through  the  whole 
cycle  of  their  existence  in  the  parasitic  state, 
or  only  during  certain  stages  of  their  life. 

This  definition  will  include  such  varied 
species  as  tinea  and  trichina,  the  various 
hEematozoa,  and  many  micro-organisms, 
which  feed  upon  the  living  tissues  of  the 
hosts  they  infest ;  those  which  subsist  on  the 
material  prepared  by  the  host  for  its  own 
nourishment,  such  as  the  intestinal  worms; 
and,  lastly,  those  which  only  temporarily 
sojourn  on  the  surface  of  the  body,  for  the 
purpose  of  obtaining  food,  and  do  not  live, 
for  any  definite  period  of  their  existence, 
upon  or  within  their  entertainer — for  ex- 
ample, fleas  and  gnats. 

The  majority  of  these  parasites  are  direct 
causes  of  disease,  although  many  may  de- 
velop to_  a  very  considerable  extent  without 
giving  rise  to  any  symptoms  of  illness  ;  and 
a  few  may  be  even  regarded  as  normal  in- 
habitants of  _  the  body,  taking  a  share  in 
healthy  physiological  processes,  such  as  duo- 
denal digestion. 

A  few  only  of  the  fungi,  such  as  the  blue 
moulds  (penicillium  glaucum),  may  be 
looked  upon  as  a  result  of  a  morbid  con- 
dition, being  occasionally  met  with  on  the 
surface  of  old  ulcers,  and  in  old  cavities  of 
the  lungs. 

Parasites,  Vegetable.— Vegetable  para- 
sites are  included  under  the  general  term 
of  fungi.  More  accurately  they  are  to  be 
provisionally  referred  to  the  three  lowest 
classes  of  the  sub-kingdom  Thallophyta — 
viz. : 

i.  ScMzomyceteSy  or  Fission  Fungi,  which 
include  Micrococcus,  Bacterium,  Bacillus, 
Vibrio,  and  Spirillum. 

ii.  Saccharomycetes,  or  Yeast  Fungi,  such 
as  Torula,  Mycoderma,  and  Oidium  albicans. 

hi.  Hyjrfiomycctcs,  or  Moulds,  as  Mucor, 
Aspergillus,  Penicillium ;  also  the  various 
forms  of  Tinea,  and  A  chorion  Schoenleinii. 
Sec  Micro-organisms;  Torula;  Tinea;  and 
Epiphytic  Skin-Diseasi.s. 

W.  H.  Allchin. 
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PARENCHYMATOUS  (irapd,  beside ; 

and  eyxe&)'  *  Pour  — ^e  wor|i  paren- 
chyma was  formerly  used  to  designate  the 
connective  tissue  of  the  several  viscera ;  but 
it  is  now  applied  to  the  protoplasm,  or  active 
elements,  of  a  tissue  or  organ ;  and  morbid 
processes  affecting  the  actual  substance  of 
an  organ  are  hence  called  parenchymatous. 

PARESIS  (n-apiV.  I  relax).— A  slight 
or  imperfect  paralysis  of  motion.  See 
Paralysis. 

PARONYCHIA  (irapd,  beside;  and 
ovv£,  the  nail).— Inflammation  in  close 
proximity  to  a  nail.  A  synonym  for  whit- 
low. See  Nails,  Diseases  of;  and  Whit- 
low. 

PAROTID  GLANDS,  Diseases  of. 

See  Mumps;  and  Salivaey  Glands,  Dis- 
eases of. 

PAROXYSM  (napd,  indicating  increase ; 
and  o£wo>,  I  sharpen).— This  word  is  used  to 
indicate  the  periodic  attacks  or  fits  which 
characterise  certain  diseases,  whether  regu- 
lar or  irregular,  such  as  ague,  gout,  and 
asthma.  It  is  also  used  to  designate  the 
aggravation  of  certain  symptoms  from  time 
to  time,  such  as  neuralgic  pain,  colic, 
and  dyspnoea.  Diseases  characterised  by 
these  phenomena  are  called  paroxysmal  Ms- 
eases. 

PARTIAL  {pars,  a  part).— When  ap- 
plied to  disease,  this  term  may  refer  either 
to  its  extent,  or  its  degree.  Thus  we  speak 
of  partial  paralysis ;  and  partial  blindness, 
deafness,  &c. 

PASO  ROBLES  HOT  SPRINGS, 
San  Luis  Obispo  County,  California, 
U.S.A.— Muriated  saline  sulphur  sprmgs. 
See  Mineral  Waters. 


PASSIVE. — This  epithet  is  used  by 
some  pathologists  in  connexion  with  cer- 
tain morbid  conditions,  such  as  congestion, 
dropsy,  oedema,  and  hemorrhage,  where 
there  is  deficiency  of  vital  power,  either 
general  or  local,  and  a  want  of  reaction  or 
resistance  in  the  tissues.  Some  pathologists 
employ  the  term  passive  congestion  as 
synonymous  with  congestion  from  obstruc- 
tion (see  Circulation,  Disorders  of;  and 
Hypostasis).  Passive  movements  of  any 
part,  for  instance,  of  a  joint,  are  movements 
effected  by  some  agency  external  to  the 
limb,  such  as  the  hands  of  the  practitioner 
or  of  the  patient  himself,  in  contradistinction 
to  movements  produced  by  the  muscles  of 
the  affected  parts,  which  are  called  active 
movements.    See  Massage. 

PATENT  FORAMEN  OVALE  or 
SEPTUM.  —  See  Heart,  Malformations 
of. 


PATHOLOGY 

PATHOGENIC  (rrd6oi,  disease ;  and 
yevvcuo,  I  give  rise  to). — A  term  applied  to 
the  production  of  a  disease,  having  reference 
to  the  mode  in  which  the  several  causes 
which  lead  to  it  operate  in  its  development. 

PATHOGNOMONIC  (wddos,  disease; 
and  yiyva><TK(D,  I  recognise). — This  word  is 
associated  with  those  symptoms  and  signs 
which  are  specially  characteristic  of  a  dis- 
ease, and  the  presence  of  which  renders  its 
diagnosis  certain.   See  Disease,  Diagnosis  of. 

PATHOLOGY  {irddos,  disease ;  and 
Xo'yos,  a  discourse). — Pathology  is  the  name 
generally  accepted  for  the  science  of  disease, 
but  the  subjects  which  it  may  include  cannot 
be  exactly  defined.  Por  ease  and  disease, 
well  and  ill,  and  all  their  synonyms,  are  rela- 
tive terms  of  which  none  can  be  defined 
unconditionally.  If  there  could  be  a  fixed 
standard  of  health,  all  deviations  from  it 
might  be  called  diseases  ;  but  a  chief  charac- 
teristic of  living  bodies  is,  not  fixity,  but 
variation  by  self-adjustment  to  a  wide  range 
of  varying  circumstances,  and  among  such 
self-adjustments  it  is  not  practicable  to  mark 
a  line  separating  those  which  may  reasonably 
be  called  healthy  from  those  which  may  as 
reasonably  be  called  disease. 

The  impossibility  of  marking  such  a  line 
may  be  tested  during  changes  in  any  external 
conditions  of  life  ;  for  instance,  in  the  adjust- 
ments of  the  skin  to  a  widely  varying  range 
of  external  temperatures.   Where  and  when 
in  the  changes  of  skin  produced  by  long  con- 
tact with  water  rising  from  20°  F.  to  200°  F. 
would  health  cease  and  disease  begin  ?  Simi- 
larly in  the  consequences  of  mechanical 
injuries.   The  complete  repair  and  reproduc- 
tion of  injured  and  lost  parts  is  an  excellent 
instance  of  health;  and  in  many  plants  in- 
juries elicit  a  greater  production  of  healthy 
structures  than  would  occur  in  their  mtegrity 
—as  in  the  leaf  of  a  begonia  or  a  cardamine, 
in  which  a  fresh  shoot  may  grow  from  each 
of  many  wounds.   But  while  these  and  simi- 
lar adjustments  to  conditions  produced  by 
injury  may  be  deemed  results  and  signs  ot 
health,  many  others,  such  as  those  which 
may  follow  severe  crushings  and  open  wounds 
of  limbs,  must  rather  be  called  processes  ot 
disease,  even  though  they  may  end  in  some 
repair  of  injury.    Among  all  the  cases  inter- 
mediate between  these  extreme  groups  ot 
adjustment  to  consequences  of  injuries,  it  is 
not  possible  to  separate  the  healthy  and  the 

diseased.  .  .  „  ... 

In  this  impossibility  of  scientific  definition 
the  range  of  pathology  is  vaguely  settled  by 
a  general  understanding  as  to  what  may  be 
called  disease,  and  in  this  settlement  are  in- 
cluded all  the  states  which  are  distant  from 
health,  whether  they  be  in  the  way  of  diverg- 
ing from  it  or  in  that  of  returning  to  it,  as 
in  convalescence.    And  some  states  are  in- 
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eluded  for  which  it  is  hard  to  assign  a  better 
or  other  reason  than  that  they  are  not  useful 
to  us.  "When  fruits  or  other  parts  of  plants 
or  animals,  which  have  been  made  useful  by 
cultivation,  revert  to  their  more  natural  state 
and  become  useless  to  us,  they  are  generally 
regarded  as  diseased. 

Moreover,  in  the  study  of  any  disease  its 
processes  are  found,  though  different,  yet  not 
essentially  distinct  or  separable  from  those 
of  health.  Even  in  the  instances  of  the  widest 
deviations  from  health,  as  in  the  diseases 
called  specific  or  malignant,  a  considerable 
part  of  the  phenomena  are  due  to  processes 
tending  towards  a  reversion  to  health,  and 
even  the  changes  most  averse  from  health 
are  limited  within  certain  methods  not  wholly 
unlike  the  healthy  ones. 

In  this  view  pathology  may  be  regarded  as 
an  extension  of  physiology  into  the  study  of 
living  bodies  in  conditions  widely  unlike  those 
of  their  ordinary  life.  Pathology,  herein, 
accepts  the  conventional  limitation  of  phy- 
siology to  the  study  of  the  nature  of  living 
things;  but  the  limitation  is  convenient  more 
than  just.  It  is  not  possible  to  give  a  verbal 
definition  of  the  difference  between  the  study 
of  crystals  deformed  or  repairing  after  injury, 
and  that  of  monstrosities  and  the  processes 
of  repair  in  plants  and  animals.  As  physio- 
logy is  not  truly  limitable  from  chemistry 
and  physics,  so  in  pathology  many  processes 
are  illustrated  by  things  abnormal  or  contrary 
to  general  rule  in  dead  matter. 

Pathology  finds  in  physiology  its  basis,  the 
varying  standards  of  healthy  structure  and 
function  with  which  its  subject-matters  are 
in  contrast,  and  the  models  and  methods  of 
its  study ;  but  its  range  is  wider  than  that  of 
physiology,  inasmuch  as  the  conditions  giving 
rise  to  disease  are  much  more  numerous  and 
more  various  than  those  of  health.  Moreover, 
the  deviations  from  health  may  reach  so  far 
and  wide,  that  the  facts  and  general  princi- 
ples of  physiology  can  only  with  extreme 
caution  be  applied  to  them.  For  instance, 
the  greater  part  of  what  may  be  called  per- 
sonal characteristics  in  respect  of  health  can 
only  be  observed  in  phenomena  of  disease.  It 
is  from  observation  of  these  that  our  know- 
ledge is  derived  of  diatheses  or  constitutional 
peculiarities,  and  of  conditions  predisposing 
to  overt  disease.  Of  them  and  their  various 
minglings  and  alterations  by  inheritance,  and 
by  tendencies  to  reversion  towards  health, 
physiology  can  give  no  account ;  its  sugges- 
tions cannot  be  safely  used  unless  completely 
subject  to  the  test  of  pathological  inquiry. 

It  seems  certain  that  many  erroneous  and 
too  narrow  systems  of  pathology  have  been 
derived  from  the  beliefs  of  pathologists  that 
they  could  safely,  from  the  general  truths  of 
Physiology  or  even  from  some  section  of 
tnern,  infer  what  must  be  true  in  respect  of 
aisease.  Hence,  by  means  of  inferences  from 
me  parts  0f  physiology  for  the  time  being 
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most  studied,  there  have  arisen  the  systems 
of  vital  and  chemical,  of  humoral  and  neural, 
pathology,  all  containing  many  truths,  but 
none  of  them  able  to  stand  the  test,  without 
which  nothing  in  pathology  should  be  deemed 
true— the  test  of  a  wide  and  direct  study  of 
diseases.    It  would  be  well  if  all  systems  of 
pathology  which  can  be  thus  specially  named 
should  be  suspected  of  great  error.  The 
science  of  disease  should  not  be  divided  or 
specialised  on  any  other  ground  than  physio- 
logy may  be,  as  by  the  names  of  general, 
comparative,  animal,  vegetable,  and  the  like. 
The  study  of  any  one  of  these  divisions,  wide 
as  it  may  be,  is  not  safe  unless  with  frequent 
reference  to  the  others  for  their  aid;  and 
every  study  of  diseases  of  one  part  or  of  one 
kind  is  very  unsafe,  unless  with  a  constant 
consciousness  of  its  narrowness  and  partiality. 
Even  if  it  could  be  made  sure  that  many 
diseases  begin  in  morbid  states  of  the  blood 
or  nervous  system,  or  any  other  chief  con- 
stituent of  the  body,  it  would  be  nearly  as 
sure  that  within  a  few  hours,  or  even  minutes, 
of  their  beginning  the  other  chief  constituents 
would  be  involved.    For  the  relations  of  the 
several  parts  are  so  intimate  and,  through 
the  nervous  system  and  the  circulating  blood, 
their  means  of  communication  are  so  swift, 
that  if  one  be  diseased  none  can  long  remain 
healthy.    There  is  no  truth  more  necessary 
to  be  held  in  pathology,  and  in  its  practical 
applications,  than  that  the  health  of  each 
part  is  a  necessary  condition  of  the  health  of 
all  the  rest.  James  Paget. 

PAU,  in  the  Basses  Pyrenees, 
France. — A  mild,  calm,  sedative,  winter 
climate.  Mean  temperature,  42°  F.  Absence 
of  cold  winds ;  soil,  gravel.  See  Climate, 
Treatment  of  Disease  by. 

PECTORILOQUY  (pectore,  from  the 
chest;  and  loquor,  I  speak). — A  physical 
sign,  connected  with  vocal  resonance,  heard 
on  auscultation  in  some  limited  parts  of  the 
chest.  The  sounds  of  the  voice  in  pectori- 
loquy are  directly  conducted  to  the  ear,  so 
that  the  words  spoken  by  the  patient  may 
be  distinctly  recognised  by  the  observer,  as  if 
proceeding  from  within  the  chest.  See 
Physical  Examination. 

PECTORILOQUY,  WHISPER- 
ING. —  See  Whispering  Pectoriloquy  ; 
and  Physical  Examination. 

PEDICULUS. — Three  species  of  lice 
are  parasitic  on  man:  (1)  Pcdiculus  cajritis; 

(2)  Pcdiculus  vestimcnti  vcl  corporis ;  and 

(3)  Pcdiculus  pubis. 

1.  Pediculus  capitis.— This  species  of 
pediculus  infests  tlio  head,  especially  the 
occiput;  and  deposits  its  eggs  on  the  shaft  of 
tho  hair,  usually  not  far  from  the  root.  The 
ovum  is  a  small  oval,  semi-transparent  body, 
somewhat  cupped  at  its  free  extremity,  and 
very  firmly  attached  by  a  short  peduncle  to 
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the  hair.  The  young  are  hatched  in  about 
five  days.  The  louse  when  full-grown  is 
about  a  line  in  length,  the  female  being 
larger  than  the  male.  The  head,  thorax, 
and  abdomen,  which  is  oval,  are  distinct. 
The  head  is  furnished  with  two  short  an- 
tennae, and  large,  black,  prominent  eyes. 
Springing  from  the  thorax  are  six  well- 
developed  legs,  armed  with  strong  claws, 
with  which  the  animal  grasps  the  hair.  On 
the  back  of  the  male  is  seen  a  conspicuous, 
elongated,  conical  organ,  the  penis.  The 
animal  is  of  a  semi-transparent,  dirty-white 
colour,  and  is  covered  with  short  scattered 
hairs. 

2.  Pedieulus  vestimenti. — This  species 
closely  resembles  in  shape  and  general  ap- 
pearance the  pediculus  capitis,  but  is  of 
larger  size.  It  infests  the  underclothing, 
with  a  preference  for  that  of  a  woolly  kind, 
and  it  attacks  and  irritates  the  parts  of  the 
skin  that  are  covered  by  clothes.  The  ova 
are  deposited,  not  on  the  hair  of  the  skin, 
but  on  the  wool  or  fibre  of  the  clothing,  and 
the  young  are  hatched  in  about  five  or  six 
days. 

3.  Pediculus  pubis. — This  is  much 
smaller  and  relatively  shorter  than  either  of 
the  other  species,  and  the  line  of  separation 
between  abdomen  and  thorax  is  less  marked. 
The  abdomen  is  short  and  rounded,  which 
gives  the  animal  a  crab-like  shape.  Like 
the  other  species,  it  has  six  legs,  armed  with 
strong  claws  for  grasping  the  hair.  This 
louse  infests  the  pubic  region,  and  occasion- 
ally the  axilla  and  hairy  parts  of  the  body 
and  face,  especially  the  eyelashes.  The  ova 
are  found  firmly  attached  to  the  hairs  near 
the  roots. 

The  different  species  of  pediculi  do_  not 
bite,  as  they  have  no  jaws  ;  but  they  pierce 
the  skin  and  draw  blood  by  means  of  a  suck- 
ing apparatus  or  haustellum,  and  in  this  way 
they  derive  their  sustenance  from  the  human 
body.  Regarded  in  a  pathological  aspect, 
the  presence  of  pediculi  is  described  as  a 
disease  under  the  name  of  morbus  pedicu- 
la/ris,  or  phthiriasis.    See  Phthiriasis. 

Robert  Liveing. 

PEDILUVIUM.— See  Baths. 

PELLAG-RA  (m\\a,  the  skin;  and 
aypa,  a  seizure).— Synon.  :  Erythema  Pella- 
grosum;  Fr.  Pellagre;  Ger.  Pellagra. — An 
erythema  of  the  skin,  indigenous  to  hot 
countries,  and  common  among  the  peasants  in 
Italy,  Spain,  and  the  South  of  France,  which 
makes  its  appearance  on  the  parts  of  the 
body  most  exposed  to  the  light,  especially  the 
back  of  the  hands,  the  neck,  and  the  breast. 
See  Erythema. 

PELODERA. — A  genus  of  '  free  nema- 
toids,'  one  species  of  which  (P.  setigera, 
Bast.)  was  found  post  mortem  by  Dr. 
Charlton  Bastian  as  a  parasite  in  the  mus- 


cles of  a  boy  who  died  of  a  febrile  epidemic 
disease  on  board  the  '  Cornwall,'  off  Purfleet, 
in  1879,  and  whose  body  was  exhumed  after 
two  months  for  examination.  The  sugges- 
tion was  advanced  that  the  pelodera  was  the 
cause  of  the  fatal  disease.  This  is,  however, 
mere  conjecture  ;  and  all  distinct  evidence  as 
to  the  mode  of  infection,  and  as  to  the  exist- 
ence of  the  parasites  in  the  body  during  life, 
is  wanting. 

PELVIC  ABSCESS.— Definition.— 
An  abscess  situated  in  the  pelvis,  and  gener- 
ally connected  with  some  uterine  or  rectal 
affection. 

^Etiology. — The  causes  of  pelvic  abscess 
are :  (1)  Breaking  down  of  tubercles ;  (2)  Sup- 
purative action,  the  result  of  broken-down 
hsematocele  or  suppurating  ovarian  or  extra- 
uterine cyst ;  (3)  Inflammation  of  the  pelvic 
peritoneum;  and  (4)  Inflammation  of  the 
cellular  tissue  in  connexion  with  the  uterus, 
FaUopian  tubes,  ovaries,  broad  ligaments, 
and  rectum,  or  the  general  cellular  tissue  of 
the  pelvis.  Malignant  disease  of  or  about 
the  womb  is  sometimes  accompanied  by  sup- 
puration in  the  line  of  the  lymphatics. 

Pelvic  peritonitis  and  cellulitis  being  often 
combined,  pelvic  abscess  may  arise  from  the 
joint  action  of  these  causes;  and,  indeed, 
after  an  abscess  has  arisen,  it  is  very  difficult, 
if  not  impossible,  to  differentiate  as  to  its 
primary  origin. 

Symptoms. — Pain  of  a  shooting  character, 
with  increased  local  tenderness,  accompanied 
by  rigors,  sweating,  and  pyrexia,  supervening 
upon  the  symptoms  of  pelvic  cellulitis  or  of 
pelvic  peritonitis,  will  generally  indicate  the 
onset  of  the  affection.  See  Pelvic  Cellu- 
litis ;  and  Pelvic  Peritonitis. 

An  abscess  having  arisen  in  the  pelvis,  it 
conforms  to  the  same  general  laws  as  ab- 
scesses in  other  parts,  its  extension  depend- 
ing upon  the  relative  firmness  and  tension  of 
the  surrounding  tissues,  an  abscess  generally 
burrowing  in  the  direction  of  least  resist- 
ance. Thus  pelvic  abscess  may  open  in  the 
following  positions,  singly  or  combined: 
1.  Through  the  abdominal  walls  and  saphe- 
nous openings.  2.  Into  the  pelvic  viscera, 
as  the  bladder,  rectum,  vagina,  or  urethra. 
3.  Through  the  floor  of  the  pelvis,  near  the 
anus.  4.  Through  the  pelvic  foramina,  either 
obturator  or  sacro-ischiatic.  5.  Through  the 
pelvic  roof  into  the  peritoneal  cavity.  6.  Into 
the  lumbar  region,  in  the  position  of  the 
kidney. 

Such  are  the  many  and  various  courses 
which  an  abscess  originating  in  the  pelvis 
may  take.  Fortunately  some  of  those  enu- 
merated are  rare,  such  as  opening  into  the 
peritoneum.  No  doubt  its  starting-point  has 
much  to  do  with  its  subsequent  course,  which 
admits  of  explanation  chiefly  on  anatomical 
grounds.  Should  an  abscess  open  into  the 
peritoneum,  then  our  trouble  will  no  longer 
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be  with  the  abscess,  but  with  the  peritonitis 
that  ensues,  so  that  we  may  lose  sight  of  the 
primary  disease  in  the  gravity  of  the  secon- 
dary lesion. 

Should  the  abscess  open  into  the  rectum, 
we  shall  have  a  discharge  of  pus  and  faecal 
matter  from  the  bowel,  often  of  a  most  fetid 
character,  especially  if  there  be  entry  of  gas 
into  the  abscess.  On  its  opening  into  the 
bladder  long-continued  cystitis  may  super- 
vene. Should  a  communication  become  es- 
tablished between  these  two  organs,  we  shall 
have  the  indication  of  faecal  matter  present 
in  the  urine. 

Treatment. — Pelvic  abscess  must  be  treated 
as  deep-seated  abscesses  in  other  parts  of  the 
body  in  the  early  stages,  namely,  by  inducing 
pointing  by  hot  fomentations  or  poultices ; 
but  when  matter  has  formed  the  treatment 
will  vary  somewhat,  according  to  the  position 
the  abscess  takes:  1.  When  the  abscess  is 
threatening  to  point  above  Poupart's  liga- 
ment, it  is  generally  wisest  not  to  use  the 
lancet  until  the  skin  is  seen  to  be  definitely 
implicated ;  but  when  suppurative  symptoms 
are  well  defined,  it  is  a  better  plan  to  cut 
down  with  a  scalpel,  make  a  small  opening, 
enlarge  it  with  forceps,  and,  having  washed 
out  the  cavity  with  antiseptics,  to  put  in  a 
drainage-tube  and  treat  as  usual  in  such 
cases.    2.  "When  the  matter  is  burrowing 
down  the  leg,  or  away  from  the  pelvis,  be- 
neath the  fasciae,  it  must  be  treated  accord- 
ing to  the  usual  rules  laid  down  in  surgery 
for  deep-seated  abscesses  beneath  fasciae,  but 
the  earlier  we  open  the  better.    3.  Should 
the  matter  be  in  the  floor  of  the  pelvis, 
bulging  into  the  vagina  and  rectum,  and 
highly  irritative  symptoms  exist,  then  it  will 
be  advisable  to  employ  an  aspirator,  and,  if 
pus  be  clearly  observed,  to  open  with  full- 
sized  trocar  and  cannula.    "When  the  fluid 
is  evacuated,  it  is  well  to  pass  up  a  drainage- 
tube,  carefully  withdrawing  the  cannula,  and 
leaving  the  tube  in  position,  through  which 
the  cyst  should  be  washed  out  twice  daily  ' 
with  an  antiseptic  fluid,  such  as  some  pre- 
paration of  iodine ;  the  tube  can  be  removed 
when  the  discharge  ceases  to  flow.   By  some 
it  is  advised  to  make  a  free  incision  at  first, 
plugging  with  antiseptic  cotton  or  gauze, 
after  washing  the  cavity  out.   Should  haemor- 
rhage have  occurred  in  the  cyst,  the  difficulty 
of  evacuation  of  its  contents  will  be  great ; 
in  this  case  it  has  been  recommended  to  lay 
open  the  cyst  with  a  bistoury. 

The  posture  the  patient  assumes  is  also  of 
importance— the  pns  should  gravitate  to  the 
opening;  thus,  supposing  the  opening  in  the 
rectom  or  bladder,  then  the  vertical  posturo 
will  expedite  the  cure.    In  the  same  way 

*ni£i0tl?er  P°sit'on  may  be  assumed  which 
inlnls  this  end. 

But  of  late  there  has  been  a  tendency  at 
an  early  period  to  explore,  either  by  ab-  I 
uominal  section  or  by  dissecting  down,  ac- 


cording to  the  position  of  the  pus.  No  doubt 
there  are  advantages  in  so  doing,  and  thus 
serious  burrowing  is  prevented,  though 
diffuse  abscess  is  less  common  than  formerly 
when  depletive  measures  were  more  used  in 
the  early_  stages.  "When  the  pyogenic  cyst 
wall  is  thick  and  hard  there  is  less  danger  of 
rupture  or  diffusion,  but  when  it  spontane- 
ously opens  it  is  often  only  partially  emptied ; 
and  later  on,  after  apparent  cure,  it  re-gathers 
and  discharges  perhaps  a  third  time. 

A  bandage  round  the  upper  abdomen  assists 
in  compressing  the  pus- cavity. 

The  general  health  must  always  be  kept 
up  by  the  a<lininistration  of  tonics,  good  food, 
and  stimulants,  so  as  to  counteract  the  ex- 
haustion due  to  the  prolonged  suppuration. 

J.  Braxton  Hicks. 

PELVIC     CELLULITIS.  —  Synon. 
Parametritis  (Schroeder,  Virchow,  and  Mat- 
thews Duncan) ;  Perimetritis. 

Definition. — An  inflammation  of  the  cel- 
lular tissue  surrounding  the  pelvic  organs, 
both  in  the  male  and  female,  but  much  more 
frequently  in  the  latter,  and  therefore  more 
especially  of  the  areolar  tissue  in  connexion 
with  the  uterus  and  its  appendages.  Various 
views  have  been  held  with  respect  to  the 
pathology  of  pelvic  ceUulitis,  each  author 
giving  a  name  according  to  his  idea  of  its 
origin;  though,  indeed,  two  distinct  affec- 
tions, pelvic  cellulitis  and  pelvic  peritonitis, 
are  described  under  the  general  name  of 
pelvic  cellulitis. 

^Etiology. — The  causes  of  pelvic  cellulitis 
are  many  and  various,  but  it  may  be  broadly 
stated  that  it  may  arise  from  any  irritation 
to  the  mucous  membrane,  either  of  the 
uterus,  vagina,  or  rectum,  whether  septic  or 
benign.  Of  these  the  principal  are  trau- 
matic, and  consequently  most  cases  are  seen 
in  connexion  with  the  puerperal  state,  such 
as  lacerations  of  the  vaginal  portion  of  os  and 
cervix  uteri,  and  after  operations  connected 
with  the  female  genital  organs ;  but  in  some 
persons,  due  no  doubt  to  some  remarkable 
idiosyncrasy  of  the  patient,  the  passage  even 
of  a  sound,  or  the  retention  of  a  pessary, 
slight  cause  as  it  may  seem,  is  in  itself 
sufficient  to  excite  all  the  phenomena  of 
pelvic  cellulitis.  Of  the  other  than  trau- 
matic causes  may  be  mentioned  sexual  excess, 
dysmenorrhcea,  suppression  of  the  menses, 
and  gonorrhoea. 

Anatomical  Characters. — It  was  not  until 
Nonat  and  Bernutz  began  to  study  the  subject 
of  pelvic  cellulitis  that  any  progress  can  be 
said  to  have  been  made  in  regard  to  its  patho- 
logy. Nonat  seems  to  have  considered  that 
the  pelvic  cellular  tissue  was  chiefly  the  seat  of 
this  affection ;  whilst  Bernutz,  writing  shortly 
afterwards,  denied  that  the  cellular  tissue 
was  in  any  way  affected,  and  described  it  as 
an  affection  of  the  pelvic  peritoneum  ;  hence 
we  have  the  term  '  peri-uterine  phlegmon ' 
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of  Nonat,  and  '  pelvi-peritonitis '  of  Bernutz. 
Virchow,  and  Matthews  Duncan,  following 
his  suggestion,  have  used  the  terms  'para- 
metritis '  and  '  peri-metritis,'  '  para- '  signify- 
ing an  inflammation  of  the  cellular  tissue, 
'  peri- '  an  inflammation  of  the  serous  mem- 
brane surrounding  the  uterus.  Schroeder 
uses  the  term  '  pelveo-peritonitis '  in  much  the 
same  way  as  Bernutz,  and  adopts  the  '  para- 
metritis'  of  Virchow.    Cruveilhier,  Cham- 
ponierre,  and  Tilt  have  pointed  out  the  share 
which  they  believe  the  lymphatics  play  in 
this  disease,  and  to  this  they  give  the  name 
of  lymphangitis.  The  terms '  pelvic  cellulitis ' 
and  '  pelvic  peritonitis '  appear  in  the  Nomen- 
clature of  the  College  of  Physicians,  and  we 
see  no  good  reason  to  alter  the  names.  Patho- 
logically, no  doubt,  the  distinction  can  be 
made  in  most  cases,  but  clinically  some  diffi- 
culty arises,  and  many  and  various  have  been 
the  computations  as  to  their  relative  fre- 
quency.   Schroeder  points  out  that,  even 
pathologically,  the  false  cyst  in  pelvic  perito- 
nitis may  become  so  thickened  as  to  resemble 
that  of  pelvic  cellulitis ;  and  as  the  majority 
of  cases  tend  towards  resolution,  and  as  there 
is  a  clinical  difficulty  as  to  diagnosis,  coupled 
with  their  frequent  co-existence,  there  must 
always  be  some  diversity  of  opinion  as  to 
their  relative  frequency. 

Pelvic  cellulitis  being  caused,  as  we  have 
said,  by  some  irritation  of  the  genital  organs, 
the  question  as  to  the  mode  of  its  production, 
and  the  part  which  the  different  tissues  take 
in  its  transmutation,  has  been  frequently  dis- 
cussed. Some,  after  the  suggestion  of  Dance, 
supposed  that  the  venous  system  acted  the 
part  of  the  carrier  in  conveying  the  materws 
morbi.  Eor  a  long  time  the  profession  were 
content  to  receive  this  as  an  explanation  of 
the  phenomena,  until  Cruveilhier  and  Cham- 
ponierre  showed  the  part  which  the  lymph- 
atics played  in  this  disease.  Besides  this, 
there  is  reason  to  believe  that,  in  those  cases 
where  the  passage  of  a  sound  and  such-like 
simple  irritants  are  the  cause  of  pelvic 
cellulitis,  the  nerves  must  play  an  im- 
portant part,  to  account  for  such  a  rapid 
effusion  of  so  much  plastic  material ;  _  al- 
though some  insist  that  in  all  cases  sepsis  is 

the  cause.  . 

Pelvic  cellulitis  begms  by  an  exudation  ot 
an  albuminous  nature  into  the  cellular  tissue. 
This  as  in  other  cellular  inflammations,  may 
become  absorbed,  the  fluid  portion  first,  and 
the  more  solid  portion  at  a  later  period ;  or, 
instead  of  ending  in  resolution,  it  may  take 
on  a  retrograde  metamorphosis,  and  end  in 

ctljSCGSS  • 

The  exuded  material  thrown  out  in  pelvic 
cellulitis  follows  the  same  steps  wherever  it 
may  be  situated  in  the  pelvis,  although  its 
name  and  clinical  symptoms  vary  according 
to  its  topographical  distribution.  But  mas- 
much  as  the  effused  material  is  thrown  out 
into  the  cellular  tissue  near  such  a  sensitive 


organ  as  the  peritoneum,  the  inflammation  is 
liable  at  any  time  to  spread  to  and  involve 
this  membrane,  by  reason  of  its  continuity. 
The  peritonitis  may  either  become  localised, 
or  may  spread  and  involve  the  whole  mem- 
brane, giving  rise  to  general  peritonitis; 
when  the  latter  result  occurs  it  is  generally 
due  to  a  septic  cause,  frequently  spreading 
with  extreme  rapidity.  It  is  highly  probable 
that  lymphangitis  plays  an  important  part 
in  cases  of  this  kind. 

Symptoms. — A  small  amount  of  pelvic 
cellulitis  may  in  itself  give  rise  to  very  slight 
symptoms,  perhaps  merely  a  sense  of  uneasi- 
ness in  the  lower  portion  of  the  abdomen. 
This  is  often  the  case  in  slow  recovery  from 
the  lying-in  state,  and  may  be  overlooked,  a 
vaginal  examination  not  being  deemed  neces- 
sary, the  symptoms  varying  much  according 
to  the  rapidity  and  the  quantity  of  the  exuda- 
tion. Should  a  large  quantity  be  exuded, 
the  most  prominent  symptoms  will  be  more 
severe,  namely,  more  or  less  tenderness  on 
deep  pressure,  with  dull  aching  pain  in  the 
pelvis,  languor,  and  pyrexia ;  along  with  these 
there  may  be  obstinate  constipation  and  pain 
in  defecation.  Dysuria  also  may  be  a  pro- 
minent symptom.  The  presence  of  the  last 
two  symptoms  will  depend  upon  the  situation 
of  the  effusion,  and  its  pressure  on  the  rectum 
and  bladder. 

Physical  signs  per  vagimam. — In  the  early 
stage,  there  being  only  an  effusion  of  fluid, 
its  detection  will  be  difficult;  but  as  the 
matter  becomes  more  solid,  we  shall  be  aware 
of  a  dense  mass,  usually  limited  to  one  or 
other  side  of  the  uterus,  but  if  the  amount  be 
large,  entirely  surrounding  the  organ.  This 
effusion  is  generally  in  the  layers  of  the 
broad  ligaments,  either  attached  to  or  sepa- 
rate from  the  uterus,  but  usually  fixed  to  it ; 
and  when  the  effused  matter  has  had  tune  to 
consolidate,  it  is  of  considerable  hardness, 
similar  to  that  of  a  uterine  fibroid,  but  gener- 
ally irregular  in  outline,  often  following  the 
form  of  the  roof  of  the  vagina.  A  uterus 
fixed  by  hard,  irregular,  and  immovable 
swelling  is  considered  by  some  as  patho- 
gnomonic of  pelvic  cellulitis.  Pain  running 
down  the  legs,  on  flexion  and  abduction  ot 
the  thigh,  owing  to  implication  of  the  lumbar 
and  iliac  glands,  and  of  the  cellular  tissue 
around  the  psoas  and  iliacus  muscles,  simu- 
lating hip-joint  disease,  is  also  a  valuable  dia- 
gnostic sign  in  some  cases. 

At  the  onset  tbe  temperature  generally 
rises  in  the  evening  to  101°  or  102°,  rarely 
higher,  and  is  lower  in  the  morning. 

The  pulse  is  full  in  the  benign  cases ;  but 
in  the  septic  form  it  is  dicrotic,  and  towards 
the  end  in  fatal  cases  becomes  extremely  so. 
The  uulse  and  temperature  form  a  valuable 
guide  as  to  the  state  of  the  case.  Favourable 
Sases  may  recover  in  a  few  days,  but  gene- 
rally so  on  for  weeks  or  months,  absorption 
gradually  taking  place,  its  duration  depending 
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much  on  the  general  state  of  the  patient  and 
the  amount  effused.  But  should  the  case 
break  down  and  end  in  abscess,  the  presence 
of  this  will  be  shown  by  increased  pyrexia, 
probably  rigors,  and  localised  pain  of  a 
shooting  character.  For  the  signs  of  in- 
flammation extending  to  the  peritoneum,  see 
Pelvic  Peritonitis. 

Diagnosis. —The  diagnosis  of  pelvic  cellu- 
litis from  the  diseases  with  which  it  may  be 
most  readily  confounded  will  be  found  in  the 
articles  on  Pelvic  Hematocele,  and  Pelvic 
Peritonitis. 

Treatment. — When  the  pathology  of  pelvic 
cellulitis  is  fully  considered,  it  will  be  seen 
that  the  treatment  must  depend  upon  the 
stage  to  which  it  has  advanced.  In  the 
acute  stage  we  should  employ  salines,  and 
sedatives  for  the  relief  of  pain,  such  as  opium, 
chloral  hydrate,  and  also  quinine  in  full 
doses ;  and  locally,  hot  fomentations  applied 
to  the  lower  part  of  the  abdomen,  and  hot 
opiate  and  antiseptic  injections  given  per 
vaginwm.  Iodoform  suppositories  are  like- 
wise useful  employed  continuously,  combined 
with  morphine  if  there  is  much  pain.  Leeches 
are  often  applied  with  much  benefit  to  the 
groin,  perinaeum,  or,  still  better,  to  the  os 
uteri — three  or  four  at  a  time,  thereby  re- 
moving any  temporary  congestion  of  those 
parts.  The  bowels  are  better  moved  by  an 
enema  than  by  purgatives  given  by  the 
mouth,  which  if  active  may  cause  extension 
of  the  inflammation  to  the  peritoneum. 
When  the  inflammatory  action  has  subsided, 
there-absorption  of  the  plastic  material  which 
has  been  thrown  out  is  assisted  by  the  ad- 
ministration of  tonics,  as  iron  and  quinine. 
Iodide  of  potassium  is  much  relied  on  by 
some  practitioners,  and  may  be  given  with 
advantage  combined  with  tonics;  but  prob- 
ably the  best  means  of  promoting  absorption 
is  by  restoring  the  general  health  by  every 
method  possible.  The  Americans  and  Ger- 
mans recommend  the  vaginal  douche  night 
and  morning  for  about  twenty  minutes ;  they 
believe  that  it  acts  as  an  absorbent  as  well  as 
a  sedative.  In  the  septic  variety  much  suc- 
cess has  attended  the  exhibition  of  large  doses 
of  quinine,  five  grains  every  four  hours  having 
been  given  with  advantage.  In  all  cases  rest 
is  imperatively  called  for,  even  after  the  in- 
flammatory stage  is  past. 

J.  Braxton  Hicks. 

PELVIC  HEMATOCELE.— Synon.  : 
Peri-uterine  Hematocele  ;  Retro-uterine 
Hematocele ;  Pelvic  Thrombus. 

Nature.— Nelaton  described  this  affection 
as  a  tense  bloody  tumour  situated  in  Douglas's 
cul-de-sac,  which  pushed  the  uterus  forward 
towards  the  symphysis  pubis.  Afterwards 
«very  bloody  tumour  in  connexion  with  the 
pelvic  organs  came  to  be  so  described  by 
some  authors.  Thus  Dr.  Kobert  Barnes 
classes  ruptured  uterus  with  an  effusion  of 


blood  into  the  peritoneal  cavity  as  an  example 
of  pelvic  hematocele. 

Any  effusion  of  blood  which  takes  place 
either  from  ruptured  uterus  or  from  other 
organs  is  not  by  most  authorities  now  con- 
sidered as  true  pelvic  hematocele ;  indeed, 
blood  effused  from  the  liver,  kidney,  or  other 
organ  which  has  found  its  way  into  Douglas's 
pouch,  might  thus  be  included  under  this 
name.  Pelvic  hematocele  consists  of  two 
varieties,  to  which  the  names  of  (1)  retro- 
uterine luzmatocele  or,  better,  intra-peri- 
toneal  hcematocele,  and  (2)  pelvic  thrombtis 
or  hcematoma,  have  been  given.  The  first 
of  these  affections  may  be  described  as  an 
effusion  of  blood  into  the  retro-uterine  sac, 
subsequently  shut  off  from  the  rest  of 
the  peritoneum  by  an  effusion  of  plastic 
material.  The  second  variety,  pelvic  throm- 
bus or  hcematoma,  is  an  effusion  of  blood 
into  the  cellular  tissue  of  the  pelvic  organs, 
and  more  especially  of  that  in  connexion 
with  the  uterus.  Even  with  this  limi- 
tation of  applications,  the  frequency  of 
pelvic  haematocele  has  been  variously  stated 
by  different  authors;  thus  Scanzoni  and 
Schroeder  reckon  it  a  rare  disease,  whilst 
Zeyfurt  reckons  it  as  occurring  in  5  per  cent, 
of  all  uterine  cases.  Inasmuch  as  most 
cases  recover,  the  diagnosis  must  depend 
solely  on  a  careful  analysis  of  the  clinical 
history. 

_  It  is  well,  however,  that  we  should  dis- 
tinguish between  the  two  affections,  and  we 
shall  employ  the  term  thrombus  as  applying 
to  an  effusion  of  blood  into  the  cellular  tissue 
around  the  uterus,  and  the  term  retro-uterine 
hcematocele  to  blood  which  has  gravitated 
into  the  peritoneal  pouch  between  the  uterus 
and  rectum.  These  distinctions  are  impor- 
tant^ inasmuch  as  they  can  in  most  cases 
be  discovered  both  clinically  and  pathologi- 
cally. 

A.  Retro-uterine  Haematocele.— 

^Etiology.  —  The  causes  of  retro-uterine 
hematocele  are  as  follows:  (1)  Bupture  of 
the  uterine  wall  from  any  cause,  including 
aneurysms  and  varices ;  (2)  rupture  of  the 
Fallopian  tubes  from  extra-uterine  fetation, 
and  varieties  of  ectopic  gestation  ;  (8)  ovula- 
tion with  haemorrhage ;  (4)  rupture  of  varices 
in  ovarian  tumour ;  and  (5)  rupture  of  other 
viscera  in  the  abdominal  cavity. 

Symptoms. — These  will  be  the  same  as  in 
the  rupture  of  any  viscus,  and  the  escape  of 
blood  into  the  peritoneal  cavity.  Thus,  there 
will  be  sudden  onset  of  pain ;  pallor,  with 
prostration  and  collapse,  greater  than  can  be 
accounted  for  by  the  anosmia ;  often  vomiting, 
which  is  at  times  excessively  severe.  Nothing 
can  be  felt  at  first  on  physical  examination, 
owing  to  the  liquid  state  of  the  blood ;  but  as 
the  blood  coagulates,  hardness  will  supervene 
displacing  the  uterus — the  amount  and  direc- 
tion of  the  displacement  depending  on  the 
position  which  the  blood  assumes.    This,  as 
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has  been  pointed  out,  is  generally  to  be  found 
posteriorly,  thus  pushing  the  uterus  forward, 
towards  the  pubes.  In  a  short  time  inflam- 
matory action  may  be  set  up,  so  as  to  limit 
the  blood-effusion,  and  in  this  case  it  will 
not  be  of  a  severe  peritonitic  type ;  but,  on 
the  other  hand,  general  peritonitis  may  be 
established,  which  may  end  fatally;  or, 
again,  the  inflammatory  process,  having  be- 
come limited  by  plastic  material,  may  gra- 
dually become  absorbed,  or  it  may  follow  the 
usual  course  of  pelvic  abscess. 

B.  Pelvic  Thrombus.  —  Etiology. 
Pelvic  thrombus  arises  from  the  contusions 
and  lacerations  resulting  from  normal  and 
abnormal  labour,  from  severe  concussions 
of  the  pelvis,  from  interruption  or  suppres- 
sion of  the  menses,  from  sexual  excitement, 
and  from  rupture  of  the  tube  in  extra-uterine 
fetation  between  the  layers  of  the  broad 
ligament ;  or  from  haemorrhage  from  dimin- 
ished resisting  power  of  the  vessels,  in  the 
haemorrhagic  diathesis,  scorbutus,  or  pur- 
pura. 

Haemorrhage  which  has  thus  arisen  may 
follow  the  usual  course  of  extravasated  blood, 
namely,  coagulation  and  absorption,  or  pro- 
ceed to  the  formation  of  an  abscess. 

Symptoms. — These  will  depend  on  the 
amount  of  the  effusion  and  its  position.  In 
general  the  quantity  will  be  less  than  in 
retro-uterine  hematocele.  It  is  generally 
greater  when  it  occurs  in  the  layers  of  the 
broad  ligament,  which  it  may  separate  to  a 
very  considerable  extent,  reaching  sometimes 
to  the  level  of  the  umbilicus.  However, 
blood  effused  into  this  position  is  necessarily 
under  some  restraint,  though  the  pain  would 
be  thereby  increased. 

In  this,  as  in  the  affection  just  described, 
we  have  a  sudden  onset  of  symptoms,  but  we 
do  not  have  such  marked  anaemia,  for  the 
amount  of  the  effusion  is  hardly  so  large. 
And  we  miss  those  symptoms  of  severe 
collapse  which  depend  upon  an  effusion  of 
blood  into  the  peritoneal  cavity.  In  fact, 
here  we  have  more  the  symptoms  of  haemor- 
rhage per  se,  the  effusion  being  situated  out- 
side the  peritoneum,  and  therefore  more 
restrained.  We  seldom  have  symptoms  of 
peritonitis  supervening,  but  rather  those  due 
to  the  displacement  which  the  mass  occa- 
sions, and  consequent  tension.^  The  effusion 
may  either  be  absorbed,  or  it  may  end  in 
abscess,  which  pursues  the  usual  course  of 
pelvic  abscess.    See  Pelvic  Abscess. 

Diagnosis.— These  swellings,  produced  by 
blood-effusion,  are  liable  to  be  confounded 
with  many  other  troubles  about  the  uterus. 
The  most  frequent  position  is  in  either  broad 
ligament,  whero  they  may  simulate  fibroma, 
ovarian  tumour,  and  especially  cellulitis  of 
the  same  part.  The  next  position  in  fre- 
quency is  behind,  in  the  cellular  tissue 
between  the  uterus  and  rectum,  where  the 
hematocele  may  imitate  retroflexed  uterus, 


or  a  tumour  in  Douglas's  pouch.  "When  the 
haemorrhage  is  found  at  the  roof  of  the  vagina, 
or  between  the  bladder  and  uterus,  it  gives 
the  physical  characters  of  a  fibroma  in  the 
anterior  wall,  of  pregnancy,  or  of  cellulitis. 
It  will  thus  be  seen  that  the  diagnosis  depends 
much  on  a  clear  clinical  history,  either  from 
the  patient  or  her  friends,  which  in  some 
cases  is  difficult  to  obtain.  In  all  cases  of 
sudden  accession  of  anaemia  and  coUapse 
it  is  important  to  inquire  carefully  into  the 
state  of  the  menses,  and  to  examine  as  to- 
any  pelvic  tumour. 

Treatment. — This  divides  itself  into  two 
parts,  the  first  of  which  will  be  the  arrest 
of  the  haemorrhage  (should  it  still  be  going 
on) ;  and  the  second,  the  application  of  such 
means  as  tend  to  resolution  and  absorption  of 
the  coagulum.    The  first  indication  will  be 
fulfilled  by  absolute  rest,  and  the  administra- 
tion of  haemostatics,  such  as  gallic  acid,  lead, 
turpentine,  and  other  like  remedies  on  which 
we  are  wont  to  place  reliance  for  internal 
haemorrhage,  combined  with  an  opiate.  But 
inasmuch  as  vomiting  is  often  a  severe  and 
prominent  symptom,  and  medicines  are  with 
difficulty  kept  down  a  sufficient  time  to  be 
of  service,  the  opiate  may  have  to  be  given 
by  the  rectum  or  hypodermically.  Ice-bags 
or,  if  these  are  not  at  hand,  cold  lotions, 
should  also  be  applied  to  the  lower  part  of  the- 
abdomen,  or  even  introduced  per  vaginam. 
At  the  same  time  a  little  ice  may  be  given  to 
suck.    Stimulants,  however,  and  hot  drinks 
must  be  avoided.    If,  from  the  suddenness 
and  severity  of  the  collapse,  it  is  supposed 
that  a  rupture  of  the  cyst   of  an  extra- 
uterine foetation,  or  rupture  of  a  varix  of  a. 
twisted  pedicle  of  an  ovarian  tumour,  has 
occurred,  it  will  be  best  to  open  the  abdominal 
cavity,  and  treat  the  cause  according  to- 
modern  abdominal  surgery;  and  this  espe- 
cially if,   a  tumour   having  already  been 
observed  in  this  region  and  rupture  of  an 
extra-uterine  cyst  supposed  to  be  the  cause, 
or  rupture  of  an  ovarian  varix,  it  may  be 
otherwise  advisable  to  perform  abdominal 
section. 

The  haemorrhage  having  ceased  without 
operation,  we  must  still  enjoin  rest  for  some 
time,  to  prevent  its  recurrence,  and  to  admit 
of  the  blood  being  absorbed. 

In  fulfilling  the  second  indication,  namely, 
the  resolution  of  the  extravasation,  little  will 
be  required  beyond  keeping  the  system  in 
good  general  health  by  the  administration  of 
tonics.  Iron  and  quinine  are  of  much  ser- 
vice. Some  practitioners  rely  on  iodide  ot 
potassium  as  an  absorbent ;  it  may  be  given 
combined  with  quinine.  Should  a  recurrence 
of  the  haemorrhagic  symptoms  take  place  at 
different  periods,  the  bromides  and  iodides 
have  been  considered  of  some  value  in  quiet- 
ing the  action  of  the  ovaries.  But  this  re- 
currence shows  a  high  probability  of  the- 
case  being  one  of  ectopic  gestation,  and  it 
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would  be  safer  to  open  the  abdominal  cavity 
before  it  is  too  late. 

If  the  case  unfortunately  end  in  abscess, 
the  proper  treatment  will  be  that  of  pelvic 
abscess.    See  Pelvic  Abscess. 

J.  Braxton  Hicks. 

PELVIC  PERITONITIS  Synon.: 

Perimetritis  (Bernutz,  Virchow,  and  Mat- 
thews Duncan). 

Definition. — A  local  inflammation  of  that 
portion  of  the  peritoneum  which  surrounds  the 
pelvic  organs,  and  especially  the  uterus  and 
broad  ligaments.   See  Pelvic.  Cellulitis. 

^Etiology. — Pel  vie  peritonitis  is  often  found 
as  an  extension  from  pelvic  cellulitis,  in  both 
the  puerperal  and  non-puerperal  states.  In 
the  non-puerperal  state  it  is  associated  with 
uterine  flexions  and  versions ;  various  opera- 
tions on  the  genital  organs ;  rupture  of  ova- 
rian cysts ;  abscess  of  the  ovary ;  escape  of 
blood  from  the  Fallopian  tube  ;  extension  of 
irritating  secretions  along  the  Fallopian  tube 
from  the  uterus,  such  as  gonorrhoea,  pus 
(pyo-salpinx) ;  bursting  of  the  tube  ;  malig- 
nant disease ;  and  tubercle. 

Anatomical  Characters. — Here,  as  in 
cellulitis,  the  part  which  the  veins,  lympha- 
tics, and  nerves  take  is  still  open  to  contro- 
versy; but  the  lymphatics,  no  doubt,  take 
the  most  important  part  in  those  cases  where 
the  change  commenced  in  cellulitis.  But  the 
relative  frequency  of  the  tubes  as  a  source 
of  peritonitis  is  still  in  doubt,  though  as 
conveyers  of  irritating  material  they  bear  a 
very  important  part. 

"Whatever  the  origin  of  the  peritonitis,  we 
have,  in  the  first  place,  an  effusion  varying  in 
character— either  serous,  plastic,  or  purulent. 
The  serum  may  either  be  absorbed,  or  be- 
come encysted  by  plastic  material,  and  form 
a  false  cyst,  which,  in  an  unhealthy  condition, 
may  be  of  a  pyoid  nature,  forming  an  abscess 
having  the  usual  characters  of  pelvic  abscess. 

But  there  is  this  difference  from  the  exuda- 
tion of  pelvic  cellulitis  and  that  of  pelvic 
peritonitis,  namely,  that  in  cellulitis  the 
exuded  material  may  be  absorbed,  leaving 
bat  few,  if  any,  relics  of  the  bygone  inflamma- 
tion, whilst  in  peritonitis  the  fluid  portion  is 
chiefly  absorbed,  leaving  very  often  strings 
or  bands  of  adhesions  matting  together  the 
various  organs.  A  not  uncommon  occurrence 
is  for  the  uterus,  if  previously  retroflected,  to 
be  bound  down  posteriorly  to  the  sacrum, 
but  it  may  be  equally  fixed  in  any  other 
direction  in  which  effusion  has  been  poured 
out.  fhe  effect  of  these  adhesions  is  some- 
times curious,  for  the  ovary  has  been  found 
rent  from  its  attachment,  and  fixed  to  the 
pelvic  brim  posteriorly.  These  adhesions 
may  stretch  and  give  rise  to  no  permanent 
oisi-lacements,  but  at  other  times  they  are 
rrernediable.  Pregnancy  seems  to  have  most 
influence  in  their  removal;  and,  indeed,  this 
nas  been  suggested  as  a  method  of  cure.  In 
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the  same  way  they  may  hinder  the  action  of 
the  uterus  in  labour,  and  cause  pain  by  their 
rigidity,  though  they  often  hinder  conception 
or  give  rise  to  abortion,  and  sometimes  to 
severe  and  even  fatal  obstruction  of  the 
bowels.  The  influence  of  adhesions  should 
always  be  borne  in  mind  after  any  case  of 
pelvic  peritonitis. 

Should  the  case  end  in  abscess,  it  may  open 
in  any  of  the  ways  given  under  the  head  of 
Pelvic  Abscess. 

Symptoms. — In  chronic  and  subacute  cases 
of  pelvic  peritonitis,  the  symptoms  are  usually 
obscure,  the  patient  (often  after  childbirth) 
complaining  only  of  a  dragging  sensation  at 
the  lower  portion  of  the  abdomen.  These 
cases  frequently  pass  unnoticed,  rest  in 
bed  and  other  remedies  sufficing  to  effect 
a  cure. 

In  acute  cases,  the  symptoms  begin  with 
complaint  of  a  severe  pain,  increased  by  pres- 
sure, with  fixedness  of  the  abdominal  muscles 
in  the  lower  portion  of  the  abdomen,  or  the 
coils  of  the  intestine  may  be  seen  mapped 
out.  Along  with  this  there  is  usually  a  wiry 
pulse;  but  if  the  disease  be  of  septic  origin,  it 
may  be  dicrotic.  The  temperature  is  usually 
above  102°,  but  varying  night  and  morning. 
We  may  also  notice  a  Hippocratic  expression 
of  the  countenance.  Should  this  become 
marked  we  should  have  reason  to  fear  an 
extension  to  the  general  peritoneum.  At  the 
same  time  we  may  have  constipation,  and 
generally  severe  vomiting ;  and  by  pressure 
of  effused  material  on  the  bladder  and  rectum, 
there  may  also  arise  constipation  and  dysuria. 
Per  vaginwm,  we  may  discover  a  tumour  late- 
rally high  up  in  the  pelvis,  and  not  easily 
felt,  both  on  account  of  the  distance  from  the 
examining  hand,  and  from  the  severe  pain  to 
which  examination  gives  rise. 

But,  again,  it  must  be  pointed  out  that 
cases  do  occur  in  which  nearly  all  the  symp- 
toms  are  wanting,  although  the  attack  may 
be  of  a  most  malignant  type,  the  rapid  pulse 
and  pyrexia,  coupled  with  a  peculiar  expres- 
sion of  the  countenance,  being  almost  our 
only  guide.  A  vaginal  examination  fails  to 
give  us  any  indication  as  to  its  nature,  owing 
to  the  matter  being  purulent  and  fluid.  These 
cases  are  almost  always  of  septic  origin. 

Diagnosis. — Pelvic  peritonitis  may  be  dia- 
gnosed from  pelvic  cellulitis  by  the  following 
considerations : — 

Pelvio  Cellulitis. 

1.  Tumour  easily  reached  ;  generally  easily 
and  early  felt  per  vaginam  in  neighbour- 
hood of  broad  ligament,  and  also  above 
pelvic  brim. 

2.  Abdominal  pain,  increased  by  deep  pres- 
sure. 

8.  Temperature  usually  not  above  102°  • 
pulse  large,  soft,  dicrotic  in  septic  form. 

4.  Betraction  of  thigh  with  abduction.  Pain 
down  leg. 
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5.  Nausea ;  vomiting,  not  excessive. 

6.  Not  accompanied  by  tympanites. 

7.  Marked  tendency  to  suppuration. 


Pelvic  Peritonitis. 

1.  Tumour  not  noticeable  for  some  days. 

2.  Abdominal  tenderness  of  an  acute  kind, 
quickly  increased  on  pressure.  Form  of  coils 
of  intestines  mapped  out  on  abdomen.  Fixa- 
tion of  abdominal  muscles. 

3.  Temperature  above  102°  usually ;  pulse 
wiry  in  benign,  dicrotic  in  septic  form. 

4.  Pain  down  leg  and  retraction  of  thigh 

never  present. 

5.  Nausea ;  vomiting  excessive. 

6.  Tympanites  present  in  severe  cases. 

7.  Constipation,  often  marked. 

8.  Suppuration  not  often  present. 
Treatment.— In  all  cases  of  pelvic  peri- 
tonitis, whether  acute  or  chronic,  our  chiet 
point  is  rest,  and  this  cannot  be  too  rigidly 
Listed  upon.     The  stage  of  the  disease, 
whether  chronic  or  acute,  will  indicate  tne 
amount.    Should  the  case  be  of  a  subacute 
nature,  then  reclining  on  a  couch  will  be  all 
that  is  necessary;  but  should,  on  the  other 
hand,  the  case  be  acute,  however  limited  in 
area,  then  it  is  essential  that  we  should  order 
absolute  rest  in  bed,  as  little  movement  as 
possible  being  allowed.    In  chronic  cases 
this  point  must  be  left  to  the  discretion  of 
the  physician;  it  will  be  for  his  consideration 
what  part  the  local  condition  bears  in  rela- 
tion to  the  general  health,  and  whether 
continuance  of  the  local  trouble  will  not 
cease  on  restoration  of  the  general  health. 

The  next  point  to  be  considered-and  we 
know  of  none  in  which  so  much  mischief  is 
done  by  want  of  appreciation  of  the  true 
condition-is  the  administration  of  purga- 
tives in  the  acute  forms.    The  same  rule 
holds  good  here  as  in  the  treatment  atter  an 
operation  for  hernia,  namely,  that  any  in- 
creased peristaltic  movement  of  the  intestines 
is  liable  to  cause  an  extension  of  the  peri- 
toneal complication.    We  must  bear  m  mind 
that  what  the  inflamed  peritoneum  wants  is 
rest,  to  lessen  the  friction  of  the  surfaces; 
and  should  any  unhealthy  matter  be  present, 
time  is  urgently  required  for  the  effusion  o 
a  limiting  plastic  material  to  shut  it  off  from 
the  rest  of  the  abdominal  cavity;  and  after 
itBfomation.BtiUfur&errepoBejBneceBsary 
to  prevent  its  being  broken  down.    Thus  it 
is  that  we  find  our  sheet-anchor  lies  in  the 
adminisTration  of  full  doses  of  opium,  which 
nTonly  allays  the  sensitiveness  of  the  peri- 
toneum but  limits  the  peristaltic  movemen 
oXTn'testines.  Hf^™1^^ 
for  fourteen  to  eighteen  days,  no  harm 
accrue.    A  mild  enema  of  ohve-o  1 .  gv*el 
will  be  the  best  measure  to  adopt  where 
necessity  requires  relief. 

In  the  more  chronic  cases,  for the same 
reason,  we  should  never  purge  our  patient 
for  there  is  always  a  risk  of  extending  the 


inflammatory  action  to  the  general  peri- 
toneum ;  a  mild  laxative  daily,  or,  better,  an 
enema,  will  answer  every  purpose. 

If,  from  the  severity  of  the  constitutional 
symptoms  and  the  absence  of  the  local,  we 
have  reason  to  believe  that  we  have  a  case  of 
septic  origin  to  deal  with,  quinine  must  be 
given  in  large  doses,  say  five  grains  every 
four  hours,  by  mouth,  by  the  bowel,  or  hypo- 
dermically.    Very  marked  results  have  at- 
tended the  exhibition  of  this  drug  in  cases 
otherwise  almost  hopeless.    Sixty  grains  a 
day  have  been  given  without  ill  result— 
indeed  with  the  cure  of  the  patient.  Should 
the  peritonitis  appear  to  be  of  a  purely  sthemc 
form,  the  employment  of  the  old  remedy, 
mercury,  will  generally  be  found  to  be  a 
valuable  addition  to  that  of  the  opiates,  at 
any  rate  for  a  short  time ;  but  in  any  case 
great  caution  is  required  lest  diarrhoea  be 
induced.    In  this  form  the  employment  of 
leeches  to  the  abdomen  will  also  assist  in  the 
reduction  of  the  inflammation.    Care,  how- 
ever, must  be  observed  not  to  debilitate  the 
patient.    Hot  opiated  fomentations  to  the 
lower  part  of  the  abdomen  in  all  cases  afford 
great  relief.    But  of  late,  in  cases  where 
there  is  reason  to  believe  that  the  inflamma- 
tion has  originated  in  some  local  disease, 
as  pyo-salpinx  or  ovarian  suppuration,  and 
where  the  symptoms  are  severe  or  have  been 
recurrent,  it  is  advised  that  exploration  ol 
the  peritoneal  cavity  shoidd  be  made,  the 
unhealthy  cause  removed,  and  the  cavity 
well  cleaned  or  flushed  with  sterilised  water. 
Should  the  case  lapse  into  a  chrome  state, 
iodide  of  potassium  may  be  of  some  service 
in  aiding  the  absorption  of  the  inflammatory 
products.    The  bromide  has  also  been  given 
with  the  idea  of  lessening  congestion  and 
quieting  the  action  of  the  ovaries. 

At  a  later  date  much  good  will  result  from 
the  administration  of  tonics,  and  from  change 
of  air,  the  local  trouble  being  often  kept  up 
bv  the  general  condition. 

In  recurrent  cases,  where  an  exploratory 
abdominal  operation  is  refused,  or  where  it 
is  for  other  reasons  undesirable,  the  use  of 
antiseptic  injections  per  vaaumm,  or  the 
use  of  iodoform  pessaries,  or  those  of  kindiecl 
sort  which  extend  their  influence  beyond 
their  position,  inserted  into  the  upper 
taSna'daily,  will  be  found  of  much  service 
in  preventing  recurrence.  °r  "^.^ 
of  the  uterus  may  be  swabbed  out  with 
iodised  phenol,  tincture  of  iodine,  oi  the 
solution  of  perchlonde  of  J*™™**?* 
dilatation  of  the  os  and  cervix.  Fo  doubt 
less  the  morbid  material,  in  many  instances, 
starts  from  the  interior  of  the  uterus-in 
cases  particularly  of  small  os  and  cereal 

°aSuch  are  the  chief  indications  of  treatment. 
Vomfting  dysui-ia,  and  other  complications 
must  be  treated  on  g"^^"^ 
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PEMPHIGUS  (mr/i$«£,  a  bladder).— 
SYNON. :  Poinpholyx ;  Fr.  Pemphigus ;  Ger. 
JBlase-nhrankheit. 

Definition. — A  somewhat  rare  skin-dis- 
ease, of  indefinite  duration ;  in  which  blebs 
or  bullae,  containing  serous  or  sero -purulent 
fluid,  form  in  greater  or  less  numbers  on 
various  parts  of  the  body  and  limbs ;  burst ; 
•dry  up,  and  produce  crusts ;  and  finally  dis- 
appear, leaving  temporary  stains. 

.Etiology. — Pemphigus  occurs  about  once 
in  500  cases  of  skin-disease  in  England.  It 
is  much  more  frequent  in  children  than  in 
adults,  and  most  frequent  in  the  first  eighteen 
months  of  life.  In  adults  all  ages  are  nearly 
equally  disposed  to  it. 

In  childhood  females  seem  slightly  more 
•disposed  than  males.    Pemphigus  foliaceus 
is  more  frequent  in  women.    Neither  geo- 
graphical distribution,  season  of  the  year, 
nor  any  special  diet  or  habits  of  fife  seem 
to  affect  the  development  of  the  disease.  It 
occurs  in  persons  of  all  temperaments,  and 
in  the  healthy  as  well  as  in  the  delicate.  No 
definite  relation  can  be  traced  between  de- 
rangements of  the  kidneys  and  pemphigus, 
nor  between  the  latter  and  the  gouty"  or 
rheumatic  diatheses.     In  a  few  instances 
there  has  been  a  distinct  relation  between 
pregnancy  and  the  outbreak  of  bulla.  Pem- 
phigus is  never  endemic.  Various  epidemics, 
•chiefly  among  children,  have  been  described 
by  trustworthy  writers,  of  which  the  latest 
occurred  in  1869  at  Halle,  and  in  1874  in 
Paris,  both  in  new-born  infants,  but  it  seems 
doubtful  whether  these  were  cases  of  true 
pemphigus,  and  not  rather  allied  to  varicella. 
Outbreaks  of  pemphigus  have  appeared  in 
more  than  one  case  to  be  determined  by  a 
local  injury,  such  as  a  puncture  of  the  finger. 
There  are  one  or  two  instances  known  in  which 
the  disease  has  been  transmitted  hereditarily. 

Bullous  eruptions  frequently  occur  in  con- 
nexion with  lesions  of  the  nervous  system, 
either  central  or  peripheral,  for  example,  gene- 
ral paralysis,  sclerosis  of  the  lateral  columns, 
locomotor  ataxy,  or  injury  to  nerves. 

Pemphigus  is  a  non-contagious  disease, 
and  all  attempts  to  transfer  it  from  one 
person  to  another,  by  inoculating  the  con- 
tents of  the  bulla,  have  failed. 

Anatomical  Characters.— In  pemphigus 
the  capillaries  of  a  circumscribed  portion  of 
skin  are  dilated  with  blood,  and  this  hyper- 
emia is  followed  by  exudation  from  them 
£  serous  flmd,  which  infiltrates  the  papilla; 
and  the  cells  of  the  rete  mucosum,  and 
nnaiiy  makes  its  way  beneath  the  epidermis, 
l«La*  \"  ra,S,e  and  BeParate  its  uppermost 

ffin™  °S  vthe  Parts  6elow'  thus  forming  a 
bulla  or  bleb.    The  parts  of  the  epidermis 

.7,  (h.,are  connected  with  the  hair-follicles 

wav  an,i  f.re8snre  longe8t.  b«t  at  length  give 

Sder  l  J  eiF  /TB,n8  then  haD&  from  the 

small  threads  or  processes. 
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The  contents  of  the  bullae  consist  at  first 
of  nearly  pure  serum,  which  gives  on  heat- 
ing a  flocculent  deposit  of  albumen;  later  on 
the  flmd  contains  numerous  pus-cells,  prob- 
ably due  partly  to  migration  of  white  blood- 
corpuscles,  and  partly  to  proliferation  of  the 
rete  cells.  Occasionally  it  contains  small 
quantities  of  blood  exuded  from  the  surface 
of  the  cutis.  The  reaction  is  at  first  neutral, 
but  is  famtly  alkaline  in  the  older  buUa. 
The  bulla  have  been  found  to  contain  micro- 
organisms, phosphates,  chlorides,  cholesterin, 
urea,  uric  acid,  &c,  but  not  in  sufficient 
quantities  or  with  sufficient  constancy  to 
confer  any  atiological  importance. 

No  post-mortem  examination  has  as  yet 
revealed  any  constant  alteration  in  the  organs 
or  tissues  which  would  account  for  pem- 
phigus. General  anaemia,  and  wasting  of 
the  muscles  and  other  parts,  have  been  found 
in  uncomplicated  cases,  while  some  patients 
have  died  of  intercurrent  pneumonia  and  of 
phthisis.  In  more  than  one  instance  amy- 
loid degeneration  of  the  liver  and  spleen  has 
been  found,  just  as  in  other  chronic  wasting 
diseases. 

Description.— Pemphigus  may  occur  with- 
out apparent  assignable  cause  in  a  previously 
healthy  child  or  adult.    The  bulla;  may  form 
on  a  perfectly  normal  skin,  or  else  a  circum- 
scribed portion  of  skin  becomes  hyperamic, 
and  the  epidermis  over  it  is  raised  by  a  rapid 
effusion  of  serum  into  a  bulla,  which  enlarges 
quickly,  so  as  to  overhang  its  base.  The 
bulla;  are  mostly  hemispherical  in  shape, 
and  may  reach  the  size  of  an  orange,  or 
larger ;  but,  as  a  rule,  they  vary  from  that 
of  a  pea  to  that  of  a  hazel-nut  or  walnut. 
Then*  contents  are  at  first  clear  and  trans- 
parent, but  in  a  day  or  two  they  become 
milky   and  opaque,  and  finally  purulent. 
The    covermgs,  previously    tensely  filled, 
burst;  and  the  discharge  dries  into  flat 
yellow-brown  or  blackish  crusts.    The  bulla? 
tend  to  a  symmetrical  distribution  on  the 
two  sides   of  the  body.    They  may  also 
spread  peripherally,  fresh  bulla;  forming  at 
the  edge  of  the  crusts  or  stains  of  old  ones. 
There  is  no  areola  at  first,  but  as  the  con- 
tents become  purulent,  a  narrow  red  areola 
is  seen.    At  the  same  time  as  the  skin  is 
affected,  small  bulla;  sometimes  form  on  the 
mucous  membrane  of  the  mouth,  nose,  and 
pharynx ;  and  they  have  been  seen  with  the 
laryngoscope  on  the  posterior  surface  of  the 
epiglottis.    They  have  also  been  found  post 
mortem  on  the  mucous  membrane  of  the 
bronchi  and  of  the  intestines,  and  are  prob- 
ably the  cause  of  the  diarrha-a  and  bronchitis 
from  which  pemphigus  patients  sometimes 
sillier.    Pemphigus  has  a  marked  tendency 
to  recur  at  longer  or  shorter  intervals,  each 
outbreak  being  mado  up  of  a  number  of 
successive  crops  of  buUu3.    A  few  bullae  may 
in  no  way  affect  the  general  health,  but  if 
they  are  numerous  they  may  be  preceded 

Y2 


324 


PEMPHIGUS 


by  rigors  and  fever— 102°  to  103°  F. — and 
even  by  delirium  and  other  cerebral  symp- 
toms in  children.  The  disease  may  termi- 
nate after  one  or  two  attacks,  or  may  recur 
at  intervals  and  with  increasing  severity  for 
years,  until  the  patient  is  reduced  in  health 
and  strength,  and  finally  dies  in  a  marasmic 
state,  or  of  some  intercurrent  disorder. 

Classification.— We  may  divide  pemphi- 
gus into  four  main  varieties :  (1)  P.  neona- 
torum; (2)  P.  acutus;  (3)  P.  chronicus;  and 
(4)  P.  foliaceus.  Other  varieties,  such  as  P. 
soUtarms,  when  only  one  bulla  exists  at 
once  ;  P.  gangrcenosus,  where  ulcers  succeed 
the  bullse  ;  and  P.  pruriginosus,  where 
itching  is  a  c'onspicuous  symptom,  have  been 
described,  but  they  scarcely  merit  detailed 
notice.  P.  vegetans  is  described  as  a  very 
fatal  form  of  the  disease,  which  begins  as 
white  patches  in  the  mouth  or  pharynx, 
bulls  afterwards  appearing  on  the  hands, 
feet,  axillse,  and  groins,  and  fungatmg  into 
papillary  outgrowths,  secreting  a  viscid 
offensive  discharge.  It  has  been  thought  to 
be  of  syphilitic  origin. 

i.  Pemphigus  neonatorum  is  an  acute 
bullous  eruption  occurring  in  infants,  not  to 
be  confounded  with  syphilis,  but  due  probably 
to  septic  causes,  in  connexion  with  the  sur- 
roundings during  lying-in. 

2  Pemphigus  acutus.— -By  this  we  under- 
stand a  bullous  eruption  which  occurs  only 
once  in  the  same  individual,  has  a  short 
duration  of  from  three  to  six  weeks,  and 
generally  terminates  in  complete  recovery. 
The  existence  of  such  cases,  which  was  at 
one  time  doubted,  is  now  certain.  In  its 
general  symptoms  P.  acutus  resembles  the 
Late  specific  diseases.  There  is  a  prodromal 
stage,  a  rigor  and  great  prostration ;  and 
albumen  may  appear  in  the  uruie  (benit- 
leben).    Fatal  cases  have  occurred. 

3  Pemphigus  chronicus  seu  vulgaris.— 
This  the  P.  diutinus  of  Willan,  is  the  most 
usual  form,  and  the  one  to  which  the  above 
description  mainly  corresponds.  This  form 
may  assume  a  malignant  character  by  the 
number  of  bullse  present  at  one  time,  and  by 
their  prolonged  duration  and  rapid  recur- 
rence, so  that  the  patient's  health  is  under- 

mi£epemphigios  foliaceus  (Cazenave).— 
Under  this  name  has  been  described  a  form 
of  pemphigus  of  a  peculiarly  malignant  cha- 
racter The  bull*  are  irregular  in  outline, 
flat  and  flaccid,  and  purulent  from  the  com- 
mencement. Other  bull*  form  round  each 
rentrTbuUa,  or  else  the  latter  spreads ,  per, 
Dherallv  per  continuum,  until  at  last  the 
Se  surface  of  the  body  ^y  become  in- 
volved. At  the  same  time  the  skin  does 
not  heal  over  the  situation  of  the  oldei :  bull* 
but  remains  moist  and  raw,  and n  covered 
either  with  crusts  like  those  of  °r 
else  with  the  loosened  coverings  of  the  bull*, 
which  form  large  lamellse  or  scales,  tiom 


which  the  disease  derives  its  name.  The 
scales  have  been  likened  to  flaky  pastry. 
This  form  is  happily  extremely  rare,  for  it  is 
always  fatal.  P.  foliaceus  may  assume  the 
characters  above  described  from  the  first; 
more  often  the  disease  develops  from  an 
ordinary  P.  chronicus. 

Complications.— Pemphigus  has  been  seen 
occurring  simultaneously  with  small-pox  and 
with  purpura.  Several  cases  have  been  re- 
ported in  which  a  form  of  pemphigus  occurred 
in  the  early  weeks  of  pregnancy,  and  con- 
tinued until  delivery.  In  one  case  the  disease 
recurred  during  several  successive  pregnan- 
cies. Pemphigus  pruriginosus  is  a  name- 
which  has  been  given  in  cases  where  the 
disease  has  been  accompanied  by  severe 
pruritus,  probably  a  form  of  the  disease 
formerly  described  as  hydroa,  now  known  as 
dermatitis  herpetiformis  (Duhring). 

Diagnosis.— The  fully  developed  eruption 
of  pemphigus  is  too  characteristic  for  it  to  be 
mistaken  for  any  other  disease.    The  dia- 
gnosis may  be  difficult  at  the  onset,  when 
only  a  few  bulk*  have  appeared,  or  else 
towards  the  termination  of  an  attack,  when 
only  scabs  or  stains  are  left ;  in  the  first  case 
the  absence  of  cunieuli  will  distinguish  it 
from  some  rare  cases  of  scabies  of  a  purely 
bullous  form.   At  the  outset  it  may  be  also 
necessary  to  distinguish  its  bullfe  from  those 
occurring  in  erysipelas,  from  the  use  ot 
artificial  vesicants,  from  burns,  and  from 
the  friction  of  shoes,  clothes,  or  contiguous 
portions  of  skin.    The  bullee  of  herpes  iris 
invariably  commence  on  the  backs  ot  the 
hands  and  feet  ;  rim  a  rapid  course  ;  and 
assume  a  concentric  circular  character,  ihe 
bullse  which  not  infrequently  occur  in  anaes- 
thetic leprosy  can  scarcely  give  rise  to  diih- 
culty,  when  taken  in  connexion  with  the 
macula  and  other  phenomena  attending  it. 
In  long-standing  cases  of  pemphigus,  portions 
of  skin  which  are  extensively  denuded  ot 
their  epidermis  may  take  on  a  considerable 
resemblance  to  eczema  rubrum;  but  the 
history,  the  emaciation  and  weakness  of  the- 
Sent  the  dark  staining  of  the  skm,  with 
Solute  absence  of  infiltration  and  only 
slight  irritation,  will  render  it  easy  to  foim 
a  decided  opinion.     Syphilitic  P^gu is- 
distinguished  from  true  pemphigus  by  oc- 
curring only  in  new-born  children  ,  by  in- 
S    principally,  though  not  exclusively, 
£  patos  aiufsoles  ;  by  leavmg  ^mucous 
membranes  unaffected ;  and,  lastly, ,by  foim 
ing  thick  crusts  when  the  bull*  burst,  under 
which  deep  ulcers  form.    The  diseases  which 
are  most  "Lly  to  be  confounded  with  ordinary 
pemphigus   are  erythema  (bullous  forms), 
HS    bullosa,    hydroa,  _  and  varicella 
buUosa    P.  foliaceus  may  simulate  eczema- 
rabrom.  lichen  ruber,  and  pityriasis  rubra  ui 
Set  stages,  and  when  the  skin  is  exten- 
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attacks,  but  doubtful  as  to  tbe  ultimate  result, 
since  it  is  impossible  to  say  whether  the 
disease  may  end  with  a  single  attack,  or  go 
•on  to  gradual  exhaustion  of  the  patient's 
strength  in  the  later  ones. 

Treatment. — No  specific  remedy  for  pem- 
phigus has  as  yet  been  discovered ;  the  nearest 
approach  to  one  is  arsenic,  which  in  some 
cases  of  relapsing  pemphigus,  especially  in 
early  life,  exerts  a  marvellous  action  on  the 
disease,  not  only  removing  all  traces  of  it  for 
the  time,  but  restraining  its  further  invasion 
during  long  periods  (Hutchinson).  In  other 
cases  all  drugs  are  equally  powerless.  The 
treatment  which  finds  most  general  approval 
consists  in  the  administration  of  tonics,  es- 
pecially quinine  or  bark  and  iron,  and  in 
supporting  the  strength  of  the  patient  by 
nourishing  food  and  wine.  Locally,  oint- 
ments of  zinc  or  boric  acid  may  be  tried, 
but  probably  lotions  of  lead  or  calamine  will 
give  most  relief,  combined  with  dusting 
powders,  such  as  starch  and  zinc,  or  powdered 
cimolite.  Pricking  the  tense  bullae  sometimes 
relieves.  In  the  pruriginous  form,  prepara- 
tions of  tar,  and  warm  baths,  may  be  tried. 
In  some  cases  bran  baths,  and  in  others 
alkaline  baths,  have  been  found  beneficial, 
but  it  is  impossible  to  lay  down  any  line  of 
treatment  suitable  to  all  cases. 

Edward  L  Spaeks.   Alfred  Sangster. 

PENIS,  Diseases  of.— Synon.  :  Er. 
Maladies  de  la  Verge,  or  du  Penis; 
Krankheiten  der  Buthe,  or  des  Penis. — 
Taken  in  the  widest  sense,  the  diseases  of 
the  penis  include  a  number  of  conditions 
which  are  separately  described  in  this  work, 
such  as  diseases  of  the  urethra,  gonorrhoea, 
balanitis,  gleet,  syphilitic  and  other  sores  of 
venereal  origin,  and  priapism.  For  a  discus- 
sion of  these  subjects  the  reader  is  referred 
to  the  articles  under  their  several  designa- 
tions. In  this  place  there  remain  for  consi- 
deration the  following  morbid  states :  (1)  Con- 
genital Abnormalities ;  (2)  Phimosis,  con- 
genital and  acquired  ;  (3)  Adherent  Prepuce ; 
(4;  Preputial  Calculi;  (5)  Paraphimosis; 
WJ  Inflammation  from  various  causes;  (7) 
Gangrene ;  (8)  Herpes  Praputialis  ;  (9)  New- 
growths,  benign  in  character;  (10)  Cancer 
and  other  Malignant  Growths ;  and  (11)  Ele- 
phantiasis. 

L  Congenital  Abnormalities.— Vari- 
ous abnormalities  of  the  penis  are  from  time 
to  time  met  with,  which  are  more  or  less  im- 
portant according  to  the  difficulties  in  mictu- 
rition or  sexual  intercourse  to  which  they 
may  give  rise,  and  the  consequent  ill  effects 
!JPon  the  personal  comfort  and  general 
health.  Among  these  may  be  mentioned 
certain  rudimentary  conditions  of  the  whole 
organ,  associated  or  not  with  defective  de- 
velopment of  other  parts  of  the  genito- 
urinary  apparatus,  such  as— undue  small- 


ness  or  even  deficiency;  disproportionate 
largeness ;  torsion  or  lateral  deviation ;  in 
extremely  rare  cases  multiplication  (double 
or  triple  penis) ;  abnormalities  in  excess  or 
deficiency  of  particular  parts  of  the  organ ; 
epispadias ;  hypospadias ;  and  phimosis.  The 
three  last  named  require  special  notice. 
_  (a)  Epispadias. — Definition. — A  condi- 
tion in  which,  from  arrest  or  defect  in 
development,  the  upper  parts  of  the  urethra 
and  corpus  spongiosum  are  wanting,  and  the 
corpora  cavernosa  are  not  properly  closed 
together;  and  in  which,  consequently,  the 
penis  appears  more  or  less  completely  fis- 
sured or  opened  along  its  dorsal  aspect,  and 
the  floor  of  the  urethra  is  exposed. 

This  condition  is  most  frequently  associated 
with  ectopia  vesica?  (see  Bladder,  Diseases 
of) ;  but  the  defect  may  be  limited  to  the 
penis.  In  most  instances  the  prepuce  is 
long  and  pendulous  below  the  glans;  and 
this  is  important,  inasmuch  as  it  may  often 
be  advantageously  used  in  remedial  plastic 
operations. 

Symptoms  and  Effects. — The  attendant 
inconveniences  and  discomforts,  such  as  the 
continual  flow  or  incontinence  of  urine,  and 
unfitness  for  sexual  congress,  though  vary- 
ing somewhat  in  degree  with  the  extent  of 
the  defect,  are  so  great  and  so  constant,  that 
any  reasonable  attempt  at  remedy  by  plastic 
operation  may  be  considered  justifiable.  It 
must  be  confessed  that  such  attempts  have 
hitherto  resulted  much  more  frequently  in 
failure  than  in  success.  In  some  cases,  how- 
ever, much  good  has  been  effected  ;  and  in 
other  cases  the  patients  have  been  enabled 
to  wear  apparatus  by  which  their  discomfort 
has  been  materially  diminished.  For  a  de- 
scription of  the  variousmethods  adopted,  refer- 
ence must  be  made  to  surgical  works. 

.  (p)  Hypospadias. — Definition. — A  con- 
dition in  w.hich,  from  defective  development 
of  the  urethra  and  of  the  corpus  spongiosum, 
the  urethra  opens  on  the  iinder-surface  of  the 
penis,  at  a  variable  distance  behind  the  glans ; 
and  in  which,  during  erection,  the  penis 
arches  more  or  less  downwards  and  back- 
wards. The  prepuce  usually  forms  a  kind  of 
flap,  which  overhangs,  but  does  not  surround 
the  glans. 

Symptoms  and  Effects. — The  opening  of 
the  urethra,  which  is  often  very  small  and 
slit-like,  may  be  situated  either,  first,  imme- 
diately behind  the  glans ;  secondly,  at  any 
point  in  the  under-surface  of  the  body  of  the 
penis;  or,  thirdly,  just  in  front  of  the  scrotum. 
In  the  first  case — by  no  means  an  uncommon 
condition — no  material  inconvenience  results: 
micturition  and  sexual  intercourse  can,  as  a 
rule,  be  fairly  well  accomplished  ;  and  there 
is  no  call  for  surgical  interference  beyond 
tho  enlargement,  if  needful,  of  the  urethral 
orifice.  But  in  the  second  and  third  class  of 
cases,  in  which  tho  urethral  orifice  is  far 
back,  the  urino  passes  down  the  thighs  or 
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backwards ;  complete  sexual  intercourse  is  I 
rendered  difficult,  painful,  or  altogether  im- 
possible ;  and  the  semen  cannot  be  properly 
intromitted.  Such  a  state  of  things  often 
occasions  great  mental  distress,  and,  thereby, 
impairment  of  health ;  and  it  may  become 
justifiable  and  desirable  to  attempt  to  remedy 
to  some  extent  the  defect  by  surgical  opera- 
tion. A  great  variety  of  methods  have  been 
devised  and  practised,  the  details  of  which 
will  be  found  in  surgical  treatises.  Most  of 
them  have  resulted  in  complete  failure.  But 
in  some  few  instances  very  considerable  im- 
provement has  been  effected,  within  the 
experience  of  the  writer.  As  a  rule,  opera- 
tive measures  should  be  delayed  until  adult 
life  is  reached. 

2.  Phimosis,  Congenital  and  Ac- 
quired. —  Definition. — A  condition,  often 
congenital  and  hereditary,  but  not  infre- 
quently acquired  or  exacerbated  as  the  result 
of  inflammatory  processes,  in  which  the 
orifice  of  the  prepuce  is  so  small  as  to  render 
it  difficult  or  impossible  to  uncover  the  glans 
properly  and  to  the  full  extent. 

(a)  Congenital  phimosis. — In  some  cases 
the  orifice  is  a  mere  pinhole,  or  even  scarcely 
discoverable ;  in  others  more  or  less  of  the 
glans  may  be  exposed  to  view.  Associated 
with  this,  as  a  congenital  condition,  there  is 
often  elongation  of  the  prepuce,  usually 
shortness  and  tightness  of  the  fraenum,  and 
as  a  rule  also  undue  smallness  of  the  urethral 
orifice. 

It  is  very  important  that  the  existence 
of  congenital  phimosis  should  not  be  over- 
looked or  ignored,  for  at  all  periods  of  life 
more  or  less  serious  troubles  may  arise 
from  it ;  and  accidental  circumstances, 
such  as  injury,  inflammation,  ulceration, 
may  easily  convert  a  comparatively  slight 
congenital  phimosis  into  a  severe  so-called 
acquired  phimosis.  At  all  ages  phimosis 
is  liable  to  interfere  with  free  micturition — 
in  severe  cases  from  mechanical  obstruction 
(sometimes  the  prepuce  gets  distended, 
bladder-like,  during  attempts  at  micturition), 
in  less  severe,  or  even  comparatively  slight 
cases,  from  reflex  irritation  and  spasm.  The 
bladder  consequently  may  not  be  properly 
evacuated,  and  gradually  cumulative  mis- 
chievous results  may  ensue. 

Symptoms  and  Effects. — In  infancy  and 
childhood  frequent  attempts  to  pass  water, 
accompanied  by  straining  and  sometimes 
screaming ;  the  passage  of  a  small  stream,  or  of 
a  small  quantity  at  a  time  followed  by  sudden 
stoppage ;  subsequent  dribbling  of  the  water  ; 
irritation  and  inflammation  about  the  pre- 
puce; and  pulling  at  the  penis— these  are 
signs  and  symptoms  accompanying  and  sug- 
gestive of  phimosis  in  the  first  place,  how- 
ever closely  they  may  simulate  the  indica- 
tions of  stone  in  the  bladder.  General 
irritability  and  deterioration  of  health,  the 


production  of  hernia  by  frequent  straining, 
balanitis,  the  formation  of  subpreputial  cal- 
culi, the  acquirement  of  the  habit  of  mas- 
turbation, and  reflex  paralyses,  are  among 
the  evil  results  that  may  arise. 

In  adult  life,  local  discomfort,  slowness  of 
micturition,  imperfect  evacuation  of  the 
bladder,  with  all  its  probable  consequences ; 
smallness  (from  adhesions  and  compression) 
of  the  glans  ;  difficulty,  want  of  pleasure,  or 
even  actual  pain  in  sexual  intercourse  ;  and 
hability  to  infection  during  impure  inter- 
course, are  troubles  more  or  less  constantly 
affecting  the  subject  of  phimosis ;  and  to 
these  may  be  added,  in  more  advanced  life,, 
increased  liability  to  cancer  of  the  penis.  As 
to  this  last  named  risk  there  is  no  doubt  in 
the  mind  of  the  writer,  judging  from  his  own 
observation,  as  well  as  from  the  recorded 
observations  of  others,  although  of  late  it  has 
been  disputed. 

Treatment.  —  In  comparatively  slight 
cases  of  phimosis  the  prepuce  may  be  gra- 
dually stretched,  and  its  orifice  dilated  to  the 
needful  extent,  by  frequently  repeated  gentle 
efforts  at  withdrawing  it,  and  by  inserting,, 
between  times,  strips  of  dry  or  oiled  lint 
between  it  and  the  glans,  or  by  the  use  of 
one  or  other  of  the  mechanical  contrivances 
that  have  been  suggested.  In  the  more  severe 
cases  resort  to  operation  is  needful.  And.  it 
would  probably  be  better  if  radical  operation 
were  resorted  to  at  once  in  all  doubtful 
cases.  The  methods  variously  adopted  are  : 
(1)  Forcible  tearing;  (2)  Linear  incision  to. 
greater  or  less  extent ;  (3)  Excision  of  a  por- 
tion of  the  prepuce ;  and  (4)  Circumcision. 
The  first  method  is  clumsy  and  altogether  to 
be  condemned  ;  the  second  is  easy  to  per- 
form, but  often  leaves  the  part  in  an  awk- 
ward condition  ;  the  third  is  incomplete,  and 
rarely  satisfactory  in  effect  ;  the  fourth,  if 
carefully  and  skilfully  carried  out,  is  uni- 
formly successful,  yields  excellent  results,, 
and,  as  a  rule,  is  to  be  recommended. 

The  best  method  of  performing  circum- 
cision consists  in  first  slitting  up  the  prepuce- 
along  the  median  line  on  the  dorsal  aspect, 
by  means  of  a  bistoury  or  scissors,  guided  by 
a  director,  to  a  point  on  a  level  with  or 
rather  behind  the  corona,  and  then  starting 
from  this  point,  and  with  scissors  cutting  all 
round,  dividing  skin  and  mucous  membraue- 
evenly  together,  the  skin  and  mucous  mem- 
brane being  stretched  and  held  by  broad- 
bladed  forceps.  As  a  rule,  the  frrcnum  should 
be  cut ;  indeed,  in  most  cases  it  is  better  to- 
excise  a  portion,  or  the  whole.  In  the  infant; 
sutures  are  not  necessary ;  but  in  the  adult, 
it  is  better  to  stitch  the  edges  of  the  skm 
and  mucous  membrane  together  by  very  fine- 
sutures  inserted  as  close  to  the  edges  as  pos- 
sible. Inrolling  is  thus  prevented,  and  if  the- 
sutures  are  tied  very  tightly  they  will  ulcerate 
out,  and  the  pain  and  trouble  of  removing- 
them  will  be  avoided.    The  simplest  dress- 


PENIS,  DISEASES  OF 


327 


ing  only  is  requisite  ;  but  the  parts  must  be 
kept  scrupulously  clean,  and  free  from  all 
irritation. 

(b)  Acquired  phimosis.  —  This  condition 
may  arise  as  a  result  of  repeated  attacks  of 
inflammation,  with  or  without  chancrous  ul- 
ceration, followed  by  induration,  thickening 
of  the  prepuce,  and  contraction  of  its  orifice. 
It  is  most  frequent  in  those  who  have  had 
slight  congenital  phimosis. 

Treatment. — Circumcision  is  the  proper 
treatment  in  all  cases  if  the  inconvenience 
and  trouble  should  be  at  all  considerable. 

3.  Adherent  Prepuce. — In  some  cases 
of  phimosis,  and  occasionally  even  in  some 
cases  in  which  the  preputial  orifice  is  not 
unduly  small,  the  mucous  membrane  of  the 
prepuce  adheres,  to  a  greater  or  less  extent, 
to  that  of  the  glans.  The  smegma  and  other 
secretions  are  thus  confined ;  and  consider- 
able local  irritation,  accompanied  by  more  or 
less  severe  symptoms,  may  be  set  up.  Such 
symptoms  often  closely  simulate  those  of 
stone  in  the  bladder. 

Treatment.— The  foreskin  must  be  drawn 
gradually  back,  the  adherent  surfaces  being 
separated  during  the  process  by  the  flat  end 
of  a  probe  or  other  thin  blunt  instrument ; 
the  confined  secretions  must  be  removed; 
the  parts  washed ;  the  prepuce  replaced  ; 
and  strict  cleanliness  enjoined,  the  prepuce 
being  daily  withdrawn  and  replaced  after 
washing.  In  severe  cases  circumcision  should 
be  performed. 

If  this  condition  be  overlooked  during  in- 
fancy, the  adhesions  become  firm  and  dense, 
and  seriously  impede  the  growth  of  the  glans. 
Their  division  in  the  adult  may  require  the 
use  of  the  knife  during  circumcision. 

4.  Preputial  Calculi.— The  subpreputial 
secretions,  if  allowed  to  remain  and  accumu- 
late, occasionally  undergo  changes,  and  be- 
come formed  into  hard  concretions,  which 
give  rise  to  more  or  less  serious  discomfort 
and  inconvenience.  The  diagnosis  is  easy 
and  simple.  Such  concretions  are  found  to 
consist  mainly  of  phosphate  of  lime  and 
ammonio-magnesian  phosphate,  with  a  vari- 
able amount  of  organic  matter.  Many  cases 
are  on  record  in  which  preputial  calculi, 
remarkable  for  their  size  and  number,  have 
been  removed.  After  slitting  up  the  prepuce 
and  removal  of  the  calculi,  circumcision 
Bhould  be  performed. 

6.  Paraphimosis — Definition.  —  Para- 
phimosis is  a  condition  in  which  a  ti«ht 
foreskin,  having  been  forced  back,  during 
coitus  or  otherwise,  has  led  to  strangulation, 
cedema,  and  inflammatory  swelling  of  the 
glans  and  a  portion  of  its  own  mucous  mem- 
wane  and  skin.  The  appearance  presented 
w  most  characteristic,  and  cannot  be  mis- 
taken. 

Trkatmknt.— Reduction  must  be  effected 


at  the  earliest  possible  moment.  If  the  case 
be  neglected,  severe  inflammation,  ulceration, 
and  sloughing  to  greater  or  less  extent,  fol- 
lowed by  more  or  less  permanent  deformity, 
are  liable  to  ensue.  The  method  ordinarily 
adopted  consists  in  grasping  the  body  of  the 
penis  between  the  middle  and  forefingers  of 
both  hands,  drawing  the  foreskin  forwards, 
and  at  the  same  time  compressing  and  push- 
ing back  the  glans  by  both  thumbs.  This 
method  is  very  painful  and  not  always  readily 
successful.  A  better  method,  which  very 
rarely  fails,  consists  in  slowly  bandaging  the 
glans  (beginning  at  the  extremity),  and  all 
the  swollen  parts,  with  a  piece  of  narrow 
elastic  webbing,  the  effect  of  which  is  gradu- 
ally to  empty  the  engorged  vessels  and 
squeeze  out  the  serum  from  the  swollen 
parts.  On  the  removal  of  the  bandage  after 
a  few  minutes,  reduction  is,  as  a  rule,  very 
easily  effected.  The  process  may  be  facili- 
tated by  a  few  needle  or  laneet-point  punc- 
tures, made  before  the  application  of  the 
bandage,  to  allow  escape  of  serous  effusion, 
and  so  diminish  the  swelling. 

In  some  neglected  cases  it  may  be  needful 
to  divide  the  constricting  band  by  means  of 
a  bistoury.  In  attempting  this,  it  must  be 
borne  in  mind  that  the  constriction  is  not 
immediately  behind  the  glans,  but  behind 
the  swollen  portion  of  the  preputial  mucous 
membrane. 

After  reduction,  cooling  and  soothing  ap- 
plications (as,  for  example,  lead  and  opium 
lotion)  should  be  used,  and  the  question  of 
circumcision  should  be  subsequently  enter- 
tained. 

6.  Penis,  Inflammation  of.— Synon.  : 
Penitis;  Cavernitis. — Inflammation  of  the 
penis  in  its  totality  is  comparatively  rarely 
met  with  except  as  the  result  of  injury,  or 
in  association  with  severe  venereal  diseases. 
In  some  instances  it  is  said  to  have  been 
induced  by  excessive  sexual  intercourse,  and 
in  other  instances  by  persistent  masturba- 
tion. Many  cases,  however,  are  on  record 
in  which  it  has  occurred  in  association  with 
the  sequela  of  exanthematous  fevers  and 
diphtheria. 

Inflammation  of  the  penis  occurs  some- 
times in  gouty  subjects,  and  may  give  rise  to 
thrombosis  in  the  corpora  cavernosa  or  corpus 
spongiosum,  or  to  fibrous  deposits  leading  to 
indurations  in  the  sheaths,  or  to  hard  nodules, 
which  are  very  slow  to  disappear. 

Diabetics  are  also  liable  to  inflammation  of 
the  penis. 

Treatment  must  bo  conducted  on  general 
principles,  due  regard  being  paid  to  the 
cause  or  condition  in  connexion  with  which 
the  inflammation  has  arisen.  If  the  patient 
survive,  the  part  may  recover  under  appro- 
priate management. 

7.  Penis,  Gangrene  of.— Gangrene  of 
the  penis,  except  as  the  result  of  injury,  or 
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constriction  by  ligature,  rings,  &c,  in  the 
majority  of  cases  has  followed  impure  sexual 
congress  during  a  depressed  general  condition. 
In  some  cases  it  has  occurred  in  association 
■with  small-pox,  typhus,  and  typhoid  fevers 
and  diphtheria.  Death  has  been  the  common 
result.  In  some  cases  life  has  been  preserved, 
though  the  part  or  some  portion  has  been 
lost. 

8.  Herpes  Prseputialis. — This  is  a  vesi- 
cular eruption,  occurring  on  the  cutaneous  or 
mucous  surface  of  the  prepuce,  running  its 
course  in  about  a  week,  but  liable  to  recur  at 
irregular  intervals.  A  similar  eruption  some- 
times occurs  on  the  glans.    See  Herpes. 

The  due  recognition  of  this  affection  is 
important,  because  its  appearance  after 
doubtful  intercourse  often  excites  alarm,  and 
may  lead  to  mischievous  treatment.  See 
Syphilis  ;  and  Venereal  Disease. 

Treatment. — The  simplest  treatment  only 
is  requisite.  The  avoidance  or  prevention  of 
all  irritation  by  the  clothes  or  otherwise,  and 
sometimes  a  little  sedative  lotion,  are,  as  a 
rule,  all  that  is  needful. 

9.  Penis,  Benign  New- Growths  of.— 

Cystic,  vascular,  fibrous,  horny,  fatty,  se- 
baceous, and  other  new-growths  of  bemgn 
character  are  occasionally  situated  on  the 
penis.  They  may  be  left  uninterfered  with, 
or  may  be  got  rid  of  by  operation,  according 
to  the  inconvenience  they  cause,  and  the 
indications  afforded.  Bony  formations,  cal- 
careous deposits,  and  fibroid  nodules  in  the 
fibrous  sheaths  of  the  corpora  cavernosa  are 
of  rare  occurrence.  The  discomfort  they 
have  in  some  instances  caused  has  necessi- 
tated their  removal  by  operation,  which  has 
been  successfully  accomplished. 

Papillomata,  or  warty  growths,  are  not 
infrequently  met  with  in  persons  of  uncleanly 
habits.  In  the  majority  of  cases  they  are 
associated  with  venereal  disease;  but  they 
may  arise  independently  of  such  association, 
especially  if  the  prepuce  be  long  and  due 
regard  be  not  paid  to  cleanliness.  They  may 
be  few  and  scattered,  or  many  and  massed 
'  eauhflowerhke  *  together.  Sometimes  they 
entirely  surround  the  corona,  and  sometimes 
in  patches  or  continuously  cover  more  or  less 
completely  the  mucous  surfaces  of  the  pre- 
puce and  glans.  In  some  instances  the  dia- 
gnosis between  such  growths  and  papillary 
epithelioma  is  not  obvious;  ulceration  of  sur- 
face indicates  the  latter.  . 

Treatment.— Eemoval  by  curved  scissors, 
or  twisting  off  by  forceps,  is  the  most  speedily 
effectual  treatment  of  papillomata  of  the 
penis.  But  if  the  warts  are  few  and  small, 
they  may  be  made  to  shrivel  and  dry  up  and 
disappear  by  repeated  applications  of  oxide 
of  zinc,  calomel,  tannic  acid,  or  burnt  alum, 
and  the  pressure  of  dry  lint  between  the  tore - 
skin  and  glans.    Cleanliness  is  essential. 


10.  Penis,  Malignant  Growths  of. — 

Cancer  in  the  male  subject  in  a  considerable 
proportion  of  cases  primarily  affects  the 
penis.  By  far  the  most  common  form  is 
epithelioma ;  and  the  most  common  seat  of 
first  appearance  is  the  glans,  or  the  part  of 
the  preputial  mucous  membrane  nearly  or 
immediately  adjoining.  In  comparatively 
rare  cases  scvrrhus  is  described  as  having 
commenced '  lump  like  '  in  some  part  or  other 
of  the  body  of  the  organ.  In  still  more  rare 
cases,  'soft  cancer'  (probably  small  round- 
celled  sarcoma)  has  been  recorded  as  having 
occurred  in  young  subjects  after  injury,  and 
the  diagnosis  from  suppuration  in  the  corpus 
cavernosum  has  at  first  been  doubtful.  Sar- 
coma and  melano-sarcoma  have  been  met 
with  in  a  notable  number  of  cases,  affecting 
primarily,  as  a  rule,  the  fibrous  sheaths  of 
the  corpora  cavernosa. 

Epithelioma  seldom  appears  in  the  penis 
before  the  age  of  forty,  most  frequently  be- 
tween the  fiftieth  and  sixtieth  years.  In 
161  cases  out  of  243  the  sufferers  had  been 
the  subjects  of  phimosis.  In  some  few  in- 
stances the  origin  of  the  malady  has  been 
attributed,  rightly  or  wrongly,  to  marital 
connexion  with  wives  suffering  from  cancer 
of  the  uterus.  Epithelioma  is  first  noticed 
as  a  small  warty  outgrowth,  early  ulcerated ; 
or  as  a  flat  excoriated  surface,  with  slightly 
indurated  base,  occasionally  disposed  to  bleed, 
and  sometimes  painful.  Scabs  form  from 
time  to  time,  which,  when  removed,  leave 
exposed  a  gradually  extending  ulcerated 
surface.  Sometimes  what  seemed  a  benign 
papillomatous  growth  ulcerates,  and  assumes 
a  malignant  character.  The  malady  persists 
and  progresses  in  spite  of  treatment,  infiltrat- 
ing and  destroying.  The  discharge  is  thin 
and  sanious,  bloodstained  and  offensive.  The 
ulcer  is  irregular  in  outline,  with  more  or  less 
everted  hard  edges ;  and  the  induration  ex- 
tends into  the  surrounding  parts.  Sooner  or 
later  the  inguinal  glands  become  infected, 
and  the  general  health  seriously  deteriorates. 

Diagnosis.— The  diagnosis  of  cancer  of  the 
penis  from  any  form  of  venereal  ulceration 
is,  as  a  rule,  sufficiently  easy.  Difficulty  can 
scarcely  arise,  except  in  the  comparatively 
rare  cases  in  which  there  is  exuberant  warty 
growth  before  obvious  ulceration. 

Treatment.— The  only  treatment  worthy 
of  consideration  consists  in  amputation  of 
the  penis,  weU  behind  the  point  to  which  the 
disease  has  extended.  If  the  inguinal  glands 
have  become  infected,  they  should  be  removed 
at  the  same  time,  if  practicable.  If  they  are 
affected  to  such  an  extent  as  to  render  their 
removal  impracticable,  amputation  ot  the 
penis  can  do  little,  if  any,  lasting  good. 
Sarcomatous  growths  may  sometimes  be 
successfully  removed  with  their  immediate 
surroundings,  without  amputation  ol  the 
whole  organ,  as  has  been  done  in  two  cases 
by  the  writer. 
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11.  Penis,  Elephantiasis  of. — Elephan- 
tiasis of  the  penis  is  almost  always  associated 
with  elephantiasis  of  the  scrotum,  and  may 
demand  simultaneous  treatment  by  operation. 
See  Elephantiasis  Arabum. 

Arthur  E.  Durham. 

PENTASTOMA  DENTICULA- 
TUM.— The  larval  form  of  this  arachnid 
occasionally  inhabits  the  liver ;  it  has  been 
found  in  the  spleen,  lung,  intestine,  and 
kidney.  Its  body  is  4  to  5  mm.  long,  and 
1*6  mm.  broad ;  it  possesses  about  nine  seg- 
ments, with  spiny  margins.  The  mouth  is 
surrounded  by  four  hooks,  with  chitinous 
sheaths.  Eemnants  of  the  larva,  usually 
hooklets,  are  occasionally  found  post  mortem, 
embedded  in  cretaceous  nodules  the  size  of 
peas.  This  parasite  has  no  clinical  signifi- 
cance. J.  Bland  Sutton. 

PEPTIC  GLANDS,  Diseases  of— 

See  Stomach,  Diseases  of. 

PEPTONISED   FOOD. — This  term 
may  be  used  as  the  equivalent  of  the  phrase 
'  artificially  digested  food.'  In  natural  diges- 
tion albuminoid  substances  are  changed  into 
peptones,  and  starchy  matters  into  dextrine 
and  sugar.    These  processes  are  of  a  purely 
chemical  nature,  and  they  can  be  imitated 
outside  the  body  very  closely  by  means  of 
artificially  prepared  digestive  juices.  An 
extract  of  the  stomach,  or  of  the  pancreas, 
in  water,  has  approximatively  the  same 
powers  as  the  natural  secretions  of  those 
organs.  Hence  it  is  possible  for  us  to  subject 
articles  of  food  beforehand  to  complete  or 
partial  digestion;  and  to  administer  such 
artificially  digested  food  to  our  patients.  In 
cases  where  the  natural  digestive  powers  are 
more  or  less  in  abeyance,  it  would  be  an 
obvious  advantage  if  we  had  at  command  a 
supply  of  food  thus  modified,  and  yet  not  so 
changed  as  to  have  lost  its  agreeable  appear- 
ance and  flavour.    Nor  is  there  anything 
repugnant  to  physiological  science  or  to  the 
custom  of  mankind  in  such  a  proposal.  The 
essential  acts  of  digestion  are  not  vital  opera- 
tions, but  chemical  transmutations ;  and  the 
theatre  of  these  operations  is  on  the  surface 
of  the  gastric  and  intestinal  membrane,  and 
not  in  the  true  interior  of  the  body.    In  the 
practice  of  cooking  we  have,  as  it  were,  a 
foreshadowing  of  the  art  of  artificial  diges- 
tion; and  although  the  latter  art  may  never 
pass  beyond  the  needs  of  the  sick  and  debili- 
tated—may never  serve  the  healthy  and 
robust— it  is  not  more  absolutely  alien  from 
the  life  of  animals  in  a  state  of  nature  than 
w  the  art  of  cooking.    The  practice  of  cook- 
ing is  an  exclusively  human  practice,  and  it 
is  now  spread  among  all  the  races  of  man- 
Kinri,  whether  civilised  or  uncivilised;  and 
among  the  higher  races  the  two  most  im- 
portant  groups  of  alimentary  substances- 


albuminoid  and  starchy  matters — are  eaten 
almost  exclusively  in  the  cooked  condition. 

Now  the  changes  impressed  on  articles  of 
food  by  cooking  are  not  merely  mechanical ; 
nor  are  they  confined  to  alterations  in  the 
appearance  and  savour  of  the  food.  By  far 
the  most  important  changes  produced  by 
cooking  consist  of  certain  chemical  transfor- 
mations, whereby  several  of  the  chief  alimen- 
tary principles  are  rendered  incomparably 
more  amenable  to  the  action  of  the  digestive 
juices  than  in  the  uncooked  state.  In  a 
sense  we  may  speak  of  cooked  food  as  food 
which  has  undergone  the  preliminary  stage 
of  digestion.  This  preliminary  stage  is  ac- 
complished for  us  of  the  human  race  by  the 
artificial  aid  of  heat ;  but  in  the  case  of  all 
the  lower  animals  it  has  to  be  accomplished 
by  the  labour  of  their  own  digestive  organs. 
The  affinity  of  digestion  to  the  process  of 
cooking  goes  even  much  beyond  this.  It  has 
been  shown  experimentally  that  albumen, 
when  subjected  to  the  prolonged  action  of 
superheated  steam,  yields  a  substance  resem- 
bling peptone,  and  that  starch  when  similarly 
treated  yields  dextrine  and  sugar.  So  that  it 
would  not  be  inappropriate  to  describe  diges- 
tion as  the  process  of  cooking  carried  a  step 
further. 

Methods  of  Preparation.— Peptonised 
or  artificially  digested  food  may  be  prepared, 
either  by  following  the  gastric  method  with 
pepsin  and  hydrochloric  acid,  or  by  following 
the  intestinal  method,  and  using  extract  of 
pancreas.  The  latter  method  yields  by  far 
the  better  results.  The  pancreas  acts  not 
only  upon  albuminous  substances,  but  also 
upon  starch.  Pepsin,  on  the  other  hand,  is 
quite  inert  in  regard  to  starch.  Moreover, 
the  products  of  artificial  digestion  with  pepsin 
and  acid  are  much  less  agreeable  to  the  taste 
and  smell  than  those  produced  by  pancreatic 
extract.  By  the  latter  method  articles  of 
food  can  be  profoundly  peptonised  with  little 
deterioration  of  that  agreeable  savour  which 
makes  them  inviting  to  the  palate.  The 
writer  will,  therefore,  in  what  follows,  confine 
himself  to  the  pancreatic  method,  and  de- 
scribe  the  modes  in  which  food  may  be  par- 
tially digested  beforehand,  and  yet  constitute 
an  acceptable  nourishment  for  invalids. 

The  first  necessity  is  to  procure  an  active 
extract  of  the  pancreas.  "Water  is  the  proper 
solvent  of  the  digestive  ferments;  but,  in 
order  to  obtain  a  stable  preparation,  some 
preservative  agent  must  be  added  to  prevent 
decomposition.  After  a  trial  of  various  media 
the  writer  has  come  to  the  conclusion  that, 
on  the  whole,  the  best  solvent  is  dilute  spirit. 
A  mixture  of  one  part  of  rectified  spirit  with 
threo  parts  of  water  answers  ever}'  purpose. 
The  pancreas  of  the  pig  yields  the  most  active  ' 
preparation ;  but  the  pancreas  of  the  ox  or 
tho  sheep  may  bo  employed,  if  that  of  the  pig 
is  not  obtainable.  The  pancreas  of  the  calf 
also  yields  an  extract  which  is  active  on 
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albuminous  substances,  but  it  is  not  active 
on  starchy  materials.  In  procuring  a  supply 
of  pancreas  from  the  butcher,  it  is  well,  to 
remember  that  the  word  '  sweetbread,'  which 
is  the  English  vernacular  for  pancreas,  is 
likewise  applied  to  the  thymus  gland ;  and 
that  the  genuine  sweetbread  of  the  kitchen 
is  the  thymus  of  the  calf.  Butchers  distin- 
guish the  true  pancreas  as  the  '  liver  sweet- 
bread,' and  it  is  by  this  name  alone  that  the 
pancreas  must  be  asked  for  in  the  shambles. 

Mode  of  Preparation  of  Extract  of 
Pancreas  or  Liquor  Pancreaticus. — 
The  pancreas  is  first  well  freed  from  fat,  and 
cut  up  into  small  pieces  with  a  knife  or  a 
pair  of  scissors.  It  is  then  mixed  with  four 
times  its  weight  of  the  dilute  spirit,  put  into 
a  well-corked  wide-mouthed  bottle,  and  set 
aside  for  a  week.  The  mixture  should  be 
well  agitated  at  least  once  daily.  At  the  end 
of  a  week  the  mixture  is  strained  through 
muslin,  and  then  filtered  through  paper  until 
it  is  clear. 

A  very  active  extract  of  pancreas  is  now 
prepared  on  the  large  scale  by  Mr.  Benger, 
under  the  name  of  Liquor  Pancreaticus,  and 
sent  out  by  Mottershead  &  Co.,  chemists, 
Manchester.  As  it  is  a  troublesome  matter 
to  get  a  supply  of  pancreas  from  the  butcher, 
and  as  the  filtration  of  the  product  is  a  tedious 
process,  it  will  be  found  much  more  conve- 
nient to  employ  Mr.  Benger's  preparation,  if 
it  can  be  procured,  than  to  rely  on  home 
manufacture.  In  the  succeeding  instructions 
for  the  preparation  of  peptonised  food  it  will, 
therefore,  be  supposed  that  a  supply  of 
Benger's  liquor  pancreaticus  is  available. 

Directions  for  the  Preparation  of 
Various  Kinds  of  Peptonised  Food.— 
The  articles  which  are  most  easily  prepared, 
and  are  most  likely  to  be  serviceable  to  in- 
valids, are  the  following  : — 

Peptonised  Milk. — A  pint  of  milk  is  diluted 
with  a  quarter  of  a  pint  of  water,  and  heated 
to  a  temperature  of  about  140°  F.  Should 
no  thermometer  be  at  hand,  the  diluted  milk 
may  be  divided  into  two  equal  portions,  one 
of  which  is  heated  to  the  boiling-point  and 
added  to  the  cold  portion,  when  the  mixture 
will  be  of  the  required  temperature.  Two 
teaspoonfuls  of  the  liquor  pancreaticus  and 
ten  grains  of  bicarbonate  of  sodium  are  then 
added  to  the  warm  milk.  The  mixture  is 
poured  into  a  covered  jug,  and  the  jug  is 
placed  in  a  warm  situation  under  a  '  cosey,' 
in  order  to  keep  up  the  heat.  At  the  end  of 
an  hour,  or  an  hour  and  a  half,  the  product 
is  boiled  for  two  or  three  minutes.  It  can 
then  be  used  like  ordinary  milk. 

The  object  of  diluting  the  milk  is  to  pre- 
vent the  curdling  which  would  otherwise 
occur,  and  greatly  delay  the  peptonizing  pro- 
cess. The  addition  of  bicarbonate  of  sodium 
prevents  coagulation  during  the  final  boiling, 
and  also  hastens  the  process.  The  purpose 
of  the  final  boiling  is  to  put  a  stop  to  the 


ferment-action  when  this  has  reached  the  de- 
sired degree,  and  thereby  to  prevent  certain 
ulterior  changes  which  would  render  the 
product  less  palatable.  The  degree  to  which 
the  peptonising  change  has  advanced  is  best 
judged  of  by  the  development  of  a  peculiar 
bitter  flavour,  which  is  always  associated 
with  the  artificial  digestion  of  milk.  The 
point  aimed  at  is  to  carry  the  change  so  far 
that  the  bitter  flavour  is  just  perceived,  but 
is  not  unpleasantly  pronounced.  As  it  is 
impossible  to  obtain  pancreatic  extract  of 
absolutely  constant  strength,  the  directions 
as  to  the  quantity  to  be  added  must  be 
understood  with  a  certain  latitude.  The  ex- 
tent of  the  peptonising  action  can  be  regu- 
lated, either  by  increasing  or  dinfihishing 
the  dose  of  the  liquor  pancreaticus,  or  by 
increasing  or  diminishing  the  time  during 
which  it  is  allowed  to  operate.  By  skimming 
the  milk  beforehand,  and  restoring  the  cream 
after  the  final  boiling,  the  product  is  rendered 
more  palatable. 

Peptonised  Gruel. — Gruel  maybe  prepared 
from  any  of  the  numerous  farinaceous  articles 
in  common  use — wheaten  flour,  oatmeal, 
arrowroot,  sago,  pearl-barley,  pea  or  lentil 
flour.    The  gruel  should  be  well  boiled,  and 
made  thick  and  strong.    It  is  then  poured 
into  a  covered  jug,  and  allowed  to  cool  until 
it  becomes  lukewarm.    Liquor  pancreaticus 
is  then  added,  in  the  proportion  of  a  dessert- 
spoonful to  the  pint  of  gruel,  and  the  jug  is 
kept  warm  under  a  '  cosey '  as  before.  At 
the  end  of  a  couple  of  hours  the  product  is 
boiled,  and  strained.    The  action  of  pan- 
creatic extract  on  gruel  is  twofold — the  starch 
of  the  meal  is  converted  into  dextrine  and 
sugar,  and  the  albuminoid  matters  are  pep- 
tonised.   The  conversion  of  the  starch  causes 
the  gruel,  however  thick  it  may  have  been 
at  starting,  to  become  quite  thin  and  watery. 
The  bitter  flavour  does  not  appear  to  be  de- 
veloped in  the  pancreatic  digestion  of  vege- 
table proteids,  and  peptonised  gruels  are 
quite  devoid  of  any  unpleasant  taste.    It  is 
difficult  to  say  to  what  extent  the  proteids  of 
the  meal  are  peptonised  in  this  process.  The 
product  gives  an  abundant  reaction  of  pep- 
tone ;  but  there  is  a  considerable  residuum 
of  undissolved  material.    Most  of  this,  no 
doubt,  consists  of  insoluble  ligneous  tissue, 
but  it  also  contains  some  unliberated  starchy 
and  albuminous  matter.    Peptonised  gruel 
is  not  generally,  by  itself,  an  acceptable  food 
for  invalids,  but  in  conjunction  with  pepton- 
ised milk  (peptonised  milk-gruel),  or  as  a 
basis  for  peptonised  soups,  jellies,  and  blanc- 
manges, it  is  likely  to  prove  valuable. 

Peptonised  Milk- gruel— This  is  the  pre- 
paration of  which  the  writer  has  had  the 
most  experience  in  the  treatment  of  the  sick, 
and  with  which  he  has  obtained  the  most 
satisfactory  results.  It  may  be  regarded  as 
an  artificially  digested  bread-and-milk,  and 
as  forming  by  itself  a  complete  and  highly 
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autritious  food  for  weak  digestions.  It  is 
very  readily  made,  and  does  not  require  the 
use  of  the  thermometer.  First,  a  thick  gruel 
is  made  from  any  of  the  farinaceous  articles 
above  mentioned.  The  gruel,  while  still 
boiling  hot,  is  added  to  an  equal  quantity  of 
cold  milk.  The  mixture  will  have  a  tem- 
perature of  about  125°  F.  To  each  pint  of 
this  mixture  two  or  three  teaspoonfuls  of 
liquor  pancreaticus,  and  ten  grains  of  bicar- 
bonate of  sodium,  are  added.  It  is  kept  warm 
in  a  covered  jug  under  a  '  cosey  '  for  an  hour 
or  hour  and  half,  and  then  boiled  for  two  or 
three  minutes,  and  strained.  If  the  product 
has  too  much  bitter  flavour,  a  smaller  quan- 
tity of  the  liquor  pancreaticus  must  be  used 
in  the  next  operation.  Invalids  take  this 
compound,  as  a  rule,  if  not  with  relish,  at 
least  without  any  objection. 

Peptonized  Soups,  JeUies,  and  Blanc- 
manges.— The  writer  has  sought  to  give 
variety  to  peptonised  dishes  by  preparing 
soups,  jellies,  and  blanc-manges  containing 
peptonised  aliment.  Soups  may  be  prepared 
in  two  ways.  The  first  way  is  to  add  what 
cooks  call  '  stock '  to  an  equal  quantity  of 
peptonised  gruel  or  peptonised  milk-gruel. 
A  second  and  better  way  is  to  use  peptonised 
gruel,  which  is  quite  thin  and  watery,  instead 
of  simple  water,  for  the  purpose  of  extracting 
the  soluble  matters  of  shins  of  beef  and  other 
materials  employed  in  the  preparation  of 
soups.  JeUies  may  be  prepared  by  simply 
adding  the  due  quantity  of  gelatine  or  isin- 
glass to  hot  peptonised  gruel,  and  flavouring 
the  mixture  according  to  taste.  Blanc- 
manges may  be  made  by  treating  peptonised 
milk  in  a  similar  way,  and  then  adding 
cream.  In  preparing  all  these  dishes  it  is 
absolutely  necessary  to  complete  the  opera- 
tion of  peptonising  the  gruel  or  the  milk, 
even  to  the  final  boiling,  before  adding  the 
stiffening  ingredient.  For  if  pancreatic  ex- 
tract be  allowed  to  act  on  the  gelatine,  the 
gelatine  itself  undergoes  a  process  of  diges- 
tion, and  its  power  of  setting  on  cooling  is 
thereby  utterly  abolished. 

Peptonised  Beef -tea.— A  pound  of  finely 
minced  lean  beef  is  mixed  with  a  pint  of 
water,  and  ten  grains  of  bicarbonate  of  sodium 
are  added  thereto.  The  mixture  is  then  sim- 
mered  for  an  hour  and  a  half  in  a  covered 
saucepan.  The  resulting  beef-tea  is  decanted 
off  into  a  covered  jug.  The  undissolved  beef- 
residue  is  then  beaten  up  with  a  spoon  into  a 
paste,  and  added  to  the  beef-tea  in  the  covered 
jag.  When  the  mixture  has  cooled  down  to 
about  140?  F.  (or  when  it  is  cool  enough  to  be 
tolerated  in  the  mouth),  a  table-spoonful  of 
tne  hqnor  pancreaticus  is  added,  and  the 
whole  well  stirred  together.  The  covered  jug 
is  then  kept  warm  under  a  '  cosey '  for  two 
nou.™!  and  agitated  occasionally.  At  the  end 
hLa  .1  -"i",6'  the  contents  of  the  jug  are 
boded  bnskly  for  two  or  three  minutes!  and 
nnally  strained.    The  product  is  then  ready 
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for  use.  Beef-tea  prepared  in  this  way  is  rich 
in  peptone.  It  contains  about  4  per  cent,  of 
organic  residue,  of  which  more  than  three- 
fourths  consist  of  peptone;  so  that  its  nu- 
tritive value  in  regard  to  nitrogenised  ma- 
terials is  nearly  equivalent  to  that  of  milk. 
When  seasoned  with  salt  it  is  scarcely,  if  at 
all,  distinguishable  in  taste  from  ordinary 
beef-tea. 

Peptonised  Enemata  —  Pancreatic  extract 
is  peculiarly  adapted  for  aolrninistration  with 
nutritive  enemata.  The  enema  may  be  pre- 
pared in  the  usual  way  with  a  mixture  of 
milk  and  gruel,  or  milk,  gruel,  and  beef-tea. 
A  dessert-spoonful  of  liquor  pancreaticus  is 
added  to  it  just  before  administration.  In 
the  warm  temperature  of  the  bowel  the  pan- 
creatic_  ferments  find  a  favourable  medium 
for  their  action  on  the  nutritive  ingredients 
with  which  they  are  mixed ;  and  there  is  no 
acid  secretion  (as  in  the  stomach)  to  interfere 
with  the  progress  and  completion  of  the 
digestive  transformation.  Experience  has 
satisfied  the  writer  that  this  method  of  ad- 
ministering nutriment  is  a  valuable  resource 
when  the  stomach  is  obstinately  intolerant 
of  food,  or  when  there  is  obstruction  in  the 
higher  portions  of  the  digestive  tract. 

Uses  of  Peptonised  Food.— The  em- 
ployment of  food  which  has  been  wholly  or 
partially  peptonised  is  indicated  when  the 
natural  digestive  powers  are  from  any  cause 
enfeebled  or  suspended.  The  most  striking 
benefits  have  been  observed  in  cases  of  gas° 
trie  catarrh  with  pain  and  intolerance  of 
food ;  in  gastric  ulcer ;  in  the  anorexia  and 
dyspepsia  associated  with  valvular  heart- 
disease  ;  and  in  the  various  forms  of  pyloric 
and  intestinal  obstruction.  Good  results 
have  also  been  obtained  in  cases  of  defective 
nutrition  and  intestinal  irritation  in  infants. 
In  usmg  peptonised  food  it  is  well  to  remem- 
ber that  it  does  not  keep  well,  especially  in 
warm  weather.  Accordingly  it  should  either 
be  prepared  twice  a  day,  so  that  it  mav  be 
never  more  than  twelve  hours  old ;  or,  if  a 
quantity  sufficient  for  the  twenty-four  be 
prepared  at  once,  the  portion  which  remains 
over  at  the  end  of  twelve  hours  should  be 
re-boded.  William  Roberts. 

PEPTONURIA.— A  condition  in  which 
the  urine  contains  peptones.  See  Albumo- 
suria. 

PERCUSSION  (percusso,  I  strike)  

A  method  of  physical  examination,  performed 
by  striking  gently  some  part  of  the  body, 
especially  the  chost  or  abdomen,  for  the  pur- 
pose of  producing  certain  sounds  or  tactile 
sensations.  It  may  bo  performed  either  by 
the  finger  or  fingers  of  one  hand  striking  the 
surface  directly,  or  indirectly — the  fingers  of 
the  other  hand  being  interposed  ;  or  by 
means  of  a  special  instrument  or  instru- 
ments.   See  Physical  Examination. 
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PERFORATIONS  AND  RUP- 
TURES.— It  will  be  convenient  to  discuss 
these  lesions  together,  but  only  from  a  gene- 
ral point  of  view,  the  more  important 
perforations  and  ruptures  connected  with 
particular  organs  being  treated  of  in  their 
appropriate  articles.  The  word  rupture  is 
used  here  in  its  true  significance,  and  not  in 
the  popular  sense  as  applied  to  hernia.  See 
Rupture. 

Definition. — Though  there  is  no  absolute 
distinction  between  perforations  and  rup- 
tures, there  are  certain  differences  by  which 
they  are  usually  broadly  recognised. 

The  term  perforation  is  generally  applied 
only  to  an  artificial  opening  produced  in 
a  hollow  organ  or  tube ;  seldom,  and  only 
under  special  circumstances,  to  a  lesion 
affecting  a  solid  tissue.  Moreover,  it  implies 
that  the  opening  is  a  small  one,  or,  at  any 
rate,  does  not  reach  large  dimensions.  Again, 
the  mode  in  which  the  lesion  is  produced  has, 
in  some  instances,  to  do  with  the  definition 
of  a  perforation.  Thus,  if  the  opening 
results  from  injury  by  a  pointed  instru- 
ment, or  by  any  other  agent  which  would 
cause  more  or  less  of  a  puncture,  such  as  a 
fractured  rib  penetrating  the  lung,  it  would 
be  called  a  perforation,  and  in  this  case  the 
term  would  apply  also  to  a  solid  organ  or 
tissue.  Finally,  the  slow  destruction  of 
certain  structures  by  aneurysms  and  other 
tumours  often  terminates  in  an  aperture 
being  formed,  which  is  then  called  a  perfora- 
tion. This  is  well  exemplified  by  the  opening 
formed  in  the  sternum  in  some  cases  of  aortic 
aneurysm. 

A  rupture  may  be  associated  with  any 
structure,  and  often  involves  solid  organs, 
as  the  liver,  as  well  as  firm  tissues,  such  as 
muscles.  It  implies  a  lesion  of  some  size, 
which  may  reach  any  dimensions,  being  more 
of  a  tear  or  rent  than  a  puncture.  There  is 
also  associated  with  the  term  the  idea  of 
spontaneous  production,  or  of  the  lesion 
originating  from  within,  or  from  the  effects 
of  some  compressing,  distending,  or  lacerating 
injury,  rather  than  a  penetrating  one. 

jEtiology  and  Pathology. — The  causes 
of  perforations  and  ruptures,  and  the  patho- 
logical conditions  under  which  these  lesions 
occur,  may  be  thus  summarised :  — 

1.  Injury. — This  often  comes  from  with- 
out,'and  may  then  be  of  different  kinds.  The 
forms  of  injury  most  requisite  to  notice  are 
perforating  wounds;  severe  compression  of 
the  body,  as  between  railway-buffers,  which 
may  cause  extensive  rupture,  even  of  solid 
organs,without  any  external  mark  of  violence ; 
violent  concussion,  as  in  the  case  of  the  brain ; 
and  straining,  which  is  especially  liable  to 
cause  rupture  of  muscles  or  arteries.  Io  this 
category  of  injuries  also  belong  various 
causes  of  perforation  or  rupture  acting 
from  within,  such  as  corrosive  agents  which 
have  been  swallowed,  bones  and  other  foreign 


bodies  similarly  introduced,  calculi,  hardened 
feces  in  the  intestines,  and  worms.  Cases 
have  now  and  then  occurred  in  which  im- 
portant internal  organs  have  been  pene- 
trated in  the  attempt  made  by  showmen  to 
swallow  swords    and    other  instruments. 
Similar  lesions  might  possibly  be  produced 
also  in  connexion  with  surgical  operations. 
2.  Violent  actions. — Voluntary  muscles  have 
by  their  own  excessive  action  led  to  their 
rupture,  as  in  cases  of  tetanus.    The  uterus 
has  been  known  thus  to  rupture  itself.  In 
rare  instances  the  healthy  lung  has  given 
way  from  violent  cough.    3.  Destructive  and 
degenerative  processes. — These  are  important 
causes  of  perforations  and  ruptures  of  various 
kinds,  and  they  include  ulceration  or  gan- 
grene, as  of  the  stomach  or  intestine ;  sup- 
puration, leading  to  the  formation  of  an 
abscess,  either  associated  or  not  with  an 
organ,  and  which  may  burst  into  various 
internal  parts,  or  externally ;  cancer ;  acute 
fatty  degeneration  and  softening  of  organs ; 
and  chronic  fatty,  atheromatous,  or  calcareous 
degeneration.    Some  of  the  conditions  men- 
tioned are  in  themselves  essentially  destruc- 
tive ;  others  produce  such  changes  that  they 
render  a  rupture  liable  to  occur  from  very 
little  extra  force  or  pressure,  such  as  that 
which  arises  from  a  slight  strain,  a  cough,  or 
the  act  of  vomiting  or  defecation,  as  is  well 
exemplified  by  the  heart  and  arteries.  Even 
in  the  case  of  the  destructive  processes,  some 
exciting  cause  may  lead  to  the  actual  perfora- 
tion or  rupture,  such  as  one  of  the  acts 
mentioned  above,  or,  in  the  case  _  of  the 
alimentary  canal,  the  injudicious  administra- 
tion of  solid  food,  or  of  articles  which  give 
rise  to  flatulent  distension.    Moreover,  after 
ulceration  a  cicatrix  may  be  left,  which  for  a 
time  is  very  liable  to  give  way  from  slight 
causes,  as  sometimes  happens  in  connexion 
with  typhoid  fever.    The  appendix  vermi- 
formis  is  an  important  structure  which  has 
to  be  borne  in  mind  as  liable  to  perforation 
from  destructive  processes.    The  perforation 
of  the  lung  which  sometimes  happens  in 
cases  of  phthisis  is  a  good  illustration  of  the 
effects  of  changes  of  this  kind.    4.  Gaseous 
and  liquid  accumulations.— -These  may  alone 
lead  to  rupture  of  hollow  organs  or  tubes,  ot 
the  walls  of  cavities,  or  of  cysts,  by  causing 
extreme  distension,  as  may  be  exemplified  by 
the  occasional  rupture  of  the  intestines  from 
over-distension,  of  an  emphysematous  lung, 
of  the  bladder  from  an  accumulation  ot 
urine,  of  the  renal  pelvis  in  cases  of  hydro- 
nephrosis, of  a  distended  gall-bladder,  of  a 
pleuritic  effusion,  of  a  hydatid,  pancreatic,  or 
ovarian  cyst,  or  of  an  aneurysm.  Some  slight 
strain  or  injury  may  be  the  immediate  cause 
of  the  lesion  in  several  of  these  conditions. 
5  Pressure.— A  tumour  of  any  kind  may 
cause  perforation  of  various  structures,  as 
the  result  of  its  mechanical  pressure,  in 
the  case  of  an  aneurysm  the  pulsation  assists 
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in  producing  the  lesion.  In  this  way  the 
most  resisting  tissues  may  be  destroyed  in 
course  of  time,  and  serious  consequences  are 
liable  to  ensue.  6.  Spontaneous. — In  the 
case  of  muscular  tissues  and  arterial  struc- 
tures spontaneous  ruptures  are  supposed  to 
happen  occasionally,  but  probably  in  all  such 
cases  there  has  been  previous  degeneration, 
which  may  be  regarded  as  the  real  cause  of 
the  rupture. 

Anatomical  Charactehs. — It  must  suffice 
to  mention  here,  in  a  general  way,  that  the 
morbid  appearances  consist  of  those  presented 
by  the  perforation  or  rupture  itself;  and  of 
the  effects  resulting  therefrom.  The  former 
vary  much  in  extent  and  character  in 
different  cases,  and  no  comprehensive  de- 
scription can  be  given  of  them.  As  regards 
the  effects  produced,  there  may  be  none,  but 
very  commonly  haemorrhage  takes  place ;  or 
the  contents  of  a  hollow  viscus,  or  of  a  fluid 
collection,  may  accumulate  in  some  abnormal 
situation,  and  these  usually  set  up  inflamma- 
tion, should  the  patient  live  long  enough,  the 
results  of  which  will  be  evident  on  post- 
mortem examination.  In  the  case  of  slow 
perforation  of  structures  by  tumours,  various 
effects  may  be  produced,  of  an  irritative  or 
destructive  character.  Particulars  on  these 
points  are  given  in  other  appropriate  articles. 
In  the  case  of  the  lung,  perforation  is  likely 
to  lead  to  the  escape  of  air  into  the  pleura  or 
cellular  tissue,  thus  giving  rise  to  pneumo- 
thorax or  subcutaneous  emphysema.  On 
the  other  hand,  liquid  accumulations  may 
open  into  the  lung,  and  thus  be  found  in  the 
air-passages,  or  they  may  produce  more  or 
less  serious  effects  upon  the  pulmonary 
tissues. 

Symptoms. — It  is  not  intended  here  to 
describe  the  symptoms  which  occur  in  con- 
nexion with  traumatic  injuries,  but  merely 
to  point  out  those  likely  to  be  noticed  in 
different  cases  which  come  under  observa- 
tion in  medical  practice.  Under  certain 
circumstances  a  perforation  or  rupture  may 
take  place  without  any  obvious  symptoms, 
even  when  it  affects  an  important  structure. 
This  may  happen,  for  instance,  even  when 
an  opening  forms  in  a  hollow  viscus,  such 
as  the  stomach  or  intestine,  provided  it  has 
become  previously  adherent  to  some  solid 
organ,  or  to  another  part  of  the  bowel,  with 
which  it  then  forms  a  communication.  On 
the  other  hand,  very  speedy  or  even  sudden 
death  may  ensue,  as  when  a  large  aneurysm 
or  the  heart  ruptures.  The  symptoms  to  be 
anticipated  are  those  due  to  the  actual  lesion 
itself,  and  those  resulting  from  the  con- 
seqnences  mentioned  under  the  anatomical 
characters.  As  regards  the  lesion  itself,  if 
it  is  suddenly  produced,  the  event  is  usually 
attended  with  immediate  marked  symptoms. 
Of  these,  one  of  the  most  common  is  a 
sudden  pain  at  the  seat  of  mischief,  often 
very  intense,  but  varying  in  its  characters. 
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I  When  a  muscle  ruptures,  a  feeling  is  fre- 
quently experienced  as  if  a  severe  blow  had 
\  been  struck,  and  power  is  lost  at  once  in  the 
affected  part.    This  is  well  exemplified  in 
cases  of  rupture  of  the  gastrocnemius,  an  ac- 
cident which  is  not  uncommon  in  connexion 
with  the  game  of  lawn  tennis.     When  a 
hollow  viscus  or  any  fluid  collection  bursts, 
or  when  gas  escapes,  a  sensation  as  if  some- 
thing were  being  poured  out  is  often  noticed 
by  the  patient.     At  the  same  time  the 
general  system  usually  suffers  more  or  less 
gravely,  as  evidenced  by  faintness  or  actual 
fainting,  or  by  signs  of  shock  or  collapse, 
from  which  the  patient  may  never  rally,  if 
the  structure  involved  is  of  great  importance 
in  the  vital  economy,   or  if  continuous 
haemorrhage  should  be  going  on.  The  symp- 
toms above  indicated  may  be  repeated  if  the 
lesion  should  extend  after  an  interval.  It 
may  be  mentioned  that  when  rupture  of  an 
abdominal  organ  takes  place  from  severe 
compression  of  the  body,  there  may  be  no 
symptoms  of  the  event  at  the  outset,  and 
only  the   development  of  grave  collapse 
indicates  what  has  happened.    The  occur- 
rence of  haemorrhage  into  internal  parts,  or 
the  escape  of  the  contents  of  the  viscera  or 
of  a  fluid  accumulation,  may  be  obvious  on 
physical  examination.    Should  the  patient 
survive  in  cases  of  rupture  into  internal 
parts,  local  and  general  symptoms  pointing 
to  the  occurrence  of  inflammation  may  be 
expected  to  supervene.    For  instance,  in  the 
case  of  the  abdomen  there  would  be  signs  of 
peritonitis,  or  of  localised  inflammation  in 
some  part  of  the  cellular  tissue,  probably 
ending  in  suppuration.    In  perforation  of 
the  lung,  symptoms  and  physical  signs  of 
pneumothorax  appear,  or  subcutaneous  em- 
physema may  become  evident  in  exceptional 
cases.    When  an  opening  is  formed  between 
some  collection  of  fluid  and  any  organ  or 
channel  which  communicates  externally,  such 
as  the  air-passages  or  the  alimentary  canal, 
such  fluid  is  likely  to  be  discharged  in 
different  ways,  and  this  may  be  a  favourable 
mode  of  termination,  leading  to  a  cure.  In 
the  case  of  slow  perforation  by  a  tumour, 
should  it  take  place  in  an  outward  direction, 
the  lesion  will  probably  become  evident  on 
clinical  examination ;  if  internal  structures 
are  affected,  the  process  of  destruction  may 
be  accompanied  witli   continuous  pain  or 
other  symptoms ;  and  subsequently  clinical 
phenomena    indicative    of   implication  of 
various  structures  arise,  either  suddenly  or 
gradually.  For  example,  when  an  aneurysm 
or  solid  growth  destroys   any  part  of  the 
spinal  column,  this  is  attended  with  a  con- 
tinuous aching  or  grinding  pain ;  and  when 
the  canal  is  perforated,  symptoms  arise  indi- 
cating that  the  spinal  cord  is  involved. 

Diagnosis. — It  is  scarcely  practicable  to 
offer  any  useful  general  remarks  under  this 
heading,  and  it  must  suffice  to  notice  the 
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following  points.  The  difficulty  of  diagnosis 
varies  much  in  different  cases,  being  some- 
times very  easy,  in  other  instances  more  or 
less  obscure  or  impossible.  The  practitioner 
should  always  be  prepared  for  the  possibility 
of  cases  of  sudden  perforation  or  rupture  of 
internal  structures  coming  under  his  notice, 
of  which  he  may  have  no  previous  know- 
ledge. Under  such  circumstances  a  careful 
inquiry  into  the  previous  history  may  reveal 
the  presence  of  symptoms  of  known  con- 
ditions, likely  to  lead  to  such  lesions,  which 
would  clear  up  any  obscurity ;  but  there  is 
•often  no  such  history.  There  ought  to  be  no 
difficulty,  as  a  rule,  if  the  damage  occurs 
from  some  recognised  cause,  such  as  certain 
kinds  of  injury  ;  or  if  it  supervenes  in  some 
case  under  the  care  of  the  practitioner  for  a 
disease  liable  to  be  attended  with  perforation 
or  rupture  of  some  part,  such  as  typhoid 
fever,  gastric  ulcer,  an  internal  abscess,  or 
an  aneurysm.  In  the  case  of  slow  perfora- 
tion, it  is  very  important  to  be  able  to  recog- 
nise the  meaning  of  symptoms  which  may 
supervene  from  this  cause. 

Peognosis. — Any  rupture  or  perforation 
■taking  place  internally  must  always  be  re- 
garded as  immediately  more  or  less  dan- 
gerous to  life,  and  not  uncommonly  the 
termination  is  necessarily  fatal.  Much  will 
depend  on  the  structure  involved,  the  extent 
of  the  lesion,  and  its  direct  and  remote  con- 
sequences. Caution  must  in  every  case  be 
exercised  in  giving  a  prognosis,  for  some 
patients  recover  when  such  a  result  might 
not  be  anticipated ;  and  especial  care  must 
be  taken  in  offering  an  opinion  should  the 
diagnosis  not  be  quite  clear.  In  the  case  of 
ruptures  or  perforation  talcing  place  exter- 
nally, or  affecting  structures  not  essential  to 
life,  such  as  the  muscles  of  a  limb,  the 
prognosis  of  each  case  must  be  determined 
on  its  own  merits. 

Teeatmbnt. — In  the  case  of  sudden  in- 
ternal perforations  or  ruptures,  the  first 
principle  in  treatment  should  be  to  counter- 
act the  immediate  effects  of  the  lesion, 
alleviating  pain,  while  at  the  same  time 
rousing  and  stimulating  the  patient  by 
appropriate  remedies.  Opium  or  morphine 
and  alcoholic  stimulants  are  of  great  service, 
and  they  may  often  be  advantageously  intro- 
duced into  the  system  by  means  of  enemata, 
or,  in  the  case  of  morphine,  by  subcutaneous 
injection.  Heat  to  the  extremities,  sina- 
pisms, and  similar  applications  are  also 
frequently  of  much  value.  The  patient 
should  be  kept  quiet ;  and  it  may  also  be  of 
essential  importance  to  endeavour  to  keep 
an  organ  which  has  been  perforated,  such  as 
the  stomach  or  intestines,  m  an  absolute 
state  of  rest,  by  withdrawing  all  food,  and 
checking  peristaltic  movements  by  opium  or 
other  agents.  The  same  principle  applies  to 
some  parts  of  the  body,  such  as  a  limb,  if  a 
muscle  or  a  vessel  have  been  ruptured ;  and 


here  the  position  of  the  limb  is  often  of  much 
consequence.  Other  appropriate  measures 
will  suggest  themselves  in  different  cases. 
Some  special  interference  may  be  indicated. 
Eor  instance,  it  might  be  clearly  allowable 
to  open  the  abdomen  in  certain  cases;  to 
strap  or  puncture  the  chest  to  relieve  pneumo- 
thorax; or  to  cut  down  and  tie  a  ruptured 
artery.  Haemorrhage  resulting  from  a  lesion 
of  this  kind  in  internal  parts  may  sometimes 
be  checked  by  the  constant  application  of  ice 
externally,  over  the  corresponding  part  of  the 
body.  The  subsequent  treatment  of  cases  of 
rupture  or  perforation  must  be  determined 
by  the  effects  that  they  produce,  which  must 
be  dealt  with  according  to  their  nature, 
each  case  being  considered  on  its  own  merits. 
The  same  remark  applies  to  cases  of  gradual 
perforation  by  tumours  and  other  morbid 
processes.  Feedeeick  T.  Robeets. 

PERICECAL  ABSCESS.  —  An  ab- 
scess in  the  cellular  tissue  around  the  caecum. 
See  Peeityphlitis. 

PERICARDIUM,    Diseases  of.— 

Synon.  :  Fr.  Maladies  du  Pericarde ;  Ger. 
Kratikheiten  des  Herzbeutels. 

The  pericardium  proper  is  a  membranous 
bag,  one  part  of  which — the  visceral  layer — 
closely  envelops  the  heart  and  the  roots  of 
the  great  vessels  connected  with  it;  while 
the  other — the  parietal  layer — is  loosely  re- 
flected round  that  organ,  and  has  its  external 
surface  intimately  united  with  a  dense  fibrous 
sheath  which  passes  upwards,  and  is  gradu- 
ally lost  upon  the  external  coats  of  the  ves- 
sels, whilst  it  is  continuous  below  with  the 
central  aponeurosis  of  the  diaphragm.  A 
serous  fluid  bedews  the  interior  of  this  sac, 
and  facilitates  the  movements  of  the  heart, 
so  that  both  in  structure  and  function  the 
pericardium  may  be  regarded  as  a  joint — 
somewhat  modified,  no  doubt,  to  suit  its  in- 
ternal position,  as  well  as  the  nature  of  the 
parts  with  which  it  is  connected. 

The  morbid  conditions  of  the  pericardium 
will  be  discussed  in  the  following  order : 
(1)  Dropsy;  (2)  Inflammation;  (3)  Gas  in 
the  Pericardium;  (4)  Malformations ;  (5)  New- 
Growths  ;  and  (G)  Pericardial  Adhesions. 

We  may  first,  however,  refer  to  a  condition 
of  the  pericardium  which  can  hardly  be  de- 
scribed as  pathological,  consisting  of  slight 
opacities,  which  are  termed  milk-sjwts. 
These  are  frequently  observed  upon  the  peri- 
cardium after  death,  but  they  give  rise  to  no 
clinical  symptoms,  and  are  merely  to  be  re- 
garded as  callosities  due  to  attrition.  The 
most  common  situation  is  at  the  base  of  the 
right  ventricle  in  front,  but  they  are  also 
found  on  the  apex,  and  are  occasionally  seen 
as  white  stripes  upon  the  auricles,  and  along 
the  course  of  the  coronary  arteries.  Such 
macula  albidce  are  most  common  on  large, 
strong,  and  hypertrophied  hearts,  but  they 
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are  not  altogether  confined  to  these.  When 
due  solely  to  attrition,  these  spots  are  formed 
by  a  mere  thickening  or  condensation  of  the 
normal  tissue ;  but  now  and  then  they  are 
found  to  consist  of  a  thin  layer  of  fibrinous 
matter  which  may  be  peeled  off,  leaving  the 
pericardium  beneath  opaque,  but  otherwise 
natural.  In  the  latter  case,  of  course,  these 
spots  cannot  be  regarded  as  simple  callosities, 
but  as  the  results  of  some  trifling  local  peri- 
carditis, running  its  course  without  symptoms 
and  of  no  clinical  importance,  except  as 
affording  a  probable  explanation  of  those 
temporary  basic  frictions  which  are  occasion- 
ally to  be  heard  in  those  otherwise  in  ap- 
parently good  health,  so  far  at  least  as  the 
heart  is  concerned. 

1.  Pericardium,  Dropsy  of.— Synon.  : 
Hydropericardium  ;  Fr.  Hydropericarde  ; 
Herzbeutelwassersucht. 

During  life  and  in  health  the  serosity  be- 
dewing the  internal  surface  of  the  pericardial 
sac  exists  in  an  appreciable  quantity,  so  that 
an  ounce  or  two  of  fluid  found  in  it  after 
death  is  not  to  be  regarded  as  anything  ab- 
normal. When,  however,  the  fluid  present 
amounts  to  as  much  as  five  or  six  ounces, 
or  more,  the  condition  is  morbid,  and  is 
termed  hydropericardium,  or  dropsy  of  the 
pericardium.  The  contained  fluid  is  a  yellow- 
ish, greenish,  reddish,  or  reddish-brown  sero- 
sity, containing  from  1  to  3  per  cent,  of 
albumen,  and  occasionally  a  trifling  amount 
of  fibrinous  matter,  which  coagulates  on 
simple  exposure  to  the  air — hydrops  lym- 
phaticum  (Virchow,  Gesammelte  Abhand- 
lungen,  p.  108).  The  colour  of  the  fluid 
is  due  to  the  amount  of  blood-colouring 
matter  infused  through  it ;  and  the  reddish, 
or  reddish-brown  coloration  is  specially 
present  when  from  any  cause,  such  as  the 
co-existence  of  scurvy,  the  colouring  matter 
is  more  readily  diffused  than  usual,  or  in 
those  exceptional  cases  where  the  walls  of 
the  capillaries  are  so  altered  by  nutritive 
changes  as  to  rupture. 

All  the  phenomena  present  in  dropsy  of  the 
pericardium  are  similar  to  those  associated 
with  a  corresponding  amount  of  inflamma- 
tory effusion,  and  will  be  referred  to  under 
that  head.  Hydropericardium  is  a  possible 
occurrence  in  all  diseasee,  whenever  there  is, 
from  physical  causes,  a  tendency  to  trans- 
udation of  serum  into  the  cavities  of  the 
body.  According  to  the  nature  of  that  cause 
it  may  be  either  an  early  or  a  late  phenome- 
non, and  it  frequently  only  attains  any  con- 
"jwrable  proportion  during  the  act  of  dying. 
When  dropsy  occurs  from  venouB  congestion 
me  to  disease  of  the  heart,  or  to  disease  of 
the  lungs,  such  as  emphysema  or  cirrhosis, 
some  degree  of  hydropericardium  is  not  un- 
common as  an  early  symptom ;  but  when  the 
oropsy  results  from  hydrfemia  produced  by 
chrome  organic  diseases  of  the  spleen,  liver, 
or  Kuineys,  or  by  the  exhaustion  due  to  can- 


cerous or  tubercular  diseases,  the  pericardial 
effusion  is  usually  a  late  symptom. 

Teeatment.— The  treatment  of  hydroperi- 
cardium resolves  itself  into  the  treatment  of 
the  diseases  upon  which  it  depends ;  and  it 
is  only  when  the  fluid  becomes  suddenly 
effused,  in  a  quantity  so  large  as  to  threaten 
death  by  suppression  of  the  heart's  action, 
that  an  independent  treatment  by  paracen- 
tesis may  be  found  necessary.  Such  sudden 
effusion  occasionally,  but  only  very  rarely, 
takes  place  in  the  course  of  the  acute  albu- 
minuria following  scarlatina,  or  even  in  the 
more  chronic  albuminuria,  the  result  of  intra- 
tubular  nephritis. 

2.  Pericardium,  Inflammation  of. — 

Synon.  :  Pericarditis ;  Fr.  Pericardite ;  Ger. 
Herzbeutelentzundimg. 

Acute  inflammation  is  the  most  serious,  if 
not  the  most  frequent,  affection  of  the  peri- 
cardium. 

iETiOLOGY. — This  disease,  though  occasion- 
ally idiopathic,  is  much  more  frequently 
secondary  in  its  character.    So-called  idio- 
pathic pericarditis  is  usually  associated  with 
pleurisy,  frequently  with  bilateral  pleurisy, 
and  is  not  uncommonly  latent  so  far  as  any 
direct  symptoms  of  pericardial  implication 
are  concerned.    Secondary  pericarditis  may 
be  the  result  of  wounds  from  without  or  from 
within — through  the  oesophagus;  of  blows 
and  contusions  on  the  prascordial  region ;  of 
abscesses  perforating  from  the  lung,  or  from 
the  liver — through  the  diaphragm ;  of  enteric 
fever,  variola,  scarlatina,  and  pyasmia  in  all 
its  forms ;  of  the  spreading  by  contiguity  of 
the  inflammatory  process  from  neighbouring 
organs,  such  as  the  lungs,  pleura,  or  costal 
periosteum.    It  may  accompany  the  local 
development  of  cancer  or  tubercle ;  or  may 
be  due  to  rheumatism,  or  to  one  or  other  of 
the  chronic  forms  of  Bright's  disease.  By 
far  the  larger  proportion  of  cases  of  pericar- 
ditis occur  in  connexion  with  the  two  last- 
named  diseases,  in  about  the  ratio  of  two  of 
rheumatic  pericarditis  to  one  of  renal  peri- 
carditis; all  other  forms  lumped  together 
forming  an  infinitesimal   and  incalculable 
fraction.    In  rheumatism,  pericarditis  occurs 
early;  occasionally  precedes  the  joint-affec- 
tion; and  though  no  period  of  the  disease 
can  be  regarded  as  free  from  the  tendency  to 
this  so-called  complication,  just  as  any  joint 
may  be  implicated  at  any  period,  yet  experi- 
ence teaches  us  that  the  heart-joint  is  most 
usually  affected  within  the  first  week  of  the 
rheumatic  onset.    In  renal  disease,  on  the 
other  hand,  it  is  most  usually  a  late  pheno- 
menon, being  only  too  frequently  the  imme- 
diate precursor  of  that  fatal  uronnia  which 
its  occurrence  serves  to  precipitate. 

The  pathology,  symptoms,  signs,  and  treat- 
ment of  pericarditis,  nowever  it  may  arise, 
are  all  very  much  alike,  and  may  be  conve- 
niently treated  of  together. 
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Anatomical  Characters.  —  The  morbid 
anatomy  of  pericarditis  is  simple  enough. 
Very  early  pericarditis  is  rarely  seen  except 
as  associated  with  Bright 's  disease,  and  then 
at  first  we  have  merely  vascular  injection, 
with  a  few  shreds  of  lymph  visible  about  the 
roots  of  the  great  vessels.    In  a  few  days, 
in  those  dry  forms  of  the  disease  where  but 
little  fluid  is  effused,  the  whole  surface  of  the 
heart  may  be  covered  with  a  thin  fibrinous 
layer,  which  may,  even  at  this  early  stage, 
have  connected  together  the  visceral  and 
parietal  layers  of  the  pericardium  somewhat 
firmly  (Wilks).    More  usually  there  is  some 
serous  exudation  mingled  with  the  fibrinous 
matter,  which  then  is  found  covering  the 
pericardium  in  a  reticular  or  honeycomb 
pattern,  which  Laennec  has  likened  to  the 
appearance  presented  on  suddenly  separating 
two  smooth  pieces  of  wood  between  which  a 
small  pat  of  butter  has  been  forcibly  com- 
pressed. The  serous  effusion  may  occasionally 
amount  to  several  pints ;  it  is  always  turbid 
from  the  molecular  fibrin  suspended  in  it; 
and  is  of  a  yellowish,  greenish,  brownish,  or 
reddish  colour.    When  along  with  any  con- 
siderable layer  of  lymph  upon  the  pericardiac 
surfaces,  there  is  much  fluid  effused,  the  sur- 
face of  the  lymph  is  covered  with  shaggy 
processes  floating  in  the  fluid,  these  processes 
sometimes  presenting  a  mammillated  appear- 
ance.   In  a  very  short  time  a  fine  network 
of  capillaries  is  developed  in  the  fibrinous 
exudation ;  and  the  rupture  of  these  newly 
developed  capillaries  now  and  then  gives 
rise  to  what  is  termed  'hemorrhagic  peri- 
carditis,' in  which  the  fluid,  and  even  the 
solid  lymph,  is  deeply  stained  with  the  blood- 
colouring  matter.    This  also  happens  when 
pericarditis  is  associated  with  purpura  or 
scurvy;  and  now  and  then,  from  similar 
causes,  layers  of  coagulated  blood  are  found 
alternating  with  layers  of  unstained  lymph. 

When  the  disease  does  not  prove  fatal,  the 
exudation  may  be  entirely  re-absorbed,  or  it 
may  become  organised,  or  other  changes 
may  occur.  First  of  all,  the  excess  of  fluid 
and  the  molecular  fibrin  become  absorbed; 
then  the  coagulated  fibrin  may  become  worn 
away  by  the  continual  play  of  the  heart,  and 
gradually  entirely  absorbed ;  and  a  complete 
cure  may  be  thus  effected,  leaving  at  the 
most  only  a  slight  thickening  or  opacity  of 
the  pericardium.  But  such  a  cure  is  only 
possible  when  the  amount  of  exudation  has 
been  inconsiderable.  More  usually,  connec- 
tive tissue  is  gradually  developed  in  the 
fibrinous  layers;  either  locally,  giving  rise 
to  partial  adhesions,  which  about  the  base  of 
the  heart  are  more  dense,  but  at  the  apex 
are  often  drawn  out  to  fibrous  strings;  or 
the  two  layers  of  the  pericardium  may  be  so 
closely  united  that  they  can  only  be  separ- 
ated with  considerable  force,  and  now  and 
then,  after  the  lapse  of  some  time,  they  can- 
not be  separated  at  all,  the  cardiac  muscle 


being  torn  in  the  endeavour.  Occasionally 
pus,  or  the  cheesy  or  calcareous  remains 
of  such  a  deposit,  may  be  found,  encysted, 
as  it  were,  between  the  adhering  layers  of 
the  pericardium  ;  and  it  sometimes  happens 
that  this  calcareous  layer  envelops  the  whole 
heart,  which  then  seems  to  be  converted  into 
bone.    Laennec,  Louis,  Allan  Burns,  and 
others  relate  cases  of  this  kind,  and  the 
heart  described  by  Burns  is  still  preserved 
in  the  anatomical  museum  of  the  Edinburgh 
University.    In  every  fibrinous  exudation 
within  the  pericardium  there  is  at  a  par- 
ticular stage  a  certain  amount  of  all  those- 
elements  present  which  may  become  pus, 
and  these  give  rise  to  a  milky  opacity  of  the 
fluid,  or,  if  present  in  sufficient  number,  may 
metamorphose  the  whole  exudation  into  pure 
pus.    This  may  be  only  a  transition  stage ; 
the  pus-cells  may  break  down,  a  pathological 
cream  may  be  formed,  and  the  whole  may 
be  ultimately  entirely  absorbed.    But  true 
purulent  pericarditis,  though  a  rare  occur- 
rence under  any  circumstances,  is  most  fre- 
quently fatal,  and  seems  to  occur  chiefly  in 
connexion  with  serious  general  disease,  or  to 
accompany  the  rupture  of  local  abscesses, 
pulmonary  or  hepatic,  into  the  pericardium. 
What  has  been  termed  an  '  ichorous  exuda- 
tion '  in  the  pericardium,  is  simply  a  putre- 
faction  of   that    already    existing,  which 
becomes  brownish  in  colour  and  stroking. 
It  may  arise  from  entrance  of  the  air  into 
the  pericardium  after  paracentesis  conducted 
without  antiseptic  precautions ;  but  it  is  also 
believed  that  such  putrefaction  may  arise  in 
patients  greatly  enfeebled  by  exhausting  dis- 
eases, such  as  cancer,  without  any  entrance 
of  air  into  the  pericardium.    An  exudation 
that  has  become  ichorous  may  corrode  the 
pericardium;  is  incapable  of  further  meta- 
morphosis ;  and  is  usually  speedily  fatal  by 
the  development  of  pneumo  -pericardium. 
See  3.  Pericardium,  Gas  in.  _ 

Symptoms.— The  symptoms  of  pericarditis 
are  of  comparatively  little  importance,  be- 
cause they  are  frequently  entirely  absent  in 
those  so-called  idiopathic  forms  of  the  disease 
which  are  probably  always  fatal,  as  well  as 
in  renal  pericarditis,  which  is  fatal  m  the 
majority  of  cases;  whilst  even  in  rheumatic 
pericarditis,  in  which  the  mortahty  is  at  the 
most  only  about  16  per  cent.,  and  is  nil 
according  to  some  authors  (Bamberger,  &c), 
the  symptoms,  though  rarely  absent,  are 
generally  not  very  well  marked  or  distinc- 
tive. As  a  rule,  if  pericarditis  be  associated 
with  any  other  serious  disease,  such  as  pneu- 
monia, pleurisy,  or  rheumatism,  the  symp- 
toms are  apt  to  be  swamped  by  those  of  the 
primary  disease.  In  other  instances,  the  ad- 
vent of  the  pericarditis  is  indicated  by  a  rigor, 
a  rise  of  temperature,  a  feeling  of  anxiety 
and  oppression  at  the  chest,  and  the  oooux- 
rence  or  increase  of  dyspnoea.  The  decubitus 
is  usually  dorsal,  and  syncope  is  liable  to  be 
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induced  on  raising  the  patient.    There  is 
pain  in  the  cardiac  region,  with  palpitation 
of  the  heart.    The  pulse  is  at  first  full  and 
frequent,  always  compressible,  frequently  ir- 
regular, usually  dicrotic,  and  rapidly  becomes 
feeble;  and  there  is  a  general  exacerbation  of 
all  the  symptoms  of  the  already  existing 
disease.    Occasionally  the  restlessness  and 
anxiety  indicative  of  cardiac  implication  pass 
into  delirium,  which  may  be  low  and  mut- 
tering, wild  and  maniacal,  possibly  accom- 
panied by  delusions,  and  which  may  be 
associated  with  tetanic  or  clonic  spasms,  or 
with  convulsions  ending  in  extreme  exhaus- 
tion, or  in  death  by  coma.    The  occurrence 
of  delirium  in  the  course  of  rheumatic  fever 
ought  at  once  to  direct  attention  to  the  heart; 
and  the  sudden  occurrence  of  spasms  or  coma 
in  chronic  renal  disease  is  only  too  frequently 
found  to  be  associated  with  pericarditis ;  both 
of  these  phenomena  being  probably  caused 
by  the  saturation  of  the  blood  with  the  pro- 
ducts of  retrograde  metamorphosis,  due  to 
the  sudden  development  of  this  inflamma- 
tion.   It  is  only  in  the  very  rarest  instances 
that  we  have  that  extreme  oppression  of  the 
chest,  violent  pain  in  the  cardiac  region, 
hiccough,  fainting,  and  livid  countenance, 
coupled  with  delirium,  and  extremely  rapid 
dicrotic  pulse,  which  constitute  the  classical 
portrait  of  pericarditis ;  and  even  in  those 
rare  cases  in  which  these  symptoms  are  ob- 
served, they  are  rather  due  to  the  association 
of  pericarditis  with  an  already  existing  serious 
disease,  than  to  the  pericarditis  itself.  In 
most  cases  physical  examination  gives  us  the 
first  intimation,  and  in  all  cases  the  only  re- 
liable information,  as  to  the  existence  of  peri- 
carditis.   In  all  diseases,  therefore,  in  which 
pericarditis  is  a  possible  occurrence,  we  must 
carefully  examine  the  cardiac  region  from  day 
to  day,  or  more  often,  that  we  may  at  once 
ascertain  its  occurrence ;  while  at  all  times, 
the  slightest  pam  in  the  chest,  or  most  trifling 
oppression  of  breathing,  ought  to  be  a  sof- 
ncient  warrant  for  a  most  careful  physical 
examination  of  the  chest,  because  men  have 
been  known  to  go  about  their  ordinary  duties 
—with  difficulty,  no  doubt— even  while  peri- 
carditis  existed. 

Physical  signs.— Whenever  on  auscultating 
over  the  cardiac  area  we  hear  a  friction- 
sound,  we  are  justified  in  assuming  the  prob- 
able existence  of  pericarditis.  And  the  prob- 
ability of  this  surmise  is  increased  just  in 
proportion  as  we  can  eliminate  all  sources  of 
lallacy,  and  associate  it  with  those  symptoms 

*n,i  eilCribe,d  as  ind{cative  of  pericarditis, 
and  w.th  the  other  signs  presently  to  be  de- 
scribed as  having  the  same  significance.  A 
mction-sound  due  to  pericardial  roughness 
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efface  it.  The  sound  of  such  a  friction  ap- 
pears superficial,  close  to  the  ear ;  it  may 
resemble  only  a  slight  sound  of  rubbing,  the 
crackling  of  paper  or  parchment,  or  the 
creaking  of  new  leather ;  or  at  times  it  may 
simulate  so  closely  the  blowing  sound  of  a 
valvular  murmur  as  to  be  indistinguishable 
from  such  a  murmur  by  the  sound  alone. 
Occasionally  a  friction-sound  is  persistently 
absent  throughout  the  whole  course  of  the 
disease,  and  that  even  where  there  is  abun- 
dance of  fibrin  effused.  It  is  difficult  to  ac- 
count for  this.  Some  suppose  it  to  be  due  to 
mere  softness  of  the  fibrin;  more  probably 
feebleness  of  the  heart's  action  has  a  good 
deal  to  do  with  it,  as  well  as  some  alteration 
of  the  parts — especially  the  lungs — overlying 
the  heart,  which  may  render  them  bad  con° 
ductors  of  sound. 

Friction-fremitus  may  occasionally  be  de- 
tected by  the  hand  placed  over  the  praecordia, 
but  this  is  not  always  to  be  felt.    Apart  from 
fremitus,  within  the  first  few  days  of  the 
onset  of  the  disease,  we  perceive  by  palpation 
an  unusually  forcible  and  turbulent  action  of 
the  heart,  which  is  also  occasionally  irregular, 
and  is  due  to  inflammatory  irritation  of  the 
cardiac  muscle.  By-and-by,  as  the  inflamma- 
tion progresses,  cardiac  debility  sets  in,  and 
the  pulsation  becomes  less  forcible,  while  in 
most  cases  it  is  still  further  obscured  by  the 
occurrence  of  fluid  effusion,  which  separates 
the  apex  from  the  anterior  wall,  with  which 
the  base  of  the  heart  always  remains  in  con- 
tact.   In  this  way  we  have  produced  that 
phenomenon  which  is  termed  '  displacement 
upwards  of  the  apex-beat,'  because  the  more 
the  true  apex  is  pushed  inwards  by  the 
effusion,  the  part  of  the  heart  actually  in 
contact  with  the  chest- wall  approaches  more 
closely  the  base  of  the  ventricles.  Should 
the  heart  be  greatly  hypertrophied,  its  im- 
pulse may  remain  distinct  throughout  the 
whole  course  of  the  disease,  the  fluid  accu- 
mulating behind  it  and  not  in  front. 
_  So  long  as  the  serous  accumulation  is 
inconsiderable,  there  is  no  alteration  of  the 
percussion-sound;  but  whenever  this  attains 
an  abnormal  amount,  it  is  revealed  by  an 
increase  of  the  cardiac  dulness ;  and  in  the 
ordinary  dorsal  decubitus  of  the  patient  this 
is  first  observed  at  the  base,  in  the  line  of 
transverse  dulness  along  the  level  of  the 
fourth  rib.  By-and-by,  however,  the  ordinary 
pyramidal  dulness  of  the  heart,  base  upwards, 
becomes  reversed,  and  we  have  a  pyramidal 
dulness  with  the  base  bolow  and  the  apex 
upwards  ;  and  this  apex  may  rise  as  high  as 
the  clavicle,  or  oven  above  it.    The  base,  on 
the  other  hand,  may  in  these  cases  extend 
beyond  the  ordinary  position  of  the  apex- 
beat  to  the  left,  especially  if  the  patient  be 
made   to  lio  upon  his  left  Bide ;  but  it 
is  mobile,  and  on  turning  the  patient  on 
his  right  side  the  dulness  leaves  the  left 
and  passes  towards  the  right.    Very  great 
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emphysema  of  the  lungs  may  obscure  this  dul- 
ness,  Dut  cannot  altogether  annihilate  it;  but 
of  course  this  method  of  diagnosing  pericar- 
diac effusion  can  only  be  put  in  force  when 
both  pleurae  are  free  from  fluid.  The  fluid 
effusion,  even  when  confined  to  the  pericar- 
dium, may  amount  to  several  pints,  and  its 
pressure  may  not  only  embarrass  the  heart's 
action,  but  may  also  so  compress  the  lungs, 
particularly  the  left  one,  as  to  give  rise  to 
considerable  dyspnoea ;  and  the  hindrance 
thus  presented  to  the  free  passage  of  the 
blood  through  the  lungs  may  give  rise  to 
considerable  systemic  venous  congestion; 
which  is  readily  observed  in  the  turgid  con- 
dition of  the  jugular  veins. 

As  a  rule,  inspection  gives  us  little,  if  any, 
information  in  regard  to  the  existence  of 
pericarditis.  Should ,  the  quantity  of  fluid 
effused  be  very  considerable,  and  the  chest- 
walls  flexible,  some  vaulting  of  the  pericar- 
dial region  may  be  observed,  due  to  the 
effacement  of  the  intercostal  spaces,  the  ribs 
being  occasionally  also  more  widely  sepa- 
rated than  usual,  at  least  apparently  so ;  and 
the  whole  prsecordial  space  under  these  cir- 
cumstances takes  a  less  share  than  ordinary 
in  the  respiratory  motions.  Undulatory 
movements  due  to  waves  of  fluid,  as  de- 
scribed by  some,  are  never  seen;  such  move- 
ments, if  visible,  depend  upon  the  wobbling 
of  an  enlarged  and  feeble  heart,  and  not  on 
any  fluid  waves. 

Diagnosis.— A  friction-sound  has  been  hy- 
pothetically  supposed  to  be  occasionally  due 
to  mere  dryness  of  the  pericardiac  membrane. 
Possibly  this  may  be  the  case,  but  it  has 
never  been  proved.    Even  if  it  be  the  case, 
then  such  dryness,  associated  with  the  symp- 
toms described,  can  only  be  an  early  stage 
of  inflammation.    Apart  from  these,  it  may 
or  may  not  be  an  indication  of  commencing 
inflammation,  and  must  be  watched  and 
treated  accordingly.  It  has  also  been  alleged 
that  calcareous  concretions  and  tubercular 
and  carcinomatous  roughnesses  may  give 
rise  to  a  friction-sound.  Associated  with  the 
symptoms  described,  any  friction-sound,  even 
presuming  such  a  possible  origin,  must  be 
regarded  as  a  form  of  pericarditis,  whilst 
apart  from  these  symptoms  it  must  still  be 
watched  with  suspicion.    The  most  difficult 
cases  to  diagnosticate  are  those  in  which  the 
friction-sound  is  due  to  pleurisy  alone,  and  is 
yet  audible  during  cardiac  action,  when  the 
respiration  is  temporarily  suspended.  This 
is  a  rare  occurrence,  but  it  does  happen,  and 
the  diagnosis  is  almost  impossible.  Ihe  sub- 
sequent progress  of  the  case  may  show  that 
the  pleura  is  certainly  affected,  but  that  is 
no  proof  that  the  pericardium  is  not  also 
implicated;  or  the  pericardium  may  be  as- 
suredly diseased,  and  yet  the  friction-sound 
may  be  solely  due  to  pleurisy.    The  general 
symptoms  and  the  condition  of  the  pulse 
count  for  something,  but  the  diagnosis  be- 


tween pleurisy  and  pericarditis  is,  in  such 
cases,  manifestly  a  difficult  one,  only  to  be 
solved  by  the  further  progress  of  the  case. 
Now  and  then  we  have  a  friction-sound 
audible  towards  one  or  other  side— usually 
the  left— of  the  pericardium,  during  suspen- 
sion of  the  respiratory  movements,  the  base 
of  the  heart  being  entirely  free  from  friction ; 
and  in  these  circumstances  the  probability 
seems  greatly  in  favour  of  the  strictly  pleural 
nature  of  the  disease.    But  even_  in  such 
cases  a  perfectly  accurate  diagnosis  _  is  im- 
possible.   There  is  never  any  real  difficulty 
in  determining  between  a  valvular  murmur 
and  a  frictional  pseudo-murmur,  because  in 
the  case  of  the  latter  the  sound  is  restricted 
to  the  cardiac  area,  and  usuaUy  only  to  a 
small  portion  of  that,  not  being  propagated 
to  any  extent  out  of  its  position  of  maximum 
intensity,  and  then  only  equally  all  round, 
and  not  in  any  of  the  definite  lines  in  which 
valvular  murmurs  are  propagated.  Moreover, 
the  position  of  maximum  intensity  of  a 
frictional  pseudo-murmur  never  coincides 
with  that  of  any  valvular  murmur,  except 
occasionally  with   a  diastolic  aortic  one  ; 
while,  of  course,  the  natural  sounds  of  the 
heart  are  never  replaced  by  the  pseudo-mur- 
mur, though  they  may  be  partially  obscured 
by  it,  and  all  the   secondary  results  of 
the  valvular  lesion  simulated  are  entirely 

wanting.  . 

Prognosis.— The  prognosis  in  pericarditis 
is  not  unfavourable  ;  one  in  six,  or  about  16 
per  cent.,  is  mentioned  by  some  as  the  ordi- 
nary mortality;  but  Bamberger  makes  the 
questionable  assertion  that  pericarditis  asso- 
ciated with  rheumatism  or  other  curable  dis- 
ease invariably  terminates  favourably,  though 
the  mortality  is  always  large  when  it  is  asso- 
ciated with  Bright's  disease  and  other  in- 
curable affections,  the  fatal  termination  ot 
which  is  hastened  by  the  pericardiac  affection. 
Pericarditis,  like  any  other  acute  mflamma- 
tion  occurring  in  an  otherwise  healthy  indi- 
vidual, may  be  expected  to  run  a  favourable 
course  if  not  unduly  treated ;  and  the  danger 
to  life  is  to  be  calculated  by  the  seriousness  ot 
the  co-existing  complications,  and  the  age  and 
state  of  the  vital  powers  of  the  patient,  lne 
unfavourable  phenomena  are,  a  large  quan- 
tity of  effusion,  great  dyspnoea,  feeble  heart  s 
action,  small  and  irregular  pulse,  hvidity, 
delirium,  and  other  nervous  symptoms. 

Treatment.— The  treatment  of  pericarditis 
must  be  regulated  to  some  extent  by  the 
nature  of  the  disease  with  which  it  is  con- 
comitant. If  it  concur  with  pneumonia  or 
pleurisy,  it  may  safely  enough  be  entrusted 
to  the  remedies  employed  for  these  diseases ; 
or  should  it  accompany  rheumatism,  then  we 
must  treat  it  as  part  of  the  rheumatic  affec- 
tion Those  who  have  shown  the  smallest 
percentages  of  deaths  have  been  the  least 
nerturbative  in  their  treatment,  as  we  might 
reasonably  expect.    A  rheumatic  pericarditis 
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ought  therefore  to  be  treated  simply  as  part 
of  a  rheumatic  affection ;  but  inasmuch  as 
pain  implicating  the  heart  has  a  decided 
tendency  to  depress  its  action,  it  is  of  the 
utmost  importance  to  relieve  it  at  once. 
"With  this  view  a  large  warm  poultice  should 
be  applied  over  the  heart ;   and  morphine 
injected  subcutaneously,  and  repeated  by  the 
mouth,  or  subcutaneously,  at  regular  inter- 
vals, so  as  to  keep  the  patient  free  from 
pain.  Perfect  rest  must  be  enjoined.  Should 
there  be  much  dicrotism  of  the  pulse,  or  any 
tendency  of  the  heart  to  fail,  then  digitalis 
should  be  administered  at  regular  intervals, 
in  doses  sufficient  to  keep  up  the  cardiac 
action,  such  as  ten  minims  of  the  tincture 
every  four  hours ;  and  with  this  may  be  con- 
joined the  use  of  hydrate  of  chloral  in  ten- 
grain  doses,  which  is  not  more  useful  as  a 
-cdative  than  as  an  antiphlogistic,  and  which 
may  very  well  replace  the  morphine,  having 
the  additional  recommendation  that  it  does 
not  interfere  with  the  secretions  which  de- 
mand attention,  nor  promote  the  sweating  so 
troublesome  in  rheumatism.    "Where  it  may 
be  considered  advisable  to  give  an  alkali, 
such  as  potash  or  ammonia,  with  the  digitalis, 
H  cannot  be  combined  with  the  chloral,  but 
must  be  given  separately.    In  recent  times, 
salicin  and  the  salicylates  have  been  employed 
with  success  in  the  treatment  of  rheumatism. 
They  do  not  prevent  the  occurrence  of  peri- 
carditis, but  their  use  is  not  contra-indicated 
by  its  presence.   Blisters  are  frequently  re- 
commended in  pericarditis,  but  they  tend  to 
irritate  the  patient  and  to  excite  his  heart's 
action.1  We  must,  in  fact,  treat  the  pericarditis 
as  part  of  the  general  rheumatic  attack,  only 
requiring  a  little  more  attention  than  usual 
in  the  way  of  warmth,  and  relieving  pain ; 
and  all  the  past  history  of  this  disease  proves 
that  we  shall  in  this  way  be  more  likely  to 
promote  a  favourable  termination  of  "the 
disease,  than  by  jeopardising  our  patient  by 
dangerous  and  uncertain  medications. 

Where  the  amount  of  fluid  effused  is  very 
great,  or  when  the  symptoms  seem  to  point  to 
the  presence  of  pus,  it  may  become  a  question 
whether  paracentesis  should  be  performed  or 
not.  The  results  of  this  operation  hitherto 
have  not  been  very  satisfactory,  but  that  is 
no  reason  why  it  should  not  be  resorted  to  if 
it  seem  necessary,  especially  as  it  can  now- 
adays be  so  easily  done  by  means  of  one  or 
other  of  the  aspirators.  The  patient  should 
be  placed  in  the  recumbent  position,  and  the 
needle  entered  between  the  fourth  and  fifth 
nbs,  about  half  an  inch  to  the  left  of  the 
sternum,  the  operation  being  performed  anti- 
septically,  and  the  fluid  drawn  off  slowly. 
*  or  this  reason  we  should  be  careful  in  our 
enoice  of  an  aspirator,  as  one  having  a  power- 
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ful  vacuum  might  induce  syncope,  by  with- 
drawing too  rapidly  from  the  heart  a  pressure 
to  which  it  has  become  accustomed.  A  dilated 
heart  has  been  said  to  have  been  punctured, 
instead  of  a  distended  pericardium,  but  in  the 
present  day  such  a  mistake  is  scarcely  pos- 
sible, though  it  must  be  carefully  guarded 
against.  It  now  and  then  happens  that  after 
the  acute  symptoms  pass  away,  the  pericar- 
dium remains  obstinately  distended  with  fluid, 
and  it  is,  perhaps,  chiefly  in  these  cases  that 
paracentesis  pericardii  presents  the  most 
hopeful  prospects.    See  Paracentesis. 

3.  Pericardium,  Gas  in.— The  putre- 
faction of  an  exudation  has  been  supposed  to 
cause  the  development  of  various  gases 
within  the  pericardium,  and  the  production 
of  so-called  pnewmo  -  hydro  -  pericardium. 
This,  however,  seems  to  be  a  very  doubtful 
cause  of  a  very  rare  condition.  It  is  readily 
recognised  by  the  clear  tympanitic  percussion- 
note  over  the  usually  dull  cardiac  area,  with 
a  metallic  gurgling  accompanying  the  cardiac 
movement.  Pneumo-hydro-pericardium  is 
now  generally  believed  to  be  caused  by  the 
entrance  into  the  pericardium  of  gases  from 
the  stomach  and  intestines,  or  of  air  from 
the  oesophagus  or  lung,  or  ab  externo,  through 
some  wound,  or  from  the  breaking  into  the 
pericardium  of  pus,  or  broken-down  cancerous 
masses,  affecting  some  of  the  neighbouring 
organs.  With  the  air  there  enter  into  the 
pericardium  a  multitude  of  morbific  germs. 
Inflammation  is  thus  started,  followed  by 
exudation,  generally  of  a  purulent  character, 
but  sometimes  serous,  and  in  weakly  and 
cachectic  individuals  possibly  bloody  —  a 
hsemo-pneumo-pericardium. 

4.  Pericardium,  Malformations  of.— 

These  malformations  are  described  in  the 
article  Heakt,  Congenital  Misplacements  of. 

5.  Pericardium,  New- Growths  in.— 
Both  tubercle  and  cancer  may  become  de- 
veloped in  the  fibrinous  layers  of  a  pericarditic 
exudation,  as  a  rule  secondarily  to  the  occur- 
rence of  these  processes  in  other  organs. 
This  is  a  very  rare  circumstance,  however,  as 
is  also  the  occurrence  of  tubercidar  or  can- 
cerous nodules  of  a  secondary  character  in 
the  substance  or  on  the  surface  of  the  peri- 
cardium itself,  with  which  a  secondary  peri- 
carditis speedily  becomes  associated.  In 
either  case,  but  particularly  in  the  former, 
the  fluid  in  the  pericardium  is  usually  of  a 
htemorrhagic  character  when  associated  with 
the  development  of  cancer.  Tubercular,  and 
more  frequently  cancerous,  masses  are  occa- 
sionally formed  in  the  lungs  or  mediastinum, 
and  pressing  upon  the  pericardium  give  rise 
to  pericarditis,  which  reveals  itself  mainly  by 
the  signs  of  effusion,  and  without  any  direct 
Byrnptoms  of  cardiac  implication.  Such  cases 
are  not  often  recognised  during  life.  The 
prognosis  is  always  fatal ;  and  the  treatment 
palliative  only. 
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6.  Pericardial  Adhesions. — Pathologi- 
cally speaking,  the  most  important  of  all  the 
terminations  of  pericarditis  is  adhesion  of 
the  two  layers,  which  in  its  most  exquisite 
form  was  described  by  the  ancients  as  con- 
genital absence  of  the  pericardium.  This  is 
a  state  of  matters  impossible  to  diagnose, 
though  it  may  be  surmised;  and  too  often  it 
escapes  even  a  surmise,  unless  the  previous 
history  of  the  case  be  well  known.  Very 
rarely  there  remains  a  permanent  depression 
over  the  cardiac  area,  the  result  of  pre- 
existing pericarditis,  and  subsequent  adhesion 
of  the  visceral  and  parietal  layers  and  also  of 
the  superjacent  pleura.  More  frequently,  but 
still  rarely,  this  state  of  matters  is  revealed 
by  a  systolic  depression  of  the  parts  over  the 
cardiac  apex.  Even  more  rarely — because 
the  result  of  a  more  extensive  inflamma- 
tion— we  have  a  systolic  depression  over  the 
scrobiculus  cordis,  caused  by  adhesion  of  the 
two  layers  of  the  pericardium  to  each  other 
and  to  the  pleura  covering  the  diaphragm, 
and  concomitant  adhesion  of  the  diaphragm 
to  the  liver.1 

It  can  be  only  rarely  that  extensive  peri- 
carditis exists  without  a  simultaneous  myocar- 
ditis, and  the  results  of  the  latter  affection 
were  formerly  too  frequently  referred  to  the 
pericarditis  itself.    An  adherent  pericardium 
occurring  in  early  life  may  hamper  the  future 
growth  of  the  heart,  and  may  thus  produce 
one  form  of  so-called  atrophy  of  the  heart, 
with  all  the  consequent  results  of  impaired 
nutrition.    But  it  is  only  when  the  subperi- 
cardiac  layer  of  muscular  fibres  has  been 
involved  in  the  inflammation,  that  we  may 
have  atheromatous  or  fibrous  changes  taking 
place;  and,  as  the  result  of  these,  encasement 
of  the  heart  in  a  calcareous  wall ;  a  local  or, 
more  rarely,  a  general  thin  and  fibrous  con- 
dition of  the  cardiac  muscles;  and  either 
local  aneurysmal  or  general  dilatation.  These 
results  are,  however,  rare.    Hypertrophy  is 
i  The  diagnosis  of  adherent  pericardium  is  of 
great  clinical  interest.  The  difficulty  which  attends 
the  determination  of  this  condition,  and  which  is 
always  greater  in  stout  subjects,  partly  depends  on 
the  circumstance  that  adhesions  may  be  either 
partial  or  complete,  either  Ioobb  and  free  or  firm 
and  of  a  contractile  character;  and  that  the  peri- 
cardium may  or  may  not  have  contracted  adhesions 
anteriorly  with  the  different  layers  of  the  pleura, 
and  posteriorly  with  the  surrounding  parts.  In 
firm  and  extensive  pleuro-pericardial  adhesion  the 
phvsical  signs  that  have  been  most  relied  upon 
are-    (1)   Well-defined   systolic  recession  in  the 
region  of  the  apex  impulse,  or  within  that  area  and 
in  the  epigastrium  and  lower  sternal  region ;  (2) 
diastolic  rebound  felt  by  the  hand  in  the ,  same 
situations;  (3)  non- diminution  of  the  superficial 
precordial  dulness  and  non-depression  of  the  im- 
pulse, but  on  the  contrary  depression  of  the  epigas- 
trium mNnspiration ;  (4)  fixation  of  the  impulse  m 
change  of  cubitus;  (5)  superficial  character  o  the 
hearLounds;  (0)  presence ,  of  dulness  and  of  im- 
pulse beyond  (that  is,  to  the  left  of)  the  seat  of 
maximum  impulse;  and  (7)  evidence  of  cardiac  en- 
largement after  acute  rheumatism,  without  evidence 
of  valvular  disease. — Editom. 
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not  always  to  be  regarded  as  the  result  of 
pericardial  adhesion,  but  of  a  concomitant 
lesion  which  may  be  present,  or  of  some  other 
cause  ;  for  though  pericardial  adhesion  may 
co-exist  with  cardiac  hypertrophy,  it  does  not 
necessarily  give  rise  to  it.  In  a  large  pro- 
portion of  cases  simple  pericardial  adhesion 
is  to  be  regarded  as  not  productive  of  any 
appreciable  results  of  an  untoward  kind. 

G.  W.  Balfoue. 

PERIHEPATITIS  {mpi,  around ;  and 
rjTrap,  the  liver). — Inflammation  of  the  cap- 
sule of  the  liver.  See  Liver,  Inflamma- 
tion of. 

PERINEPHRITIS  (irepl,  around ;  and 
vecppos,  the  kidney). — Synon.  :  Fr.  Perine- 
phrite  ;  Ger.  Perinephritis. 

Definition. — An  acute  or  chronic  disease- 
of  the  cellular  tissue  around  the  kidney,  con- 
sisting of  inflammatory  thickening  of,  and 
exudation  into,  the  tissue,  frequently  followed 
by  suppuration ;  characterised,  by  fever,  local 
pain,  fulness,  tenderness  on  pressure,  and  in 
many  cases  ultimately  by  fluctuation;  and 
resulting  frequently  in  death,  sometimes  in 
spontaneous  recovery. 

.ZEttology. — Perinephritis  in  most  cases- 
originates  from  pyelitis  or  suppurative  ne- 
phritis, by  perforation  or  by  extension  of  the 
inflammatory  process.  It  is  especially  re- 
lated to  pyelitis  from  urinary  calculus.  It. 
may  result  from  injuries,  such  as  blows, 
wounds,  or  severe  strains ;  or  from  extension 
of  inflammation  from  neighbouring  parts,  as 
from  the  pelvis,  the  gall-bladder,  or  the 
testicle  and  spermatic  cord.  The  disease  ap- 
pears in  some  cases  to  result  from  exposure 
to  cold,  especially  after  previous  exposure  to 
excessive  heat.  It  arises  also  in  the  course 
of  or  as  a  sequel  to  fevers,  particularly  the 
exanthemata.  It  is  most  common  in  adults ; 
and  appears  to  affect  equally  the  two  sexes. 

Anatomical  Characters. — In  the  earlier 
stages  the  cellular  tissue  around  the  kidney 
is  congested;  and  when  exudation  has  super- 
vened, the  affected  tissue  becomes  solid  and 
firm.  Usually  suppuration  speedily  takes 
place  in  the  centre  of  the  mass,  commencing 
either  at  one  or  at  numerous  points,  and 
gradually  extending.  The  pus  is  sometimes 
odourless,  sometimes  fcetid.  It  is  important 
to  remember  that  a  feecal  odour  may  be 
present  without  perforation  from  the  bowel. 
The  perinephritic  abscess  may  become  so- 
large  as  to  extend  from  the  level  of  the  liver 
and  spleen  to  the  iliac  fossa,  and  may  project 
so  far  forward  as  to  bulge  the  abdominal 
wall.  The  pus  may  burrow  and  make  its 
way  to  the  surface  at  the  lumbar  region,  in 
the  lower  part  of  the  abdomen,  or  even  in  the 
thigh.  More  commonly  it  makes  its  way 
into  the  ureter,  or  the  colon ;  sometimes  into- 
the  peritoneum.  Occasionally  the  diaphragm 
is  perforated,  and  the  pus  is  discharged 
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through  the  lung.  Sometimes  rapid  gan- 
grene is  induced,  and  sloughy  masses  are 
found,  mingled  with  the  purulent  debris. 
Either  without  going  on  to  suppuration,  or 
after  discharge  of  the  pus,  cicatrisation  may 
take  place,  dense  fibrous  tissue  permanently 
occupying  the  place  of  the  structures  which 
had  been  involved. 

Symptoms. — The  constitutional  symptoms 
in  perinephritis  are  generally  well-marked. 
The  attack  may  be  ushered  in  by  rigors  re- 
curring frequently,  sometimes  periodically. 
The  temperature  rises  to  100°  or  even  to  105°. 
The  pulse  becomes  rapid,  and  either  bound- 
ing or  feeble.  The  tongue  is  furred ;  there  is 
great  thirst ;  the  appetite  is  lost ;  and  there  is 
a  tendency  to  constipation,  due  in  part  to  the 
lever,  in  part  to  the  mechanical  pressure 
upon  the  bowel.    The  skin  is  hot  and  dry ; 
sometimes  there  are  profuse  sweatings,  parti- 
cularly during  the  later  stages  of  the  malady. 
The  local  symptoms  are  pain,  usually  aggra- 
vated by  movement,  and  markedly  by  pres- 
sure ;  and  the  presence  of  a  tumour.  The 
tumour  rapidly  increases ;  and  while  it  is  at 
first  hard  throughout,  it  soon  presents  deep- 
seated  fluctuation,  which  becomes  gradually 
more  distinct  and  superficial.    The  skin  in 
the  lumbar  region  is  often  cedematous,  and 
is  usually  pale,  excepting  when  perforation 
is  about  to  take  place.    The  position  of  the 
mass  is  important.    It  is  situated  in  the 
region  of  the  kidney,  and  is  inseparable  from 
it,  while  as  a  rule  separable  from  the  liver 
and  spleen.   The  urine  may  be  quite  natural, 
but  in  many  cases  it  is  altered,  in  consequence 
of  the  presence  of  pre-existing  pyelitis  or 
nephritis;  but  even  in  cases  which  do  not 
originate  in  renal  disease,  there  is  a  tendency 
to  diminution  of  the  urine  at  first,  and  this  is 
apt  to  continue  throughout,  accompanied  by 
a  dark  colour  of  the  secretion. 

The  onset  of  perinephritis  is  generally 
acute,  but  it  may  be  very  insidious,  especi- 
ally when  it  follows  pregnancy.  Probably  it 
sometimes  terminates  by  resolution  without 
going  on  to  suppuration.  When  suppuration 
js  once  fairly  established,  it  extends  and 
makes  its  way,  either  to  the  surface  or  into 
some  internal  cavity.  When  the  pus  is  making 
its  way  outwards,  there  are  the  usual  features 
of  a  burrowing  abscess— the  skin  becomes 
red  and  prominent,  and  at  last  an  opening  is 
formed  by  ulceration.  When  the  pus  makes 
its  way  into  the  colon,  a  copious  discharge  of 
pus  by  the  bowel  occurs ;  and,  owing  to  the 
nature  of  the  opening,  fecal  matter  seldom 
makes  its  way  into  the  abscess-cavity.  If 
bursting  occurs  into  the  ureter,  evacuation  of 
pus  from  the  bladder  takes  place.  If  into 
the  longs,  a  sudden  discharge  may  happen 
with  coughing,  the  layers  of  the  diaphragm- 
•oe  pleura  having  been  first  agglutinated  to- 
gether. With  all  these  modes  of  termination 
there  are,  as  a  rule,  fall  of  temperature  and 
reuei  ot  the  general  and  local  symptoms. 


When  the  abscess  makes  its  way  into  the 
peritoneum,  fatal  peritonitis  is  rapidly  lighted 
up.  When  through  the  diaphragm,  should 
the  two  layers  of  the  pleura  not  be  adherent, 
empyema  is  produced,  with  sometimes  gan- 
grene of  the  lung.  In  some  instances  of 
perinephritic  abscess  there  is  a  fatal  termina- 
tion without  perforation  having  occurred,  by 
means  of  blood-poisoning,  either  in  the  form 
of  pyaemia  with  secondary  abscesses,  or  of 
septicaemia  with  affection  of  the  spleen  and 
other  blood-glands.  In  a  few  cases  suppura- 
tive pylephlebitis  has  been  met  with,  accom- 
panied by  secondary  abscesses  in  the  liver. 

Diagnosis. — The  concurrence  of  fever  with 
pain  and  swelling  in  the  region  of  the  kidney, 
is  almost  distinctive  of  perinephritis.  The 
tumour  is  fluctuating,  and  is  in  the  imme- 
diate neighbourhood  of  the  kidney ;  it  is  usu- 
ally confined  to  one  side ;  its  mass  may  be 
tilted  forward  by  pressure  on  the  renal 
region.^  It  must  be  distinguished  from  new 
formations  of  the  kidney,  spleen,  liver,  or 
mesenteric  glands;  from  hydronephrosis; 
and  from  extravasation  of  blood  into  the 
cellular  tissue,  due  to  rupture  of  an  aneurysm. 
From  the  first  group  it  is  distinguished  by 
the  fever,  and  the  fluctuation  and  exact  posi- 
tion of  the  mass ;  from  hydronephrosis  by 
the  fever,  and  the  characters  of  the  enlarge- 
ment ;  from  the  aneurysmal  extravasation  by 
the  comparatively  slow  growth  of  the  tumour, 
and  the  absence  of  the  characters  of  aneurysm. 
In  most  cases  certainty  is  most  readily  at- 
tained by  means  of  the  aspirator.  Pyone- 
phrosis must  be  excluded  by  a  careful  survey 
of  the  history  of  the  case — particularly  of 
occasional  discharges  of  pus  in  the  urine, 
and  by  the  details  of  the  physical  characters 
of  the  swelling. 

Prognosis.— The  prognosis  is  always  grave, 
and  becomes  increasingly  so  as  the  disease 
advances.  The  duration  is  commonly  short, 
the  case  terminating  in  from  a  fortnight  to  a 
month;  sometimes,  however,  a  case  lasts 
several  months.  A  favourable  prognosis  may 
be  given  when  perforation  outwards  has  taken 
place ;  or  when  the  abscess  has  burst  in- 
ternally, in  such  a  direction  that  the  pus 
escapes  freely,  and  there  is  improvement  in 
the  general  symptoms. 

Treatment. — In  the  earlier  stages  counter- 
irritation  by  blistering  may  be  useful.  The 
internal  use  of  iodide  of  potassium,  and  the 
external  application  of  iodine,  may  prevent 
suppuration.  Supporting  diet  should  be 
given,  but  not  stimulants  unless  essentially 
necessary. 

When  suppuration  has  taken  place,  the 
abscess  must  be  discharged  by  the  aspirator, 
or  by  free  incision.  The  latter  is  preferable, 
because  there  are  often  sloughs  or  masses  of 
tissue  which  cannot  bo  got  rid  of  by  aspira- 
tion. When  operation  by  incision  is  resolved 
upon,  the  incision  should  bo  made  in  the 
lumbar  region  through  the  skin  and  muscular 
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tissues  ;  and  the  finger  should  be  introduced 
into  the  abscess  cavity,  to  tear  down  any 
adhesions  which  may  exist.  "When  the  pus 
has  been  evacuated,  a  drainage-tube  should 
be  introduced,  so  as  to  keep  the  pacsage 
open,  and  give  free  egress  to  the  pus.  The 
best  results  are  to  be  expected  when  free 
incision  is  adopted,  and  Lister's  antiseptic 
method  rigorously  employed  during  the  opera- 
tion and  afterwards.  The  patient's  strength 
must  be  maintained  by  nutritious  food,  tonics, 
and  stimulants  when  required. 

T.  Grainger  Stewart. 

PERINEURITIS  (irtpi,  around;  and 
vevpov,  a  nerve). — Inflammation  of  the  con- 
nective-tissue sheath  of  a  nerve,  usually 
more  or  less  associated  with  neuritis.  See 
Neuritis. 

PERIOD  OP  INCUBATION. — The 

period  that  elapses  between  the  entrance  of 
an  infective  agent  into  the  system  and  the 
first  appearance  of  the  symptoms  of  the 
disease  which  it  produces.    See  Incubation. 

PERIODICITY  IN  DISEASE. — In 

the  older  physic  the  periodical  phenomena 
observed  in  many  diseases  exercised  an  im- 
portant influence  upon  medical  opinion  and 
practice.  In  the  physic  of  the  present  day 
these  phenomena,  although  not  disregarded 
by  current  pathology,  have  scarcely  a  place 
in  therapeutical  teachings.  An  increased 
precision  of  medical  observation,  while  lead- 
ing to  the  removal  of  many  errors  of  the 
older  writers  on  the  subject,  has  begotten 
a  general  doubt  as  to  its  value  in  practical 
medicine,  and  has  brought  about  a  rejection 
of  the  earlier  views  respecting  it  perhaps  too 
indiscriminate. 

1.  Periods  of  Days  and  of  Weeks. 
Critical  Days.— Two  modern  writers  in 
this  country,  Dr.  Thomas  Laycock  and  Dr. 
Edward  Smith,  devoted  attention  to  the 
phenomena  of  periodicity  in  disease.  Lay- 
cock,  from  a  general  review  of  the  periodical 
phenomena  observed  in  menstruation,  in 
utero-gestation,  in  the  development  of  the 
ova  of  fishes,  and  in  the  metamorphoses  of 
insects,  came  to  the  conclusion  that  physio- 
logical changes  occur  in  animals  every  three 
and  a  half,  seven,  fourteen,  twenty-one,  or 
twenty-eight  days,  or  at  some  definite  num- 
ber of  weeks.  In  other  words,  he  came  to 
the  conclusion  that  there  are  certain  'critical 
days'  in  health,  days  in  which  there  are 
marked  changes  in  the  vital  movements, 
whether  that  change  be  for  the  better  or  the 
worse;  and  that  those  days  may  be  stated 
generally  as  the  fourth,  seventh,  fourteenth, 
twentieth  (or  twenty-first),  and  the  twenty- 
eighth.  Further,  from  a  review  of  the  perio- 
dical phenomena  observed  in  disease,  parti- 
cularly in  the  groups  of  eruptive,  intermittent, 
and  continued  fevers,  and  in  gout,  he  en- 
deavoured to  show  that  the  changes  observed 


PERIODICITY  IN  DISEASE 

in  them  followed  a  similar  rule  of  periodicity 
to  that  manifested  in  health.  He  saw  reason, 
moreover,  having  regard  to  the  three-and-a- 
half  day  period  noticed,  or  seven  half-days, 
to  revert  to  the  ancient  division  of  the  whole 
day  (vvx8r])j.epov)  into  two  parts,  here  fol- 
lowing Graves,  who  had  said:  'We  should 
not  count  three  days  and  a  half,  but  seven 
half-days;  we  should  not  say  seven  days, 
but  fourteen  half-days.    If  this  method  were 
adopted,  many  of  the  apparently  critical  ter- 
minations in  continued  fevers  would,  I  have 
no  doubt,  be  found  strictly  conformable  to 
some  regular  law  of  periodicity.'  Laycock 
also  saw  reason  to  revert  to  the  ancient  doc- 
trine of  critical  days  in  fever,  and  he  thus 
elucidates  it :  '  In  the  essay  on  the  judicatory 
or  critical  days,  found  among  the  writings  of 
Hippocrates,  a  critical  day  is  shown  to  b& 
that  day  on  which  certain  symptoms  will 
appear,  enabling  us  to  ascertain — first,  the 
probable  duration  or  termination  of  the  dis- 
ease, and,  secondly,  the  symptoms  likely  to 
appear  on  certain  future  days.    The  acts  of 
mind  which  deduced  these  inferences  were- 
termed  judications  (judicationes — K/n'o-e is)  ; 
and  the  day  on  which  those  acts  were  to  be 
made  was  termed  judicatory  (icpiaipos).  So 
a  day  might  be  judicatory — first,  of  the  dis- 
ease, its  course  and  termination;  secondly, 
of  the  symptoms  to  happen  on  another  day. 
Thus  jaundice  and  hiccup,  appearing  on  the 
fifth  day  of  fever,  indicated  a  fatal  disease  -T 
jaundice,  on  or  after  the  seventh,  indicated 
diaphoresis ;  on  the  seventh,  ninth,  eleventh, 
and  fourteenth  (if  unaccompanied  by  hardness 
in  the  prsecordia),  a  favourable  termination. 
In  pleurisy,  if  the  fever  abates  on  the  seventh 
day,  the  patient  will  recover;  if  it  do  not, 
the  disease  will  be  prolonged  to  the  four- 
teenth, on  which  day  it  is  sometimes  fatal. 
This  is  the  first  and  plainest  exposition  of 
the  doctrine  of  critical  days,  and,  I  believe, 
it  is  correct.'   Laycock  then  proceeds  to  make 
a  comparison  of  the  critical  days  of  febrile 
diseases,  and  the  order  of  sequence  observed 
by  intermittents ;  and,  further,  to  compare 
both  these  forms  of  fever  with  the  periodicity 
observed  in  the  exanthemata,  and  make  the 
facts  bearing  upon  that  part  of  their  patho- 
logy harmonise  with  each  other.    '  The  criti- 
cal days,  according  to  Hippocrates  [doubtless 
here  writing,  without  knowing  he  did  so,  ot 
what  we  now  call  continued  fevers],  are: 
1,  4,  7,  9,  11,  14,  17,  20,  or  21.    The  par- 
oxysms of  a  tertian  will  take  place  on  the 

TP.  tp.  ftp.  h-  h.  Vp-  ^p-  Sfe  **»  ?lva 
The  paroxysms  of  a  quartan  will  take  place 

on  the  ip.  |p.  !p.  Vp.  V*.  "W  W  And  lf  a 
continued  fever  existed  with  tertian  or  quar- 
tan exacerbations,  the  more  violent  symp- 
toms might  be  expected  to  appear  on  the 
days  indicated.  On  comparing  the  order  ot 
days,  discrepancies  between  the  three  are 
sufficiently  obvious  on  a  superficial  consi- 
deration, but  many  of  them  disappear  on 
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more  particular  inquiry.  .  .  .  With  regard  to 
the  exanthematous  fevers,  it  will  be  seen  at 
once  that  the  "  critical  days "  they  exhibit 
occur  in  quartan  order.  .  .  .  Exanthematous 
typhus  exhibits  the  tertian  type,  and,  as 
might  be  inferred,  the  critical  days  in  this 
fever  are  the  fifth,  seventh,  ninth,  eleventh, 
and  twenty-first.  Scarlatina  is  sometimes 
tertian,  sometimes  quartan.' 

Since  the  discrimination  of  the  several 
varieties  of  continued  fevers,  and  after  the 
date  when  Laycock  wrote,  medical  observa- 
tion has  not  tended  generally  to  support  the 
doctrine  of  critical  days,  as  it  relates  to  this 
group  of  febrile  disorders,  or  to  confirm  the 
evidence  upon  which  that  doctrine  appeared 
to  be  founded.    Murchison's  observations 
{Treatise  on  the  Continued  Fevers  of  Great 
Britain,  2nd  ed.,  p.  187)  did  not  support 
the  applicability  to  typhus;  but  in  this  re- 
spect, as  he  notes,  they  were  not  in  accord 
with  the  observations  of  Gairdner,  Russell, 
and  Traube  of  Berlin.    The  last-named, 
indeed,  as  also  Wunderlich,  revived  the  doc- 
trine. Belapsing  fever  may,  perhaps,  be  said 
to  illustrate  the  doctrine,  the  paroxysm  inter- 
mitting on  the  third,  fifth,  or  seventh  day. 
According  to  Murchison,  the  doctrine  fails 
with  respect  to  enteric  fever,  but  he  adds  that 
he  had '  often  noticed '  that  the  disease  termin- 
ated about  the  21st  or  28th  day.    E.  Seguin 
{Medical  Thermometry,  1876)  reproduces  the 
views  of  Hippocrates  on  critical  days,  and 
Wunderlich's  seeming  confirmation  of  them 
derived  from  thermometry,  himself  accepting 
the  '  similitude,'  indeed  the  '  quasi-identity  of 
the  results  '  obtained,  in  this  regard,  by  the 
father  of  Physic  and  the  modern  professor. 
According  to  Wunderlich's  observations,  the 
majority  of  cases  of  typhoid  fever  run  a 
regular  course,  divided  into  periods  corre- 
sponding in  time  with  the  division  into 
weeks  and  half- weeks.    The  ordinary  course 
is  about  twenty-one  days,  and  Seguin  de- 
scribes an  'effervescence  of  seven  days,  a 
fastigium  of  seven  days,  and  a  defervescence 
of  seven  days ; '  but  he  adds,  with  reference 
to  the  irregularities  which  so  often  mark  the 
disease,  '  simple  as  it  looks,  how  difficult  it 
is  to  make  it  out.'   In  typhus— simple  un- 
complicated cases — the  thermometer  marks 
the  fourth  day  as  the  height,  the  sixth  to  the 
seventh  a3  the  turning  point,  and  a  pertur- 
batio  critica  at  the  end  of  the  second  week. 
|  The  doctrine  of  crises,'  says  Wunderlich, 
'  was  for  the  ancients  a  dogma  ...  for  us  it 
must  become  a  law.'  Robert  Lyons  remarks 
(Treatise  on  Fever,  p.  74,  1861) :  '  We  are 
tar  from  denying  that  at  certain  periods 
lebnle  disease  presents  an  unmistakable  ten- 
aency  to  terminate  on  critical  days ;  but  we 
think  that  it  is  consistent  with  observation  to 
state  that  a  critical  issue  of  fever  ...  is  far 
An!i  'r?™11?011  m  onr  day  than  it  once  was.' 
Aha  this,  indeed,  would  appear  to  be  a  legi- 
timate  conclusion   from   the  observations 


made  in  this  country  bearing  on  the  'subject. 
It  would  almost  seem,  in  fact,  on  comparing 
the  critical  days  set  forth  by  the  older  writers 
with  the  order  of  sequence  followed  by  the 
paroxysms  of  intermittent  fever,  as  if  the  in- 
dications of  the  former,  in  the  progress  of  the 
continued  fevers  of  Great  Britain  at  least, 
had  declined  with  the  diminution  of  sources 
of  paludal  malaria. 

_  Laycock,  as  the  general  result  of  his  inves- 
tigation of  the  minor  periods — that  is,  the 
daily,  weekly,  monthly,  and  seasonal  recur- 
rences of  vital  movements — as  contra-distin- 
guished from  the  major  periods,  that  is, 
periods  measured  by  a  year,  or  by  a  series 
of  years  (which  he  also  discussed,  but  which 
will  be  referred  to  in  this  article  in  another 
connexion),  laid  down  the  following  propo- 
sitions :  (1)  There  is  a  general  law  of  perio- 
dicity which  regulates  all  the  vital  move- 
ments of  all  animals.  (2)  The  periods  within 
which  these  movements  take  place  admit  of 
calculations  approximatively  exact.  (3)  The 
fundamental  unit — the  unit  upon  which  these 
calculations  should  be  based — must  for  the 
present  be  considered  as  one  day  of  twelve 
hours.  (4)  The  lesser  periods  are  simple  and 
compound  multiples  of  this  unit,  in  a  nume- 
rical ratio  analogous  to  that  observed  in 
chemical  compounds.  (5)  The  fundamental 
unit  of  the  greater  periods  is  one  week  of 
seven  days,  each  day  being  twelve  hours; 
and  simple  and  compound  multiples  of  this 
unit  determine  the  length  of  these  periods  by 
the  same  ratio  as  multiples  of  the  unit  of 
twelve  hours  determine  the  lesser  periods. 

Inquiring  into  the  causes  of  the  periodical 
changes  in  the  vital  movements  of  animals, 
Laycock  saw  reason  to  believe  that  they  were 
in  part  dependent  upon  cyclical  processes 
inherent  in  the  system  {esoteric),  partly  upon 
periodic  agencies  acting  from  without  {ex- 
oteric), or  that  they  resulted  from  a  combina- 
tion of  the  two  {endexoteric).  Prosecuting 
the  inquiry  further  with  special  reference  to 
the  exoteric  agencies,  Laycock  showed  how 
closely  the  periodical  changes  observed  in 
vital  movements  were  linked  to  the  periodical 
phenomena  observed  in  nature  at  large,  and 
this  not  merely  with  reference  to  such  obvious 
phenomena  as  the  alternation  of  sleeping  and 
waking,  in  connexion  with  the  diurnal  rota- 
tion of  the  earth,  and  the  succession  of  day 
and  night,  but  also  in  respect  to  the  more 
recondite  periodical  changes  in  the  vital  pro- 
cesses.   He  set  forth  data  which  suggested 
that  those  changes,  as  well  as  the  periodical 
changes  observed  in  disease,  had  definite 
relations  to  the  position  of  the  earth  with 
reference  to  the  sun,  and  to  the  position  of 
the  sun  among  the  spheres:  also  to  the 
periodical   fluctuations  occurring  in  atmo- 
spherical temperature,  pressure,  and  mag- 
netism ;  and  in  the  magnetism  of  the  earth, 
whether  diurnal,  seasonal,  or  secular.  And 
of  the  periodicity  observed  in  pathological 
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processes,  he  endeavoured  to  show  that 
(whatever  the  intimate  nature  of  the  patho- 
logical process  might  he)  neither  thp  begin- 
ning, the  continuance,  the  fluctuations,  the 
ending,  nor  the  recurrence  could  be  rightly 
understood  apart  from  its  relations  to  the 
phenomena  of  physiological  periodicity  on 
the  one  hand,  and  the  periodicity  of  physical 
phenomena  on  the  other  hand.    He  held 
that  there  were  not  wanting  indication  in 
pathological  phenomena  of  a  lunar  period, 
and  particularly  of  a  lunar  cycle  (eighteen 
years,  Howard's  seasonal  cycle) ;  the  indica- 
tions of  solar  periods  were  more  obvious; 
and  it  was  to  be  inferred  that  in  time  we 
should  have  evidence  of  greater  pathological 
cycles  corresponding  with  the  greater  astro- 
nomical cycles.  Laycock,  indeed,  saw  clearly 
that,  so  far  as  esoteric  agencies  were  active 
in  bringing  about  the  periodical  phenomena 
observed  in  physiological  and  pathological 
processes  in  man,  the  changes  of  least  period 
were  linked  inextricably  to  the  changes  of 
greatest  period,  and  that  the  study  of  the 
greater  periods  must  be  approached,  if  suc- 
cess were  to  be  hoped  for,  through  the  study 
of  the  lesser. 

Laycock  was  of  opinion  that  as  our  know- 
ledge of  the  periodical  phenomena  observed 
in  vital  changes  becomes  more  exact  and 
extensive,  it  will  be  possible  to  establish  a 
science  of  vital  proleptics,  having  for  its 
object  '  to  foretell  social  and  individual  suf- 
fering ' — in  other  words,  a  science  of  patho- 
logical forecasting. 

Edward  Smith  examined  the  question  of 
periodical  changes  in  living  beings,  in  health 
and  disease,  from  a  standpoint  different  from 
that  taken  by  Laycock.  He  limited  his  ob- 
servations to  the  human  system,  and  prose- 
cuted a  series  of  researches  on  the  daily, 
weekly,  and  seasonal  changes  it  underwent, 
probably  unique  in  their  duration  and  extent. 
He  adopted  as  criteria  of  these  changes  the 
rates  of  pulsation  and  inspiration,  the  quan- 
tities of  carbonic  acid  expired,  of  air  inspired, 
and  of  urea  and  urinary  water  evolved.  The 
data  as  to  these  several  changes  were  deter- 
mined by  a  series  of  observations  made  upon 
himself  and  others,  some  phthisical,  at  hourly 
intervals,  without  intermission,  throughout 
the  twenty-four  hours,  during  several  days 
in  succession,  for  the  daily  period,  and  at 
daily  intervals  for  the  longer  periods  of  time. 
The  fluctuations  observed  in  the  different 
phenomena  of  health  being  taken  as  indica- 
tions of  changes  in  the  activity  of  the  vital 
processes,  it  became  possible  to  determine 
the  progression  and  retrogression  of  that 
activity  within  the  several  periods  to  which 
the  inquiry  was  directed.  These  may  be 
briefly  stated  as  follows  :— 

Daily  period  (cycle).-Vitnl  activity  is  at 
the  lowest  between  the  hours  of  1  ana  6 
o'clock  a.m.  After  3  o'clock  a.m.  the  activity 
increases,  at  first  slowly,  then  more  quickly, 


until  a  maximum  is  reached  between  the 
hours  of  noon  and  2  p.m.  A  progressive 
decline  follows,  rapid  at  first,  slower  as  the 
evening  draws  on  and  falls  into  night,  until 
the  minimum  is  reached  between  1  and  3 
a.m.  The  day,  in  fact,  as  concerns  the 
changes  undergone  in  the  human  system 
may  be  divided  into  two  periods,  one  of 
minimum  change  (approximately  from  8  p.m. 
to  8  a.m.)  ;  and  one  of  maximum  change 
(approximately  from  8  a.m.  to  8  p.m.)  "Within 
this  daily  cycle,  smaller  cycles  are  observable, 
according  to  the  time  and  quality  of  the 
meals. 

Weekly  period  (cycle).— A  weekly  period 
is  not  shown  by  a  clear  line  of  progression 
of  vital  change  throughout  the  week,  but  by 
the  indications  of  a  higher  degree  of  change 
which  follow  upon  the  first-day  rest  than 
are  manifested  at  the  close  of  the  sixth  day 
of  labour.  The  evidence  of  a  seven-days 
period  of  change  in  the  healthy  system,  on 
the  line  of  investigation  pursued  by  Smith, 
and  apart  from  the  social  habit  of  periodical 
rest,  is  obscure  ;  but  the  social  habit  is  prob- 
ably the  expression  of  a  physiological  want 
of  the  system. 

Seasonal    (annual)  period   (cycle).  — A 
seasonal  cycle  is  very  definitely  marked  by 
the  intimate  vital  changes  observed  in  the 
human  system.    Towards  the  close  of  sum- 
mer vital  change  has  reached  its  lowest 
point.    With  the  commencement  of  autumn 
a  progressive  increase  commences,  which 
continues   through  the  autumn  and  the 
winter,  and  reaches  its  highest  degree  in 
spring.    Towards  the  close  of  spring  vital 
change  begins  to  decline  progressively.  This 
decline  proceeds  throughout  June  and  July, 
at  an  increasing  rate  in  the  latter  month, 
and  attains  its  lowest  degree  early  in  Sep- 
tember. The  summer  changes  in  the  system 
exhibit  the  following  minimum  and  maxi- 
mum conditions :  a  minimum  of  carbonic 
acid  and  vapour  exhaled,  of  ah  inspired,  of 
the  rate  and  force  of  inspiration,  of  alimen- 
tation and  assimilation,   of  animal  heat 
generated,  of  muscular  tone  and  endurance 
Sf  fatigue,  and,  in  general,  of  resistance  to 
adverse  influence.    A  maximum  of  the  rate 
of  pulsation,  of  the  action  of  the  skin  and 
the  elimination  of  vapour,  of  the  dispersion 
of  heat,  of  the  supply  of  heat  from  without 
and  of  excess  of  heat,  of  the  elimination  of 
urea  and  urinary  water,  of  the  <hst*ibution 
of  blood  to  the  surface,  of  the  imbibition  of 
fluids,  of  relaxation  of  the  tissues,  and  oi 
poverty  and  carbonisation  of  blood.    In  tlie 
winter  season  the  above  conditions  are,  tor 
the  most  part,  reversed.  The  autumn  season 
is  marked  by  the  conditions  peculiar  to  the 
summer  or  the  winter,  as  the  character  ot 
the  season  resembles  the  one  or  the  other; 
it  is  essentially  a  period  of  change  from  the 
minimum  to  the  maximum.    The  spring 
season  is  characterised  in  its  early  and 
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middle  parts  by  the  highest  degree  of  effi- 
ciency of  every  function  of  the  human  sys- 
tem, but  as  the  season  advances  to  the  close, 
these  conditions  merge  into  those  peculiar  to 
summer. 

The  effect  of  season,  Edward  Smith  ob- 
serves, is  more  than  the  physical  phenomena 
of  temperature  and  atmospheric  pressure  ex- 
plain, and  is  so  universal  that  even  the  same 
amount  of  exertion,  made  at  two  different 
seasons,  produced  different  degrees  of  effect 
upon  the  vital  changes — less  carbonic  acid 
being  evolved  from  it  in  summer  than  in 
winter,  in  proportion  to  the  relative  amounts 
when  at  rest  at  these  two  periods. 

The  periodical  changes  here  set  forth  have 
important  bearings  both  upon  the  liability  to, 
and  the  treatment  of  disease.  Smith  en- 
deavoured to  formulate  these  bearings,  and 
thus  to  furnish  a  rational  statement  of  many 
facts  which  the  experienced  practitioner 
learns  at  the  bedside,  and  which  he  applies 
empirically. 

But  the  interest  of  the  seasonal  period  is 
more  conspicuously  marked  as  it  influences 
the  liability  to  and  recurrence  of  disease  and 
particular  kinds  of  disease.  And  here  it 
should  be  noted  that  Edward  Smith  discusses 
a  question  which,  perhaps,  has  been  too  little 
considered,  namely,  the  viability  of  children 
born  in  the  different  seasons  of  the  year. 
This  question  he  believed  to  have  an  im- 
portant bearing  upon  the  great  loss  of  infant 
life  which  occurs  in  the  summer  season. 
Smith  concludes  that  the  viabihty  of  those 
children  is  greatest  who  are  born  in  the 
winter  and  spring  months. 

Later  and  more  reliable  observations  show 
that  the  periodical  fluctuations  observed  in 
the  progress  of  certain  current  diseases  in  the 
course  of  the  year,  appear  to  be  largely  deter- 
mined by  the  influence  of  seasonal  changes 
on  the  individual.  This  subject  has  been 
examined  by  Dr.  Alexander  Buchan  and  Sir 
Arthur  Mitchell  (Journal  of  the  Scottish 
Meteorological  Society,  Nos.  xliii.-xlvi.),with 
reference  to  the  variations  of  mortality  in 
relation  to  the  weather  for  different  diseases, 
at  different  ages,  in  London,  for  a  period  of 
thirty  years.  The  results  obtained  by  these 
authorities  are  of  exceptional  value,  from  the 
length  of  period  over  which  it  has  been  prac- 
ticable to  extend  their  examination.  More 
recently  Longstaff  has  added  considerably  to 
our  knowledge  of  this  subject.  A  series  of 
researches  made  by  Dr.  Edward  Ballard,  on 
the  prevalence  of  certain  sorts  of  sickness, 
in  a  particular  district  of  London,  with  re- 
ference to  meteorological  conditions,  corre- 
sponds closely  with  the  results  shown  for 
the  mortality  in  similar  kinds  of  sickness 
by  Bnchan  and  Mitchell,  the  minima  and 
maxima  of  the  sicknesses  necessarily  preced- 
ing by  a  longer  or  shorter  period  the  minima 
and  maxima  of  the  mortality  arising  from 
tnem.    The  general  results  obtained  from 


the  London  mortality  may  be  taken  as  repre- 
senting the  influence  of  seasonal  changes  on 
disease;  but  the  Registrar- General  has  shown 
that  in  measles,  to  take  one  instance  only,  a 
second  and  greater  maximum  which  is  so 
conspicuous  in  the  London  curve  assumes 
only  small  dimensions  in  several  English 
towns,  the  spring  maximum  being  the  more 
constant.  In  New  York  the  scarlet-fever 
curve  is  practically  reversed,  the  maximum 
being  in  spring  and  the  minimum  in  autumn. 
The  accompanying  diagrams  (figs.  111-116), 
published  by  the  Registrar- General  in  the 
Annual  Summary  for  1890,  show  the  seasonal 
mortality  of  some  of  the  more  important 
diseases  current  in  London. 

2.  Periods  of  Seasons  or  of  Years.— 
Epidemics. — A  series  of  periodical  phe- 
nomena have  now  to  be  considered  which 
have  been  a  source  of  the  most  eager  specu- 
lation from  the  earliest  times  of  medicine  to 
the  present  day.    So  far  as  medicine  is  con- 
cerned,_these  periods  have  been  marked  by 
epidemic  morbid  phenomena — epidemics  in 
man,  epizootics  in  animals,  epiphytics  in 
plants.    The  recurrence  of  these  phenomena 
at   intervals  shows  that  over  and  above 
the  periodical  morbid  changes  which  have 
hitherto  been  noted,  and  which  are  completed 
within  the  day,  the  week,  or  a  series  of  weeks, 
and  the  seasons  within  a  year,  there  are 
periods  of  change  which  require  for  their 
completion  a  series  of  years  of  longer  or 
shorter  duration,  and  which  for  their  elucida- 
tion (as  Laycock  showed)  require  to  be  con- 
sidered in  connexion  with  the  previously 
mentioned  periods.  These  periodical  morbid 
phenomena  are  of  two  sorts,  the  one  relating 
to  particular  localities,  districts,  or  countries 
{epidemics) ;  the  other  to  groups  of  several 
countries  or  to  the  world  generally  (pan- 
demics).   There  are,  in  fact,  circumscribed 
(local)  and  general  epidemics,  the  small  and 
the  great  epidemics  of  some  writers;  the 
former,  local  evolutions  of  disease  having 
relation  chiefly  to  the  physical  and  moral 
states  of  communities;  the  latter,  secular 
evolutions  (to  use  Charles  Anglada's  phrase  : 
Maladies  Eteintes  et  les  Maladies  Nouvelles, 
186fJ),  which  appear  to  be  governed  by  as  yet 
undetermined  laws.    To  these  secular  evolu- 
tions of  disease  some  epidemiologists  would 
restrict  tho  term  '  epidemic'    See  Epidemic. 

The  law  of  periodicity  of  the  several  dis- 
eases current  in  a  country,  and  which  are 
apt  to  become  epidemic,  being  as  yet  un- 
determined, each  disease  has  to  be  considered 
apart ;  and  in  those  which  are  communicable 
from  the  sick  to  tho  healthy,  the  influence  of 
an  accumulation  of  susceptible  persons  in  the 
intervals  between  epidemic  prevalence,  which 
formerly  was  considered  an  important  factor 
in  epidemicity  of  one  and  another  disease,  is 
coming  to  be  regarded  as  subordinate  to  con- 
ditions appertaining  intrinsically  to  this  and 
the  other  virus. 
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Fig.  111.— Small-pox  (50  years,  1841-90).    The  mean  line  represents  an  average 
weekly  number  of  17  deaths. 
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Fig.  112.— Whooping-Cough  (50  years,  1841-90).    The  mean  line  represents  an 
average  weekly  number  of  47  deaths. 
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Fig.  llS.-Measles  (50  years,  1841-90).    The  mean  line  represents  an  average 
weekly  number  of  34  deaths. 
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Fig.  114.— Scarlet  Fever  (80  years,  1801-90).    The  mean  line  represents  on 
average  weekly  number  of  44  deaths. 
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Fig.  115.— Diphtheria  (30  years,  1861-90).    The  mean  line  represents  an  average 
weekly  number  of  13  deaths. 
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Fig.  116.— Enteric  Fever  (22  years,  1869-90).    The  mean  line  represents  an 
average  weekly  number  of  16  deaths. 


Dr.  Longstaff  (Studies  in  Statistics)  has 
brought  out  some  new  and  important  points 
in  regard  to  the  broader  cycles  which  extend 
over  periods  of  years.  He  found  that  from 
1855  to  1880,  not  only  in  London,  but  also 
in  England  generally,  scarlet-fever  mortality 
rose  and  fell  with  considerable  regularity  at 
intervals  of  five  or  six  years,  the  actual 
maxima  having  occurred  in  1858,  1863-64, 
1869-70,  and  1874.  This  curve  was  also 
followed  (more  or  less  closely)  by  a  group  of 
diseases  which  in  their  seasonal  distribution 
are  most  like  scarlet  fever.  As  regards 
erysipelas,  puerperal  fever,  and  rheumatism 
of  the  heart,  the  parallelism  is  almost  com- 
plete, and  there  are  plain  indications  of 
affinity  in  those  of  laryngitis,  diphtheria, 
croup,  and  quinsy.  During  the  last  decade, 
however,  with  declining  mortality  the 
rhythmic  recurrence  of  scarlet  fever  has 
ceased  to  be  perceptible  in  mortality  returns. 
Meanwhile  small-pox  has  become  epidemic 
about  every  four  or  five  years,  in  London  at 
all  events;  measles  at  intervals,  which  as 
Munro  [Trans.  Epidem.  Soc,  vol.  x.  p.  104) 
and  others  have  Bhown,  average  about  two 
years  in  most  towns,  but  may  be  longer  or 
shorter;  and  whooping-cough  at  still  less 
regular  intervals  of  two  or  three  years. 
These  three  diseases,  as  already  stated,  have 
no  similarity  to  the  scarlet-fever  group  in 
th®.ir  seasonal  curve.  Another  group,  of 
which  diarrhcea  is  the  most  prominent 
representative  in  this  country,  reach  their 


annual  maximum  shortly  after  the  highest 
temperature  of  the  year  is  attained;  then- 
true  relation,  according  to  recent  observa- 
tions, being  with  the  temperature  of  the  soil 
at  a  greater  or  less  depth  from  the  surface. 
Diarrhoea  often  shows  a  curious  tendency  to 
biennial  sequence  of  alternately  high  and 
low  mortality;  but  on  investigation,  this, 
when  it  occurs,  is  usually  sufficiently  ex- 
plained by  alternation  of  hot  and  cold  sum- 
mers.  Dr.  B.  A.  Whitelegge  has  shown  that, 
whatever  then-  causes  may  prove  to  be,  these 
cycles,  like  the  seasonal  changes  character- 
istic of  each  disease,  are  too  definite  to  be 
regarded  as  due  to  accident.    Nor  are  they 
likely  to  be  purely  mechanical  in  origin,  for 
they  vary  not  only  with  each  disease,  and  to 
some  extent  with  locality,  but  also  from 
decade  to  decade.  There  is  reason  to  believe 
that  they  are  connected  primarily  with 
variations  in  the  quality  of  the  contagium 
itself.    As  a  general  proposition,  it  may  be 
stated  that  the  yoars  of  greatest  mortality 
are  thoso  in  which  both  the  prevalence,  and 
virulence  are  greatest.   As  regards  scarlet 
fever,  the  case-mortality  (that  is,  the  percen- 
tage of  fatal  cases),  if  traced  year  after  year, 
seems  to  yield  a  curve   which  is  almost 
parallel  with  that  of  the  scarlet-fever  death 
rate.    Statistics  are  wanting  in  respect  of 
tho  case-mortality  in  measles,  but  occasion- 
ally, as  at  Sunderland  in  1885  and  Hanloy 
in  1889,  an  exceptional  virulence  and  severity 
of  typo  are  observed ;  and  in  these  and  other 
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instances  it  has  been  found  that  for  some  ten 
years  previously  the  usual  biennial  waves 
have  gradually  increased  in  destructiveness, 
as  shown  by  the  records  of  mortality.  Upon 
similar  evidence  it  may  be  suspected  that 
small-pox  declined  in  average  virulence,  as 
it  certainly  did  in  average  mortality,  from 
about  1838  to  about  1855,  increasing  again 
to  a  maximum  in  1871,  and  thenceforward 
declining  again  until  1888  or  1889.  Here, 
however,  the  question  is  further  complicated 
by  the  dominant  influence  of  vaccination,  in 
addition  to  the  social  and  climatic  conditions 
which  are  obviously  concerned  in  promoting 
or  retarding  epidemic  extension. 

Again,  with  regard  to  cholera  and  '  fevers,' 
it  must  here  be  noted  that  Dr.  Eobert  Lawson 
holds,  from  a  widely  extended  range  of  obser- 
vation, that  a  series  of  fluctuations  may  be 
distinguished  in  the  prevalence  of  cholera 
and  '  fevers  '  following  in  regular  sequence 
at  intervals  of  two  years.  These  fluctuations 
are  common  to  both  hemispheres;  and  as 
they  appear  to  move  from  east  to  west,  he 
has  designated  them  '  pandemic  waves.' 
These  waves  have  a  definite  relation,  he  be- 
lieves, to  the  magnetic  isoclinal  lines,  and  he 
has  laid  down  rules  for  determining  then- 
position  at  any  time  (Trams.  Epidem.  Soc. 
of  Lond.  vol.  iii.  p.  216). 

The  facts  relating  to  the  secular  evolutions 
of  diseases  are  amongst  the  most  interesting, 
if  the  most  lugubrious,  in  the  history  of  the 
human  race.  Although  their  too  frequent 
obscurity  and  their  extreme  complexity  have 
hitherto  interposed  an  insuperable  barrier  to 
the  construction  of  a  general  doctrine  regard- 
ing their  occurrence,  it  is  not  the  less  neces- 
sary that  they  should  receive  attention.  Here 
it  is  possible  only  to  note  some  of  the  more 
salient  indications  of  secular  periods  of  mor- 
bid evolution.  The  following  illustrations 
(chiefly  according  to  Anglada)  may  be  men- 
tioned : — 

(a)  The  great  pestilence  of  the  fifth  cen- 
tury before  Christ,  of  which  the  so-called 
'  plague  of  Athens,'  as  described  by  Thucy- 
dides,  was  an  incident. 

(b)  The  pestilences  of  the  second  and  third 
centuries  of  the  Christian  era,  which  are  be- 
lieved to  have  been  of  the  same  nature  as  the 
pestilence  of  the  fifth  century  B.C.  After  the 
third  century  this  form  of  pestilence  dis- 
appeared from  history.  .  . 

(c)  The  explosion  of  bubonic  (mgmnal) 
plaque  in  the  sixth  century  after  Christ, 
when,  for  the  first  time  in  history,  this  for- 
midable disease  assumed  the  epidemic 
character  which  it  maintained  to  the  early 
part  of  the  present  century.  Breaking  out 
in  the  reign  of  Justinian  (a.d.  542),  the  disease 
quickly  occupied  the  whole  of  the  then  known 
earth,  and  began  a  tragic  course  which  has 
continued  even  to  our  own  time.  For  twelve 
hundred  years  it  had  held  a  pre-eminence 
among  pestilential  maladies,  sometimes  more, 


sometimes  less  prevalent,  but  at  all  times 
deadly.     In  the   sixteenth  century,  when 
quarantine  was  established  (see  Quarantine), 
69  outbreaks  of  the  disease  were  recorded  in 
Europe,  of  which  five  happened  in  England ; 
in  the  seventeenth  century,  56,  six  in  Eng- 
land ;  in  the  eighteenth  century  28,  none  in 
England  ;  and  in  the  first  half  of  the  nine- 
teenth century,  15.    In  the  seventeenth  cen- 
tury, the  area  of  prevalence  of  the  disease 
began  to  decrease.    This  decrease  went  on 
progressively    throughout    the  eighteenth 
and  the  commencement  of  the  nineteenth 
centuries,  the  latest  outbreaks  of  the  malady, 
however,  being  not  less  fatal  than  the 
earliest ;  and  in  1844  it  apparently  became 
extinct.     But  about  ten  years  afterwards 
the   disease   again    showed  itself  in  the 
Levant,  and  from  that  time  to  the  present 
scattered  circumscribed  outbreaks  have  oc- 
curred in  "Western  Arabia  (1853,  1874,  and 
1879),  North  Africa   (1855-59  and  1874), 
Mesopotamia   (1867   and  1873-77),  Persia 
(1863,  1870-71,  and  1876-77),  and,  after  an 
absence  of  thirty-six  years  from  Europe,  in 
the  province  of  Astrakhan,  Bussia  (1878-79). 

The  sixth  century  most  probably  also  gave 
birth  to  or  determined  a  new  phase  of  activity 
in  small-pox,  measles,  and  even  scarlatina,  as 
great  epidemics. 

(d)  The  gangrenous  pestilence  of  the 
middle  ages  (tenth,  eleventh  and  twelfth  cen- 
turies), a  disease  long  extinct. 

(e)  The  black  death  of  the  fourteenth  cen- 
tury, a  disease  held  by  the  most  competent 
writers  to  differ  essentially  in  nature  from 
bubonic  plague,  and  long  extinct — unless, 
indeed,  according  to  some  writers,  the  Pah 
plague  of  India  is  to  be  regarded  as  the  dregs 
of  the  black  death  of  the  fourteenth  century. 
See  Plague. 

(/)  The  sweating  sickness  of  the  fifteenth 
and  sixteenth  centuries,  which,  born  towards 
the  close  of  the  former  century,  after  five 
visitations  (1485-86,  1507,  1518,  1529,  and 
1551)  disappeared,  about  the  middle  of  the 
latter  century.  _ 

Also,  the  great  epidemic  of  syphilis  ot  the 
fifteenth  century. 

(g)  The  choleraic  pestilence  of  the  present 
(nineteenth)  century. 

(h)  The  exceptional  development  ot  tatai 
diarrhcea,  especially  of  infantile  diarrlwea, 
in  this  century.  , 

(i)  The  occasional  extension  of  the  yellow 
fever  of  the  tropics  into  Europe,  notably  at 
the  beginning  of  the  present  century. 

(j)  The  great  development  of  diphtheria, 
a  disease  that  had  been  well-nigh  forgotten, 
within  the  past  thirty  years. 

(k)  The  appearance  within  recent  years  ot 
cerebrospinal  fever. 

In  these  phenomena  we  have  evidence  oi 
secular  pathological  changes,  to  which  a  clue 
has  been  sought  in  studying  their  relation 
with    secular   meteorological  and  telluric 
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changes.     In  the  epidemics  of  short  recur- 
ring periods  —  the  lesser  epidemics,  so  to 
speak — it  is  possible  to  construct  a  theory  of 
recurrence,  founded  on  the  relationship  of 
man  to  his  physical  and  social  surroundings, 
and  the  periodical  changes  which  he  and  they 
undergo,  in  common  with  and  in  subordination 
to  the  periodical  changes  observed  in  Nature 
at  large.    In  the  epidemics  of  long  recurring 
periods — the  greater  epidemics — the  same 
conditions  obtain ;  but  it  would  appear  as  if 
there  were  in  addition  some  slowly  developed 
cumulative  influences  at  work,  which  mani- 
fest themselves  only  after  long  intervals  of 
time.     So  far  as  these  influences  may  be 
linked  with  meteorological  changes  we  look 
principally  to  India,  where  these  changes  are 
more  uniform  in  their  occurrence,  for  the 
earliest  clear  light  on  the  subject.  There,  for 
example,  cholera  is  constantly  present — now 
as  a  disease  endemic  to  a  particular  region, 
now  as  a  widespread  epidemic  within  the 
limits  of  the  peninsula,  but  ever  and  anon 
breaking  its  bounds  and  spreading  pandemi- 
cally  throughout  the  world.    Dr.  James  L. 
Bryden  has  shown  that  the  different  de- 
velopments of  cholera  within  the  boundaries 
of  India  have  definite  relations  to  particular 
meteorological  phenomena ;  and  it  seems  not 
unreasonable  to  suppose  that,  following  the 
line  of  research  inaugurated  by  him,  in  pro- 
gress of  time  it  will  become  possible  to  dis- 
criminate between  the  meteorological  changes 
which  influence  or  concur  with  epidemic  pre- 
valence of  the  disease  within  India,  and  those 
which  influence  or  concur  with  wider  exten- 
sions of  the  malady— such  as  affected  Europe 
in  1829-37,  1847-50,  1852-56,  1865-67,  and 
1869-73.     Blandford's  meteorological  re- 
searches may  be  thought  of  as  promising 
help  in  this  direction,  inasmuch  as  they  are 
tending  to  show  a  relation  between  the 
greater  cycles  of  meteorological  change  in 
India  and  cycles  of  meteorological  change  in 
the  sun's  atmosphere,  particularly  as  observed 
in  the  sun-spot  period. 

It  might  here  be  added  that  the  well-known 
observations  on  the  appearance  and  disap- 
pearance of  the  spirillum  in  relapsing  fever, 
seem  to  suggest  a  direct  connexion  between 
the  periodical  character  of  this  disease  and 
the  fife-cycle  of  the  organism. 
J .  Netten  Radcliffe.  Shirley  Murphy. 

PERIOSTEUM,  Diseases   of— See 

Bone,  Diseases  of. 

PERIPHERAL  (mp(,  around;  and 
9fp«,  I  carry).— Of  or  belonging  to  the 
periphery  or  circumference,  as  opposed  to 
the  centre.  The  term  is  now  applied  chiofly 
to  morbid  conditions  connected  with  nerves 
or  their  terminations,  as  distinguished  from 
those  situated  in  the  nerve-centres,  for  ex- 
ample,  peripheral  paralysis,  peripheral 
pains.    Peripheral  may  also  be  associated 


with  the  vessels,  as  distinguished  from  the 
heart,  for  example,  peripheral  resistance ; 
and  with  the  outer  zone  of  the  lobules  of 
glandular  organs,  as,  for  instance,  of  the  liver. 

PERIPHERAL    NEURITIS.  —  See 

Neuritis,  Multiple. 

PERIPNEUMONIA  NOTHA  (rrepl, 
around;  irvevp.a>v,  the  lungs;  andi/o'0oy,  false). 
An  obsolete  term,  which  was  formerly 
vaguely  applied  to  a  variety  of  forms  of 
acute  inflammation  of  the  bronchi  and 
lungs. 

PERIPROCTITIS  (wept,  around;  and 
TrpcoKTos,  the  anus). — Definition. — Inflamma- 
tion of  the  tissues  surrounding  the  rectum. 

The  lumen  of  the  rectum  is  normally, 
except  in  the  act  of  defecation,  obliterated 
by  the  mucous  membrane  being  thrown  into 
folds  from  contraction  of  the  muscular  coat 
of  the  bowel;  so  that  a  transverse  section  of 
it  in  this  state  would  present  the  appearance 
of  a  solid  oval,  with  the  long  diameter  trans- 
verse. During  defecation  the  bowel  is  dis- 
tended by  the  passage  of  feces,  and  in 
persons  subject  to  constipation  or  flatulence 
this  distension  is  often  found  considerably 
increased  by  accumulations  of  feces  or  of 
flatus.  The  rectum  is,  in  order  to  admit  of 
this  mobility,  surrounded  by  a  considerable 
quantity  of  loose  cellular  tissue,  which  below 
passes  by  direct  continuity  into  the  masses 
of  adipose  tissue  which  fill  the  ischio-rectal 
spaces. 

In  consequence  of  the  dependent  position, 
the  comparatively  great  exposure  to  injury, 
the  vascularity  and  the  liability  to  congestion 
from  the  junction  of  the  portal  and  systemic 
venous  systems,  this  cellular  tissue  is  very 
liable  to  inflammation,  which  usually  goes 
on  to  suppuration. 

Periproctitis  may  be  either  acute  or  chronic. 
^Etiology.— Acute  inflammation  around 
the  rectum  may  be  of  traumatic  origin.  Un- 
skilful catheterisation  in  the  male  subject,  by 
which  the  point  of  the  catheter  is  forced 
through  the  urethra  into  the  space  between 
the  bladder  and  rectum ;  penetrating  wounds 
of  the  bowel,  caused  by  instruments,  such  as 
injection-tubes,  stricture-dilators,  &c,  or  by 
foreign  bodies  introduced  by  patients  them- 
selves, or  by  sharp  substances,  such  as  fish- 
bones, which  have  been  accidentally  swal- 
lowed ;  gunshot  wounds  of  the  part ;  pene- 
trating wounds,  caused  by  falls  on  sharp 
substances  ;  or  even  contusions,  the  result  of 
falls  or  kicks,  may  set  up  such  inflammation. 
Or  it  may  bo  the  result  of  extension  of  in- 
flammation from  surrounding  parts.  Thus 
prostatitis,  cystitis,  pericystitis,  ulceration  in 
the  membranous  portion   of  the  urethra, 
sloughing  ulceration  of  the  vagina,  and  the 
various  kinds  of  ulcers  in  the  rectum,  may 
be  the  exciting  cause.    If  perforating  ulcers 
be  the  cause,  so  as  to  lead  to  extravasation 
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of  urine  or  feces,  the  inflammatory  process 
is  very  severe.  In  some  rare  cases  no  excit- 
ing cause  can  be  traced,  and  such  cases  are 
known  by  the  misleading  name  of  '  spontane- 
ous periproctitis.' 

Chronic  periproctitis  always  results  from 
the  extension  of  inflammatory  processes  from 
neighbouring  parts.  Disease  of  the  sacrum, 
coccyx,  or  lower  lumbar  vertebrae,  or  chronic 
disease  of  the  pelvic  viscera,  often  leads  to  it. 
It  is  characterised  by  considerable  infiltra- 
tion and  thickening  of  the  cellular  tissue,  as 
well  as  by  suppuration.  Pysemia  resulting 
from  ligature  of  hsmorrhoids  may  be  at- 
tended by  abscesses  in  this  tissue;  which 
also,  though  very  rarely,  have  been  found  m 
pysemia  from  other  causes. 

Symptoms. — In  acute  cases  the  patient 
complains  of  a  feeling  of  weight  in  the  part, 
and  of  pain,  which  is  much  greater  during 
defecation.  As  the  thickness  of  the  integu- 
ment in  this  region,  and  the  fascia  of  the 
part,  retard  the  pointing  towards  the  surface, 
extensive  mischief  may  exist  with  little  ex- 
ternal sign.  Hence  the  importance  in  all 
suspected  cases  of  careful  digital  exploration 
of  the  rectum,  by  which  local  tenderness,  in- 
creased temperature,  and  either  hardness  or 
fluctuation,  according  to  the  stage  of  in- 
flammation, may  be  detected.  In  chronic 
cases  the  symptoms  are  usually  masked  by 
those  of  the  exciting  cause. 

Treatment. — In  all  such  cases  accumula- 
tion of  feces  in  the  rectum  must  be  pre- 
vented by  the  use  of  simple  enemata;  whilst 
in  acute  cases  early  surgical  interference  is 
imperatively  required.  In  other  cases,  the 
exciting  cause  must  be  discovered  and  treated 
according  to  circumstances. 

Jeremiah  McCarthy. 

PERITONEUM,  Diseases  of.— The 

peritoneum  is  by  far  the  most  extensive  ser- 
ous membrane  in  the  body,  while  it  has  nu- 
merous folds  and  attachments,  and  is  in  re- 
lation with  several  organs  and  other  struc- 
tures, so  that  the  consideration  of  its  diseases, 
though  similar  in  their  nature,  is  a  much  less 
simple  matter  than  in  the  case  of  the  other 
membranes  of  this  class.  It  must  also  be 
remembered  that  in  the  female  the  peritoneal 
cavity  is  in  direct  communication  with  the 
uterus,  through  the  Fallopian  tubes.  The 
morbid  conditions  of  the  peritoneum  may  be 
discussed  according  to  the  following  arrange- 

mm  Peritoneum,  Acute  Inflammation  of; 
(2)  Peritoneum,  Chronic  Inflammation  of; 
3    Peritoneum,  Gas   in;   (4)  Peritoneum, 

Dropsy  of;   (5)  ?^™°™< 
into;  (6)  Peritoneum,  Injuries i  to 
neum,  Morbid  Formations  and  New-Growths 
in;  (8)  Peritoneum,  Malformations  ol. 

1.  Peritoneum,  Acute  Inflammation 

of.-SYNON. :  Acute  Peritonitis ;  Fr.  Pinto- 


nite   Aigue;    Gr.  Acute  Bauchfellentzim- 
dung. 

Etiology  and  Pathology. — Acute  perito- 
nitis may  arise  under  several  conditions, 
which  can  be  conveniently  included  under 
certain  heads. 

(a)  Traumatic. — It  was  formerly  believed 
that  any  kind  of  injury  to  the  peritoneum 
was  highly  dangerous,  and  would  lead  almost 
inevitably  to  inflammation.    Not  only,  how- 
ever, may  it  be  punctured  with  an  aspirator 
or  trocar  without  any  harm  resulting,  but 
it  may  even  be  freely  opened  and  manipu- 
lated, under  proper  aseptic  or  antiseptic  con- 
ditions, without  any  injurious  effects,  as  is 
constantly  exemplified  in  various  operative 
procedures  at  the  present  day.    At  the  same 
time,  a  very  slight  operation  affecting  the 
peritoneum  may  lead  to  serious  or  _  even 
fatal  peritonitis,  if  septic  matters  are  intro- 
duced into  its  cavity.    Penetrating  wounds 
of  the  abdomen  are  very  likely  to  be  followed 
by  peritonitis,  but  not  necessarily.  The 
rupture  by  violence  of  an  abdominal  organ, 
should  the  patient  survive  long  enough,  will 
also  lead  to  this  result,  from  the  escape 
either  of  blood  or  of  the  contents  of  a  hollow 
viscus.     Peritonitis  has  been  attributed  to 
a  mere  contusion  over  the  abdomen.  When 
it  arises  from  a  wound,  it  is  not  the  simple 
injury  to  the  peritoneum  that  causes  the 
lesion,  but  its  exposure  to  impure  air,  the 
direct    introduction  of    septic  matters,  or 
hemorrhage  into  the  peritoneal  sac. 

(6)  Perforations  and  Buptures. — In  addi- 
tion to  lesions  due  to  injury,  there  are  several 
other  kinds  of  perforation  and  rupture  which 
are  liable  to  give  rise  to  peritonitis.  These 
have  been  discussed  at  length  in  a  special 
article  {see  Perforations  and  Ruptures), 
and  it  will  suffice  to  mention  here,  that  acute 
peritonitis  may  follow  either  of  the  following 
forms  of  perforation  or  rupture  :  (l.)  of  hol- 
low viscera,  with  escape  of.  their  contents, 
especially  the  stomach,  intestines,  appendix 
vermiformis,  gall-bladder,  or  urinary  blad- 
der ;  (ii.)  of  solid  organs  which  have  become 
so  softened  as  to  give  way ;  (in.)  of  cystic  or 
other  localised  accumulations  of  serous  or 
other  fluids  ;  (iv.)  of  collections  of  pus  m  con- 
nexion with  any  structure  within  the  abdo- 
men, even  with  the  peritoneum  itself,  or  in 
the  abdominal  wall;  (v.)  of  an  aneurysm; 
(vi.)  of  a  dilated  receptaculum  chyh;  (vn.)  oi 
fluid  accumulations  within  the  chest,  which 
have  opened  through  the  diaphragm  into  tne 
abdomen,  such  as  empyema,  pulmonary 
abscess,  or  a  hydatid  cyst.    The  degree  and 
characters  of  the  peritonitis  depend  mainly 
on  the  materials  which  thus  gam  access  into 
the  peritoneal  sac,  whether  gaseous,  liquid, 
or  solid,  and  which  irritate  it  more  or  less 
according  to  their  nature.    Urine  is  one  of 
the  most  virulent  of  such  materials;  and 
unhealthy  pus  or  gangrenous  fragments  are 
also  highly  injurious. 
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(c)  Direct  irritation  of  the  peritoneum. — 
This  is  a  common  source  of  peritonitis,  and 
the  irritation  may  be  general,  affecting  more 
or  less  the  whole  peritoneum  ;  or  local.  Thus 
it  is  probable  that  general  irritation  may  re- 
sult from  distension  of  the  peritoneal  sac  in 
extreme  cases  of  ascites ;  and  certainly  from 
extensive  morbid  deposits,  such  as  cancer  or 
tubercle.   Local  irritation  may  be  excited  by 
many  different  conditions,  including  mere 
mechanical  pressure  or  friction,  as  from  a 
malignant  or  other  tumour,  an  enlarged  can- 
cerous organ,  or  an   accumulation  in  the 
bowels ;  as  well  as  localised  inflammation, 
suppuration,  ulceration,  or  gangrene.   A  very 
severe  form  of  peritonitis  is  liable  to  be  set 
up  by  a  strangulated  hernia  or  certain  forms 
of  acute  intestinal  obstruction.   Even  chronic 
obstruction,  or  impaction  of  faeces,  may  cause 
peritonitis,  but  then  this  is  preceded  by  ul- 
ceration and  perforation  of  the  bowel  above 
the  difficulty.    This  complication  may  also 
result  from  the  spreading  of  putrid  inflam- 
mation in  typhoid  fever,  without  any  per- 
foration ;  and  it  has  occurred  in  this  disease 
in  connexion  with  an  ulcerated  gall-bladder, 
or  a  suppurating  embolus  in  the  spleen.  It 
is  occasionally  associated  with  dysentery. 
Other  causes  to  be  mentioned  in  this  con- 
nexion are  a  sloughing  embolus  in  the  spleen, 
due  to  ulcerative  endocarditis,  suppurative 
inflammation  of    the    kidney,  tubercular 
glands,  typhlitis  and  perityphlitis,  associated 
with  lesions  of  the  appendix  vermiformis. 
In  some   instances  a  minute  and  careful 
search  has  to  be  made  for  the  source  of 
irritation  before  it  can  be  discovered;  for 
instance,  it  may  be  merely  a  suppurating 
absorbent  gland,  deeply  situated.  Peritonitis 
thus  originating  may  be  limited,  or  may 
spread  universally,  this  depending  very  much 
on  the  nature  of  the  irritant. 

(d)  Extension. — Besides  the  extension  of 
peritoneal  inflammation  from  a  local  irrita- 
tion, it  now  and  then  happens  that  pleurisy 
or  pericarditis,  especially  if  of  a  septic  nature, 
spreads  through  the  diaphragm  to  the  perito- 
neum, probably  by  means  of  the  system  of 
lymph-canals  existing  between  the  serous 
membranes  and  the  diaphragm.  Inflamma- 
tion may  also  pass  along  the  Fallopian  tubes 
directly  from  the  uterus  to  the  peritoneum. 
In  this  connexion  it  may  further  be  men- 
tioned that  infectious  emboli  in  branches  of 
the  abdominal  aorta  have  given  rise  to  peri- 
tonitis ;  and  this  disease  has  also  been  attri- 
buted to  phlebitis  and  periphlebitis,  extend- 
from  the  umbilical  and  spermatic 
veins. 

(c)  Secondary — This  term  refers  to  cases 
ot  peritonitis  originating  as  a  complication  or 
local  manifestation  of  some  general  condition, 
under  such  circumstances  the  disease  usually 
results  from  a  morbid  state  of  the  blood— 
especially  when  it  contains  products  of  ex- 
cessive or  abnormal  tissue-change— as  in  low 


fevers,  certain  irritants,  or  infective  agents. 
Other  causes  may,  however,  assist  in  its 
development.  The  most  important  diseases 
in  _  which  secondary  peritonitis  occurs  are 
Bright's  disease,  usually  tubal  nephritis,  oc- 
casionally the  granular  kidney ;  septicaemia 
and  pyaemia,  though  here  there  is  generally 
some  local  cause  to  account  for  it ;  erysipelas, 
small-pox,  glanders,  anthrax,  and  other  dis- 
eases of  this  class ;  and  possibly  acute  rheu- 
matism and  gout.  Erysipelas  has  caused 
peritonitis  by  extending  through  the  abdo- 
minal wall.  It  has  also  been  said  to  follow 
scurvy;  but  in  a  large  number  of  cases  of 
scurvy  which  came  under  the  observation  of 
the  writer  peritonitis  never  occurred.  Under 
this  head  may  be  mentioned  cases  of  perito- 
nitis due  to  the  effects  of  sewer-gas,  of  which 
there  are  some  well-authenticated  cases. 

(/)  Idiopathic. — Occasionally  cases  of  peri- 
tonitis occur  which  cannot  be  referred  to  any 
of  the  recognised  causes.  These  have  been 
called  idiopathic,  and  have  been  attributed 
to  exposure  to  cold,  excessive  eating  or  drink- 
ing, and  various  other  causes  in  individual 
instances.  Their  reality,  however,  is  exceed- 
ingly doubtful. 

(g)  Contagion. — Peritonitis  may  be  origi- 
nated by  contagion,  especially  when  of  the 
puerperal  variety,  and  it  may  thus  become 
epidemic. 

It  may  be  noted  here  that  different  micro- 
organisms have  been  found  in  the  morbid 
products  of  peritonitis ;  and  some  believe  that 
there  are  essential  differences  between  the 
various  forms  of  this  disease.  The  chief  or- 
ganisms which  have  been  met  with  are 
streptococcus  pyogenes,  staphylococcus  pyo- 
genes aureus  or  albus,  bacterium  coli  com- 
mune, diplococcus  pneumonias,  and  the 
amoeba  coli  associated  with  dysentery. 

Peritonitis  in  Females. — A  few  special 
remarks  are  called  for  on  this  point.  Peri- 
tonitis is  much  more  common  in  females 
than  males,  on  account  of  the  relation  of  the 
peritoneum  to  the  uterus,  and  the  various 
conditions  connected  with  the  genital  organs 
and  functions  which  are  liable  to  affect  this 
structure.  The  following  are  the  principal 
causes  corning  under  this  head  to  which 
peritonitis  has  been  referred :  (1)  the  uterine 
congestion  attending  menstruation,  aided  by 
the  effects  of  cold,  especially  if  this  should 
give  rise  to  inflammation  of  the  womb ;  (2) 
the  puerperal  state  and  its  accidents,  puer- 
peral peritonitis  being  a  most  important  form 
of  the  disease,  which  is  discussed  separately  ; 
(8)  premature  delivery,  and  especially  the 
use  of  instruments  in  procuring  abortion ; 
(4)  extra-uterine  fetation ;  (5)  local  diseases, 
such  as  inflammation  of  the  womb  or  its 
lining  membrane,  or  in  the  vicinity  of  the 
organ ;  ovaritis  or  sloughing  of  an  ovary ; 
uterine  or  ovarian  tumours;  peri-uterine 
hiematocele ;  and  inflammation,  suppura- 
tion, or  ulceration  of  the  Fallopian  tubes* 
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(6)  gonorrheal  inflammation  spreading  up- 
wards ;  and  (7)  injections  into  the  cavity  of 
the  uterus.  See  Pelvic  Peritonitis;  and 
Puerperal  Diseases. 

Predisposing  Causes. — In  addition  to  sex, 
age  has  to  be  regarded  as  a  predisposing 
cause  of  peritonitis.  It  is  very  rare  in  chil- 
dren, except  in  new-born  infants,  in  whom  it 
occurs  comparatively  frequently,  either  from 
inflammation  or  gangrene  of  the  umbilicus, 
or  from  umbilical  hernia  ;  or  as  the  result  of 
infection  from  the  mother.  The  affection  is 
said  to  be  not  uncommon  in  the  foetus, 
causing  its  death.  In  children  peritonitis  is 
usually  associated  with  the  acute  exanthemata 
or  with  pyasmia,  even  sometimes  following 
vaccination  ;  but  it  may  also  be  due  to  tuber- 
cular disease  or  to  intussusception,  and  in 
very  rare  instances  has  been  traced  to  an  un- 
descended testis,  or  to  injury  in  aohninister- 
ing  an  enema.  Peritonitis  is  predisposed  to 
by  previous  attacks;  and,  it  is  said,  by 
accumulation  of  faeces,  and  habitual  exces- 
sive use  of  strong  purgatives.  Chronic 
Bright's  disease  may  be  regarded  as  a 
powerful  predisposing  as  well  as  an  exciting 
cause  of  the  complaint,  a  very  slight  irrita- 
tion readily  setting  it  up  when  this  affection 
.  is  present. 

Anatomical  Characters.  —  The  patho- 
logical changes  in  peritonitis  present  much 
variety  under  different  circumstances,  as  re- 
gards their  nature,  progress,  and  extent ;  and 
although  they  resemble  in  a  general  way 
those  observed  in  other  serous  inflamma- 
tions, they  exhibit  in  most  cases  distinguish- 
ing peculiarities  of  a  striking  kind. 

In  the  early  stage  increased  vascularisation 
is  always  noticed,  but  this  may  subside  at  a 
later  period,  or  be  obscured  by  the  inflamma- 
tory products.  There  is  capillary  injection 
more  or  less  diffused,  the  vessels  being  en- 
larged and  elongated.  This  is  often  very 
marked,  giving  rise  to  intense  redness,  fre- 
quently not  uniformly  distributed,  but  being 
especially  observed  where  coils  of  intestine 
touch  each  other,  and  at  the  starting-point 
of  the  inflammation  in  certain  cases.  The 
injection  is  also  said  to  be  in  many  cases 
especially  marked  along  two  longitudinal 
lines,  which  run  over  the  bowel,  at  a,  little 
distance  from  one  another,  parallel  with  the 
attachment  of  the  mesentery.  Small  ex- 
travasations of  blood  are  not  uncommon, 
and  they  may  be  numerous. 

The  products  of  the  inflammatory  process 
are  very  variable,  as  regards  both  then- 
nature  and  amount.  In  certain  cases  they 
consist  almost  entirely  of  a  fibrinous  exuda- 
tion or  of  organisable  lymph,  with  a  very  little 
serum,  often  more  or  less  tinged  with  the 
colouring  matter  of  the  blood,  and  contain- 
ing flakes  of  lymph—  adhesive  pentomhs. 
The  lymph  is  of  a  yellowish-grey  colour,  and 
at  first  very  soft  and  easily  separable,  but 
afterwards  it  tends  to  become  firmer  and 


more  adherent.  It  is  deposited  as  a  film, 
which  is  added  to  until  by  degrees  it  may 
attain  considerable  thickness.  Usually  the 
exudation  forms  a  continuous  layer,  though 
of  unequal  thickness,  but  occasionally  it 
occurs  in  separate  patches.  It  mats  together 
loosely,  or  more  or  less  firmly,  the  coils  of 
intestines ;  and  covers  the  solid  viscera, 
where  it  tends  to  attain  a  greater  thickness. 
The  subsequent  progress  of  this  form  of  peri- 
tonitis in  cases  of  recovery  is  towards 
organisation  of  the  lymph,  and  the  formation 
of  thickenings,  bands  of  adhesion,  and  agglu- 
tinations, which  may  lead  to  grave  con- 
sequences. 

In  a  small  proportion  of  cases  of  acute 
peritonitis  a  fluid  effusion  constitutes  the 
principal  morbid  product,  varying  in  quan- 
tity, and  it  may  become  so  abundant  as  to 
distend  the  peritoneum  to  an  extreme  de- 
gree. There  is  a  slight  deposit  of  fibrinous 
exudation.  The  effusion  may  be  mere  serum, 
difficult  to  distinguish  from  ascites ;  while 
ascites  may  excite  peritonitis,  and  thus  lead 
to  an  admixture  of  inflammatory  effusion. 
In  other  cases  the  fluid  is  sero-fibrinous, 
being  spontaneously  coagulable,  and  greenish- 
yellow,  or  turbid  or  milky;  while  flakes  or 
larger  fragments  of  lymph  float  in  it.  In 
this  condition  there  is  often  much  fibrinous 
deposit.  If  the  fluid  is  absorbed,  adhesions 
will  subsequently  form. 

In  the  majority  of  cases  of  acute  peri- 
tonitis the  products  tend  to  be  of  a  lower 
type  than  those  thus  far  described.  The 
exudation  is  frequently  soft  and  non-organis- 
able,  or  sometimes  greasy  in  appearance  and 
to  the  touch ;  not  uncommonly  it  is  greenish- 
yellow,  and  infiltrated  with  pus-cells.  The 
fluid  is  also  more  or  less  sero-purulent  or 
actually  purulent.  It  may  be  thick,  laudable 
pus  ;  or  more  liquid  and  unhealthy -looking ; 
or  discoloured,  and  more  or  less  offensive 
and  foul-smelling;  or  mixed  with  blood  in 
various  proportions,  especially  in  scurvy  and 
low  fevers.  Peritonitis  associated  with 
Bright's  disease  is  generally  suppurative. 
The  pus  accumulates  mainly  in  the  pelvis  as 
a  rule ;  but  collections  of  it  are  also  found 
between  the  coils  of  intestine,  and  in  other 
parts,  pent  up  by  lymph  or  adhesions,  which 
look  like  abscesses,  and  maybe  of  some  size. 
These  collections  sometimes  give  way,  and 
thus  set  up  general  peritonitis.  In  excep- 
tional cases  purulent  peritonitis  becomes 
chronic,  and  accumulations  of  pus  burst  ex- 
ternally or  into  the  intestines.  In  rare 
instances  a  gelatinous  or  colloid  material 
constitutes  the  effusion  in  peritonitis. 

With  regard  to  obvious  changes  presented 
bv  the  peritoneum  and  sub-peritoneal  tissue, 
there  may  be  none  when  the  lymph  is  sepa- 
rated, the  peritoneal  surface  being  normal. 
In  other  cases  it  is  dull,  lustreless,  swollen, 
and  softened,  while  there  is  sub-serous 
oedema,  so  that  the  serous  covering  can  be 
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easily  torn  off  from  the  organs.  When  the 
inflammation  tends  towards  suppuration, 
the  membrane  is  more  lustrous  than  normal. 
Occasionally  the  structures  are  infiltrated 
with  actual  pus  ;  and  under  certain  circum- 
stances localised  gangrene  occurs  at  one  or 
more  spots. 

The  microscopic  changes  and  appearances 
differ  in  the  several  conditions  indicated,  but 
it  must  suffice  to  state  that  they  are  similar 
to  those  observed  in  other  forms  of  serous 
inflammation,  namely,  transudation  from 
the  vessels ;  migration  of  corpuscles ;  sepa- 
ration of,  changes  in,  and  proliferation  of  the 
endothelial  cells;  proliferation  of  the  con- 
nective-tissue corpuscles ;  and  the  formation 
of  vascular  granulations.  The  proportion  of 
cells,  and  their  -vitality,  differ  very  much  in 
the  several  kinds  of  exudation.  The  changes 
which  take  place  in  the  formation  of  adhe- 
sions and  allied  conditions  are  also  like  those 
noticed  in  other  serous  membranes.  See 
Serous  Membranes,  Diseases  of. 

In  certain  forms  of  acute  peritonitis  foreign 
materials  of  different  kinds  are  found  in  the 
peritoneal  sac.  Foetid  gas  may  be  present, 
either  from  decomposition  of  inflammatory 
products,  from  transudation  through  the 
intestinal  walls,  or  from  perforation.  The 
last-mentioned  cause  also  accounts  for  the 
presence  of  foreign  bodies,  the  contents  of 
the  stomach  or  intestine,  worms,  bile,  gall- 
stones, urine,  and  other  materials  which  may 
have  set  up  the  peritonitis. 

The  muscles  of  the  abdominal  wall  are 
often  found  more  or  less  softened,  pale,  and 
degenerated  in  severe  cases  of  peritonitis. 
The  intestines  are  almost  always  distended 
with  gas,  in  some  cases  to  an  extreme 
degree,  so  that  they  protrude  when  the 
abdomen  is  opened.  Their  walls  are  infil- 
trated, cedematous,  and  softened;  and  the 
mucous  layer  can  be  readily  separated.  The 
stomach  is  usually  small  and  more  or  less 
contracted,  being  covered  by  the  intestines. 
The  hver  and  spleen  are  often  pale,  or 
discoloured  to  a  slight  depth. 

The  morbid  appearances  in  acute  perito- 
nitis may  be  more  or  less  general  or  diffuse, 
the  whole  extent  of  the  membrane,  however, 
being  rarely  involved;  or  local  or  circum- 
scribed, the  latter  variety  being  due  to  some 
local  irritation,  and  not  spreading,  either 
owing  to  the  nature  of  the  inflammation,  or 
because  it  is  prevented  by  adhesions.  It  is 
believed  that  the  omentum  often  checks  the 
progress  of  the  inflammation  from  below 
upwards.  Local  peritonitis  may  lead  either 
jo  a  local  formation  of  lymph,  as  over  the 
uver  or  some  other  organ ;  or  to  a  circum- 
scribed collection  of  pus,  which  becomes 
practically  an  abscess,  and  may  burst  in 
various  directions  according  to  its  seat. 
Abscesses  may  thus  form  in  the  pelvis,  iliac 
fossa  sac  of  the  lesser  omentum,  either  of 
«ie  hypochondriac  regions,  the  subphrenic 


region,  or  in  other  parts.  Gas  is  sometimes 
mixed  with  pus  in  these  cases.  Certain 
local  varieties  of  peritonitis  have  received 
special  names,  such  as  pelvic,  parietal, 
omental,  hepatic,  nephritic,  and  vesical. 
Most  cases  of  perityphlitis  are  also  now 
looked  upon  as  a  form  of  local  peritonitis. 
See  Pelvic  Peritonitis;  and  Perityphlitis. 

It  must  be  remarked  that  special  care  is 
required  in  making  a  post-mortem  examina- 
tion in  cases  of  acute  peritonitis,  as  in  many 
forms  of  the  disease  the  products  are  ex- 
tremely virulent,  and  cause  dangerous  or  fatal 
septicemia  if  introduced  into  the  system 
even  in  the  smallest  quantity.  Moreover, 
in  some  forms  infection  is  very  liable  to  be 
conveyed  to  other  persons,  and  extreme  pre- 
cautions, even  to  the  extent  of  avoiding  all 
communication,  are  demanded  in  this  matter 
in  dealing  with  women  in  the  puerperal  state. 

Symptoms.— The  fact  must  be  clearly  re- 
cognised at  the  outset  that  the  clinical  his- 
tory of  acute  peritonitis  varies  considerably 
in  different  cases,  according  to  its  immediate 
cause,  the  condition  with  which  it  is  asso- 
ciated, its  seat  and  extent,  the  course  which 
the  inflammation  takes,  the  products  which 
it  originates,  and  other  circumstances.  So 
far  as  the  peritonitis  is  concerned,  the  phe- 
nomena to  be  anticipated  are  local  and 
general.  The  local  phenomena  are  due  to  the 
inflammatory  process  itself;  to  its  products ; 
and   to  its  direct  effects  upon  abdominal 
organs  and  structures,  especially  upon  mus- 
cular tissues,  which  it  first  irritates  and  then 
paralyses.    They  may  be  further  subdivided 
mto  abdominal  and  thoracic.    The  general 
symptoms  are  either  of  a  febrile  character ; 
or  depend  upon  the  absorption  of  septic 
matters  formed  in  the  peritoneum;  or  are 
indicative  of  collapse.    It  will  be  expedient, 
m  further  discussing  this  subject,  to  indicate 
first  the  usual  clinical  course  and  phenomena 
of  acute  peritonitis ;  and  then  to  point  out 
the  more  important  clinical  varieties  of  the 
disease. 

The  invasion  is  usually  distinct,  being  in- 
dicated by  shivering  or  actual  rigors,  which 
may  be  repeated  several  times.  If  the  peri- 
tonitis is  due  to  perforation,  however,  the 
phenomena  attending  this  lesion  constitute 
the  initial  symptoms,  but  even  hero  rigors 
not  uncommonly  occur  subsequently.  The 
local  and  general  symptoms  characteristic  of 
peritonitis  speedily  supervene. 

Local  symptoms.— Pain  is  one  of  the  most 
constant  and  striking  symptoms  of  acute 
peritonitis,  and  it  comes  on  very  speedily,  or 
in  certain  cases  may  even  precede  the  rigors. 
It  depends  directly  on  the  inflamed  condition 
of  the  peritoneum.  As  a  rule,  it  commences 
locally,  especially  in  the  lowe*r  part  of  the 
abdomen,  but  it  rapidly  spreads  more  or 
less  extensively,  being  often  felt  over  the 
whole  abdomen,  though  not  uncommonly 
more  marked  in  one  or  more  spots,  such  as 
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those  from  which  the  inflammation  started, 
and  also  in  the  umbilical  region.  The  pain  is 
usually  exceedingly  severe  and  intense,  and 
may  be  excruciating  or  agonising,  as  evi- 
denced in  the  expression  of  the  patient's 
face.  In  character  it  is  variously  described 
as  hot,  burning,  cutting,  boring,  shooting, 
darting,  and  so  on.    From  time  to  time  ex- 
acerbations are  liable  to  occur,  owing  to 
spasmodic  movements  of  the  intestines  dis- 
turbing the  inflamed  structures.    Any  move- 
ment of  the  body  increases  the  suffering,  so 
that  the  patient  instinctively  keeps  the  trunk 
at  rest,  and  assumes  a  characteristic  posture, 
in  order  to  relieve  all  abdominal  tension, 
namely,  lying  on  the  back,  with  the  thighs  and 
knees  flexed  and  the  legs  drawn  well  up. 
Moreover,  abdominal  respiration  is  restrained 
or  entirely  checked,  as  the  necessary  move- 
ments increase  the  pain ;  which  is  also  aggra- 
vated by  any  such  disturbance  as  the  act  of 
coughing,  vomiting,  or  defecation  produces. 
At  the  same  time  there  is  the  most  exquisite 
tenderness,  so  that  the  patient  dreads  any 
objective  examination,  and  cannot  bear  the 
least  touch,  though  deeper  pressure  is  still 
more  unendurable.    In  some  cases  even 
the  weight  of  the  bed-clothes  cannot  be 
tolerated. 

Prominent  symptoms  occur  in  connexion 
with  the  alimentary  canal.    The  appetite  is 
completely  lost,  but  there  is  intense  thirst. 
The  tongue  is  furred,  and  often  presents  a 
peculiar  appearance,  being  very  small,  red, 
and  irritable-looking,  while  it  soon  tends 
towards  dryness.    The  taste  is  affected,  and 
becomes  bitter  or  otherwise  disagreeable,  or 
even  disgusting.    The  breath  is  also  offen- 
sive.   Nausea   and  vomiting  are  usually 
urgent  symptoms,  and,  as  a  rule,  set  in  very 
early.  Vomiting  occurs  when  anything  what- 
ever is  taken,  or  even  spontaneously ;  while 
there  is  often  a  constant  feeling  of  sickness. 
At  first  the  vomited  matters  consist  of  mucus 
and  altered  food;  subsequently  they  present 
a  grass-green  appearance;  or  under  certain 
circumstances  may  become  feculent,  quite 
apart  from  intestinal  obstruction.  Gaseous 
eructations  are  also  common.  Constipation  is 
the  rule  in  acute  peritonitis,  though  it  can  be 
overcome  by  medicines  or  enemata ;  but  ex- 
ceptionally diarrhoea  occurs,  and  Dr.  Fordyce 
Barker    affirmed  that  this    symptom  is 
more  frequent  in  puerperal  peritonitis.  At 
first  the  intestinal  walls  are  more  or  less 
spasmodically  contracted,  but  they  soon 
become  paralysed,  so  that  they  are  distended 
to  a  variable  degree  with  gas,  and  this  fre- 
quently culminates  in  extreme  tympanites 
or  meteorism.    During  the  development  of 
this  symptom,  irregular  and  inefficient  peri- 
staltic movements  of  the  bowel  often  occur 
or  certain  parts  are  more  distended  than 
others ;  and  these  conditions  may  be  seen  or 
felt,  while  thsy  give  rise  to  audible  rumbling 

or  gurgling  sounds  or  borborygmi,  and  aggra- 


vate the  pain.  The  rapidity  of  the  distension 
of  the  abdomen  will  depend  much  upon  the 
previous  condition  of  the  abdominal  walls, 
as  to  whether  they  are  firm  or  lax  and 
yielding ;  and  upon  the  rapidity  with  which 
their  muscles  become  paralysed. 

The  only  other  notable  local  symptoms  in 
the  abdomen  are  referable  to  the  urinary 
organs.  The  urine  not  only  presents  febrile 
characters,  but  is  usually  markedly  dimin- 
ished in  quantity,  and  may  even  be  sup- 
pressed. "What  is  passed  is  often  hot  and 
scalding.  Micturition  may  at  first  be  very 
frequent,  on  account  of  irritation  of  the 
bladder ;  subsequently  retention  is  liable  to 
occur,  owing  to  paralysis  of  this  organ.  The 
urine  is  not  uncommonly  albuminous. 

Jaundice  is  now  and  then  observed  in 
cases  of  acute  peritonitis,  and  is  probably 
due  to  some  obstruction  of  the  bile-duct. 

The  thoracic  symptoms  which  may  result 
from  the  local  effects  of  acute  peritonitis  are 
hiccough,  which  is  in  many  instances  very 
distressing;  the  form  of  dyspnoea  in  which 
the  respirations  are  very  hurried — reaching 
40,  50,  60,  or  more,  and  at  the  same  time 
shallow,  superficial,  and  upper  costal;  some- 
times cough,  although  the  patient  makes 
every  effort  to  suppress  it ;  and  cardiac  dis- 
turbance, the  action  of  the  heart  becoming 
very  rapid.  The  disorder  of  the  respiratory 
and  circulating  functions  is  partly  due  to  the 
general  condition,  but  they  are  also  locally 
influenced  by  the  pain  accompanying  peri- 
tonitis ;  by  its  direct  effects  upon  the  dia- 
phragm; and  by  the  mechanical  conse- 
quences of  gaseous  or  fluid  accumulations 
upon  the  diaphragm  and  thoracic  contents. 
Moreover,  morbid  conditions  within  the 
chest  may  be  associated  with  peritonitis, 
such  as  pleurisy,  pneumonia,  or  pericarditis. 

Physical  Signs.— The  conditions  resulting 
from  peritonitis  give  rise  to  certain  physical 
signs,  which  need  to  be  briefly  indicated. 
It  must  be  remembered  that  in  this  disease 
physical  examination  ought  invariably  to  be 
practised  most  gently  and  cautiously.  The 
causes  of  the  abnormal  physical  signs  are  the 
pain;  the  distension  and  disordered  move- 
ments of  the  intestines ;  and  the  presence  of 
inflammatory  products  or  of  other  materials 
in  the  peritoneal  cavity.  They  may  be  thus 
summarised :  (1)  The  abdomen  at  an  early 
period  of  the  case  may  be  slightly  depressed, 
owing  to  tension  of  the  muscles;  but  it 
speedily  becomes  more  or  less  enlarged,  and 
often  attains  a  great  size,  the  skin  being 
stretched,  and  the  lower  part  of  the  chest 
also  distended.  Generally  the  enlargement 
is  quite  symmetrical,  but  not  always.  A 
transverse  groove  is  sometimes  visible,  pass- 
ing across  the  epigastrium.  In  very  mus- 
cular individuals  the  abdomen  may  be  but 
little  enlarged  in  peritonitis.  (2)  There  is 
marked  absence  of  diaphragmatic  respiratory 
movements,  and  these  movements  as  a  whole 


PEEITONEUM,  DISEASES  OF 


355 


are  restricted.    The  lower  intercostal  spaces 
do  not  fall  in  during  inspiration.  Very  rarely 
a  friction-fremitus  may  be  felt  over  some  part 
of  the  abdomen  if  a  full  breath  can  be  taken. 
(3)  Intestinal  movements  are  often  seen  or 
felt  for  a  time.    (4)  Palpation  reveals  that 
the  abdomen  is  smooth  and  regular ;  at  first 
the  recti  and  other  muscles  are  felt  to  be- 
■come   instinctively  contracted    and  rigid 
when  palpation  is  practised,  and  the  semi- 
lunar and  transverse  markings  may  even 
be  plainly  visible ;  subsequently  the  sensa- 
tion is  usually  that  of  more  or  less  tym- 
panitic or  drum-like  tension.     There  are 
exceptional  cases  in  which  it  is  that  of  a 
fluid  accumulation.    (5)  Percussion  usually 
yields  chiefly  a  more  or  less  tympanitic 
sound,  though  not  necessarily  uniform  in 
tone  and  pitch  over  the  entire  abdomen.  If 
the  tympanites  is  extreme  the  sound  becomes 
mufiied  and  toneless.    The  hepatic  dulness 
and  splenic  dulness  are  diminished  or  com- 
pletely annulled,  even  though  there  be  no  gas 
in  the  peritoneum  itself.    A  small  quantity 
of  fluid  cannot  be  detected,  or  only  by  careful 
examination  in  certain  postures  {see  Ascites), 
and  it  is  usually  hardly  worth  while  in  cases 
of  peritonitis  to  disturb  the  patient  for  this 
purpose.    Generally  the  dulness  due  to  fluid 
can  be  elicited  in  dependent  parts  of  the 
abdominal  cavity,  being  as  a  rule  distinctly 
movable  with  change  of  posture.    It  is  said 
that  the  line  of  demarcation  between  the 
dulness  and  tympanitic  sound  is  found  to  be 
zigzag  when  carefully  percussed  out,  owing 
to  the  fluid  getting  in  between  the  loops  of 
intestine.     In  exceptional  cases  of  acute 
peritonitis   the   dulness   of   fluid    is  the 
mam  percussion-sound   noticed,  or  there 
may  be  limited  areas  of  dulness,  due  to  local 
collections.     Fluctuation  will  be  present 
where  there  is  fluid,  but  it  is  not  a  very 
reliable  sign  in  acute  peritonitis.    (6)  Aus- 
cultation, as  a  rule,  merely  reveals,  if  any- 
thing, sounds  of  the  movements  of  flatus  in 
the  stomach  and  intestine;  or  succussion- 
sounds,  due  to  the  shaking  up  of  fluid  and 
gas  m  these  organs.    Friction-sound  is  for 
several  reasons  a  rare  phenomenon,  but  may 
occasionally  be  heard  over  some  spot  if  the 
patient  can  be  made  to  breathe  sufficiently 
deeply,   mainly  over  a  solid  organ,  and 
especially  the  liver.    (7)  Examination  of  the 
chest  often  reveals  more  or  less  compression 
of  the  lower  parts  of  the  lungs ;  and  displace- 
PWtrt  of  the  heart  upwards  and  towards  the 

Q*?eral  symptoms.  —  Pyrexia  usually 
sets  in  speedily  in  acute  peritonitis,  but  in 
certain  cases  there  is  no  rise  of  temperature 
throughout.  While  presenting  considerable 
ZlT'nJea'  as  a  ™le  the  temperature  rises 
10?  S  iyn£*  a"  ?arly  P«riocl— it  may  be  to 
thonl  ~~^d  contm"es  high  for  a  time, 
though  generally  with  remissions,  having 
'however,  no  regular  course.    There  are  the 


usual  accompaniments  of  fever;   and  the 
urine  is  markedly  febrile,  being  concentrated, 
high-coloured,  and  depositing  urates  abun- 
dantly.   The  pulse  becomes  very  frequent, 
reaching  120,  140,  or  even  160;  it  is  also 
small,  sharp,   and  often  peculiarly  hard, 
wiry,  or  thready.    The  increased  rapidity  of 
breathing  is  partly  due  to  pyrexia.    It  must 
be  noted  that  elevation  of  temperature  is 
not  always  present,  even  in  suppurative 
peritonitis.    The  patient  soon  presents  an 
aspect  of  serious  constitutional  disturbance  ; 
the  expression  of  the  face  is  one  of  pain  and 
grave    anxiety,   and  the    features  appear 
sunken,  pinched,  and  withered.     There  is 
much  debility  or  actual  prostration,  while  at 
the  same  time  the  patient  is  generally  un- 
easy and  restless,  tossing  the  arms  about, 
but  keeping  the  trunk  motionless.    A  more 
or  less  cyanotic  appearance  may  be  evident. 
There  are  usually  no  prominent  nervous" 
symptoms  at  first,  except,  perhaps,  headache 
and  sleeplessness.    The  intellect  generally 
remains  clear  to  the  last,  and  it  occasionally 
happens  that  the  supervention  of  peritonitis 
rouses  a  patient  whose  consciousness  has 
been  previously  more  or  less  blunted.  In 
exceptional  cases  delirium  and  a  tendency  to 
stupor  are  early  symptoms.     The  further 
progress  of  the  general  symptoms  will  be 
indicated  under  the  following  heading. 

Course  and  Terminations. — The  large 
majority  of  cases  of  acute  peritonitis  ter- 
minate fatally,  and  usually  within  a  few  days, 
the  progress  being  rapid.    It  is  important  to 
notice  that  the  patient  may  feel  better,  and 
that  the  pain  often  diminishes  or  even  subsides, 
sometimes  suddenly,  while  the  general  con- 
dition is  becoming  progressively  worse.  The 
tympanites  may  also  become  less,  or  dis- 
appear.    Sometimes   before   the  close  an 
abundance  of  dark,  blood-stained  fluid  is 
discharged  from  the  stomach  and  bowels 
without  any  effort.    Death  may  occur  while 
the  pyrexia  is  still  high ;  but  usually  the 
phenomena    observed    become    those  of 
collapse,  combined  with  signs  of  impaired 
respiration  and  stagnant  circulation.  The 
patient  is  greatly  prostrated.    The  counte- 
nance assumes  more  and  more  the  aspect  of 
collapse,  the  eyeballs  appearing  sunken  and 
surrounded  with  dark  areola*,  the  cheeks 
hollow,  and  the  features  markedly  pinched, 
with  blueness  of  the  lips;  the  expression  is 
that  of  extreme  watchfulness  and  anxiety. 
The  temperature  falls,  and  often  becomes 
subnormal;  the  extremities  are  cold,  and 
the  skin  is  covered  with  clammy  sweats, 
while  the  prominent  parts  are  peculiarly 
cold  and  blue.  The  pulse  becomes  extremely 
rapid ;   feeble,  sometimes  to  complete  ex- 
tinction ;   and  irregular.     The  respirations 
are  very  hurried  and  shallow ;  and  the  voice 
is  weak  or  lost.    As  already  stated,  the  mind 
generally  remains  clear  to  the  last ;  but  in 
certain  cascB  the  mental  faculties  are  some- 
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what  obscured  towards  the  close,  and  delirium 
of  a  low  type  occurs ;  occasionally  a  coma- 
tose condition  supervenes.  In  some  in- 
stances the  symptoms  become  those  of  the 
'  typhoid  state.' 

Acute  peritonitis  occasionaUy  subsides 
into  a  chronic  condition,  in  which  localised 
accumulations  of  fluid  remain,  and  the 
patient  lingers  on,  the  temperature  continu- 
ing elevated,  but  presenting  irregularities. 
Different  events  may  then  occur,  such  as  burst- 
ing of  fluid-collections  in  various  directions, 
the  supervention  of  septicaemia  or  pyaemia, 
or  general  wasting  and  anaemia,  death  ulti- 
mately taking  place  after  a  variable  interval. 

Becovery  ensues  in  a  certain  proportion  of 
cases,  where  the  inflammation  has  not  been 
extensive,  and  where  its  products  are  either 
fibrinous  or  sero-fibrinous.  Improvement 
is  indicated  by  a  concomitant  diminution  of 
the  abdominal  symptoms ;  restoration  of  the 
action  of  the  bowels ;  sometimes  an  increase 
in  the  quantity  of  urine ;  a  change  for  the 
better  in  the  aspect  and  expression  of  the 
patient ;  increased  fulness  and  force  of  the 
pulse,  and  diminution  of  its  frequency;  a 
gradual  fall  of  temperature;  restoration  of 
sleep  ;  and  sometimes  the  occurrence  of 
perspiration.  It  is  said  that  occasionally  a 
crisis,  with  critical  discharges,  occurs,  but 
this  is  quite  exceptional,  the  decline  of 
temperature  being  usually  by  lysis.  _  After 
immediate  recovery  from  acute  peritonitis 
the  effects  of  adhesions  may  prove  serious. 

Clinical  Vaeieties.— It  will  only  be 
practicable  to  indicate  here  some  of  the 
most  striking  of  the  clinical  variations  pre- 
sented by  cases  of  acute  peritonitis.  Two 
special  forms  are  described  in  separate 
articles.  See  Puerperal  Diseases;  and 
Pelvic  Peritonitis. 

(a)  Peritonitis  from  Intestinal  Ob- 
struction.—Here  the  symptoms  of  the 
obstruction  are  the  most  prominent,  and 
the  peritonitis  only  modifies  them,  while  it 
helps  to  hasten  the  fatal  issue,  which  is 
mainly  due  to  the  intestinal  condition.  It  is 
in  these  cases  that  the  movements  of  the 
bowels  are  most  evident,  and  the  meteorism 
is  extreme.  The  temperature  may  continue 
normal  or  even  subnormal  throughout.  The 
course  is  usually  very  rapid.  .... 

(6)  Perforative.— When  general,  this  is 
an  intense  and  very  fatal  form  of  peritonitis, 
which  usually  runs  its  course  very  speedily, 
especially  if  highly  irritating  materials  gam 
access  into  the  peritoneum.  Usually  it  is 
distinctly  preceded  by  the  characteristic 
symptoms  of  the  perforation;  or  some 
condition  is  present  in  which  a  perforation 
may  be  anticipated.  Therefore,  if  rigors 
occur,  they  in  most  cases  follow  a  sudden 
local  pain,  which  spreads  rapidly  oyer  the 
abdomen.  The  local  symptoms  are  extremely 
marked,  and  the  vomiting  is  likely  to  be 
most  violent,  except,  it  is  said,  in  those  cases 


where  the  stomach  itself  is  the  seat  of  a. 
large  perforation.  Moreover,  there  may  be 
signs  of  gas  in  the  peritoneal  cavity  {see  8. 
Peritoneum,  Gas  in).  The  symptoms  of  col- 
lapse are  evident  from  the  first,  and,  as  a 
rule,  quickly  increase.  The  temperature  is 
often  below  the  normal,  but  there  may  be 
more  or  less  febrile  reaction.  Should  the 
perforation  take  place  into  a  limited  portion 
of  the  peritoneum,  the  symptoms  are  corre- 
spondingly limited  and  less  severe. 

(c)  Adynamic  or  Typhoid. — Cases  of 
peritonitis  may  be  thus  grouped  which 
exhibit  a  disposition  to  the  rapid  develop- 
ment of  adynamic  or  typhoid  symptoms.. 
These  may  depend  upon  the  condition  with 
which  the  peritonitis  is  associated ;  or  upon 
septicaemia  or  pyaemia,  arising  from  the 
absorption  of  inflammatory  products  from 
the  peritoneum.  In  some  of  these  cases  the- 
local  symptoms  are  not  so  evident,  and  may 
be  quite  latent. 

(d)  Latent— This  term  implies  that  the 
characteristic  symptoms  of  peritonitis  are 
either  altogether  absent,  or  so  indefinite  as 
to  be  practically  valueless  for  diagnostic 
purposes.  Such  an  event  may  happen  in 
cases  belonging  to  the  adynamic  group, 
where  the  patient's  consciousness  is  so 
impaired  that  he  cannot  feel  pain ;  but  even 
then  pressure  over  the  abdomen  may  bring 
out  indications  of  tenderness,  if  carefully 
watched  for.  In  latent  peritonitis  the  fluid 
is  generaUy  pure  pus.  For  some  latent  cases 
of  acute  peritonitis,  of  which  the  writer  has 
seen  a  striking  instance,  no  explanation  can 
be  given.  They  appear  to  be  frequent  in 
Bright' s  disease. 

(e)  Infantile.— This  has  been  described 
as  a  variety  of  peritonitis.  In  young  infants 
pain  and  tenderness  in  this  disease  are  indi- 
cated by  the  expression,  and  by  a  short  cry 
or  whine.  They  do  not  cry  loudly,  on 
account  of  the  pain  thus  caused.  The  abdo- 
men is  greatly  distended  with  flatus.  Vomit- 
ing is  less  common  in  children  than  in. 
adults.  Pyrexia  is  usually  considerable  at 
an  early  period  ;  and  the  pulse  becomes  ex- 
tremely frequent,  even  uncountable.  Occa- 
sionally convulsions  occur.  The  course  is- 
verv  rapid  in  young  children  as  a  rule. 

If)  Local  or  Circumscribed.— Cases 
of  localised  peritonitis  belong  practically  to- 
two  groups.  The  first  includes  those  in. 
which  there  is  a  limited  fibrinous  exudation 
—a  dry  peritonitis— set  up  by  some  local 
irritation,  especially  in  connexion  with  one 
of  the  solid  organs,  such  as  a  cancerous  liver, 
or  with  a  tumour.  Such  a  condition  is  only 
indicated  bv  a  correspondingly  localised  paia 
and  tenderness  ;  with  perhaps  fnction-frenn- 
tus  and  sound,  elicited  during  the  respiratory 
movements.  The  other  local  as  well  as  the 
treneral  symptoms  of  peritonitis  are  absent, 
and  the  constitution  frequently  does  not. 
appear  to  suffer  in  the  least.  In  the  second. 
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group  a  limited  effusion  occurs,  which  be- 
comes purulent;  or  there  may  be  several 
such  effusions.     Here   the  symptoms  are 
more  severe,  but  the  pain  and  tenderness 
are  still  circumscribed,  and  in  time  external 
objective  signs  often  appear  in  the  corre- 
sponding region  of  the  abdomen,  such  as 
limited  fulness,  a  feeling  of  firmness  followed 
by  elasticity  or  fluctuation,  redness  of  the 
skin,  and  dulness  on  percussion.    The  more 
characteristic  abdominal  symptoms  of  acute 
peritonitis  are  either  absent,  or  much  less 
prominent  than  usual.    The  general  symp- 
toms, however,  are  frequently  very  marked, 
but  they  are  merely  of  a  febrile  character, 
preceded  in  many  cases  by  rigors.    The  sub- 
sequent progress  of  the  symptoms  will  de- 
pend upon  the  course  of  events.  Thus, 
general  peritonitis  may  be  set  up ;  the  ac- 
cumulation may  burst  externally ;  a  commu- 
nication may  be  formed  with  some  internal 
hollow  organ,  especially  the  intestine,  when 
gas  finds  its  way  into  the  space,  giving  rise 
to  a  limited  tympanitic  sound  on  percussion, 
and  the  fluid  is  evacuated  by  the  bowel ; 
pyemia  may  occur ;  or  the  condition  may 
become  more  or  less  chronic,  and  the  fluid 
is  ultimately  evacuated  in  some  direction 
or  other,  or  undergoes  a  caseous  change,  or 
is  absorbed,  a  cure  resulting,  with  the  for- 
mation of  fibrous  thickening  and  adhesions. 
Any  organ  in  the  vicinity  of  localised  peri- 
tonitis is  likely  to  be  disturbed  in  its  func- 
tions ;  and  the  accumulation  of  inflammatory 
products    may   physically  interfere  with 
neighbouring  structures.     Inflammation  of 
the  great  omentum  is  attended  with  very 
marked  superficial  pain  and  tenderness. 

[g]  Complicated.— Clinical  varieties  of 
peritonitis  not  uncommonly  result  from  its 
associated  conditions.  Thus  it  may  be  modi- 
fied by  some  disease  to  which  it  is  secon- 
dary, such  as  typhoid  fever  or  pyaemia ;  or 
it  is  accompanied  by  some  other  affection, 
such  as  muco-enteritis,  pleurisy,  or  peri- 
carditis; or  the  peritonitis  gives  rise  to 
secondary  lesions,  which  modify  the  clinical 
history  of  particular  cases. 

Diagnosis.— In  well-marked  cases  the 
diagnosis  of  acute  peritonitis  is  sufficiently 
obvious,  as  evidenced  by  the  cause  of  the 
disease ;  its  mode  of  onset ;  the  severity  and 
character  of  the  local  symptoms ;  the  physi- 
cal signs;  the  nature  and  gravity  of  the 
general  symptoms ;  and  the-  rapid  progress 
of  the  case.  More  or  less  difficulty  may  be 
experienced  when  the  peritonitis  is  asso- 
ciated with  certain  other  conditions  in  the 
abdomen,  modifying  its  symptoms  ;  when  it 
M  obscured  by  the  general  state  of  the 
patient;  when  its  symptoms  are  quite 
Jatent;  or  when  the  disease  is  local.  In 
some  instances  it  is  impossible  to  dis- 
tingmsh  positively  between  mere  ascites  and 
inflammatory  effusion.  It  is  very  import- 
ant to  bear  in  mind  the  conditions  in  which 


latent  peritonitis  is  liable  to  occur,  especially 
Bright's  disease.  It  may  happen  that  the 
diagnosis  of  peritonitis  is  clear  enough,  but 
that  its  cause  cannot  be  discovered,  or  only 
after  very  thorough  investigation. 

There  are  certain  affections  which  must 
be  remembered  as  being  liable  to  simulate, 
and  to  be  mistaken  for,  acute  peritonitis. 
(1)  The  writer  has  seen  cases  of  extreme 
tympanites,   accompanied    with    pain,  in 
typhoid  fever,  and  in  low  febrile  diseases, 
such  as  erysipelas,  very  much  resembling 
some  forms  of  peritonitis.    (2)  Painful  con- 
ditions of  the  abdominal  wall  may  prove 
troublesome,  namely,  muscular  rheumatism, 
localised  inflammation,  and  cutaneous  hyper- 
assthesia.    Here,  however,  although  there  is 
superficial  and  usually  diffused  pain,  with 
marked  tenderness,  which  may  be  extreme, 
there  are  none  of  the  grave  abdominal  and 
general  symptoms  observed  in  peritonitis, 
with  the  peculiar  pulse  and  other  charac- 
teristic phenomena.     In    connexion  with 
hysteria  intense  hypersesthesia  of  the  abdo- 
men is  occasionally  met  with,  with  more  or 
less  distension,  sickness,  and  constipation, 
and  even  apparently  severe  constitutional 
disturbance,  a  combination  of  symptoms 
which  may  closely  simulate  peritonitis.  Due 
care  should,  however,  prevent  any  mistake 
in  diagnosis,  for  the  patient  is  generally  ob- 
viously hysterical;  no  cause  of  peritonitis 
can  be  discovered  ;  the  hyperassthesia  is  very 
superficial,  and  pressure  can  be  borne  if  the 
patient's  attention  is  taken  off;  while  the 
general  symptoms  are  not  really  those  of 
peritonitis,  and  there  is  little  or  no  pyrexia. 
(3)  Painful  affections  within  the  abdomen 
have  to  be  distinguished  from  peritonitis. 
These  comprise  cramp  in  the  stomach ;  intes- 
tinal colic,  including  that  due  to  lead ;  the 
passage  of  hepatic  or  renal  calculi ;  painful 
affections  connected  with  the  female  genera- 
tive organs;  and  perhaps  neuralgia  implicat- 
ing certain  abdominal  viscera.    In  many  of 
these  cases  the  pain  is  accompanied  with 
vomiting,  frequent  pulse,  and  considerable 
general  disturbance,  tending  more  or  less 
towards  collapse.    The  history  of  the  case, 
and  the  investigation  of  its  causes ;  with  the 
mode  of  onset  and  progress  of  the  symptoms, 
as  well  as  their  precise  character,  ought  as  a 
rule  to  render  the  diagnosis  at  once  evident. 
Moreover,  the  colicky  and  neuralgic  pains 
are  usually  relieved  by  pressure.  Doubtful 
cases  must  be  watched,  when  any  difficulty 
will  probably  soon  be  cleared  up.    It  must  be 
remembered,  however,  that  some  of  the  condi- 
tions mentioned  may  set  up  local  inflamma- 
tion, and  even  peritonitis,  and  thiiB  the  diagno- 
sis will  be  rendered  more  obscure.  (4)  Certain 
objective  morbid  conditions  within  the  abdo- 
men must  also  be  alluded  to  in  relation  to 
the  diagnosis  of  peritonitis.    It  may  be  im- 
possible to  distinguish  between  this  com- 
plaint and  the  graver  forms  of  enteritis, 
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especially  that  resulting  from  intestinal  ob- 
struction, but  the  diagnosis  is  not  of  prac- 
tical moment,  and  the  two  diseases  are 
usually  combined  sooner  or  later.    The  posi- 
tive diagnosis  of  peritonitis  in  some  cases  of 
perforation  may  also  be  impracticable.  In 
certain  local  forms  of  inflammation  involving 
the  cellular  tissue,  such  as  perinephritis  and 
perityphlitis,  it  cannot  be  certainly  known 
whether  the  peritoneum  is  involved  or  not ; 
but  it  may  be  assumed  that  the  neighbouring 
portion  of  the  membrane  is  very  soon  impli- 
cated,  and  the   peritonitis   may  _  become 
general.    Possibly  circumstances  might  arise 
under  which  accumulations  of  fluid,  such  as 
an  ovarian  cyst,  a  hydatid  tumour,  or  a  dis- 
tended bladder,  might  simulate  peritonitis 
with  effusion,  but  there  rarely  ought  to  be 
any  real  difficulty  in  these  cases.  These  con- 
ditions, as  well  as  other  tumours,  may,  how- 
ever, set  up  peritonitis.    A  sudden  severe 
pain  due  to  the  rupture  of  an  obscure  aneur- 
ysm in  the  subperitoneal  tissue  may  be  mis- 
taken for  perforation  and  subsequent  peri- 
tonitis.   (5)  It  must  be  mentioned  that  at 
first  acute  pleurisy   or   pneumonia  may 
simulate  peritonitis,  the  pain  present  in  these 
diseases  being  referred  to  the  upper  part  ot 
the  abdomen,  or  even  to  a  more  extensive 
area,  and  being  accompamed  with  tender- 
ness   In  some  of  these  cases,  however,  the 
peritoneum  itself  may  be  locally  inflamed. 

Prognosis.— Acute  peritonitis  must  always 
be  regarded  as  a  serious  disease,  and  in  many 
cases  the  prognosis  is  extremely  grave,  or 
even  hopeless.    Moreover,  its  progress,  when 
general,  is  usually  very  rapid,  so  that  the 
patient  may  die  within  thirty-six  or  forty- 
eight  hours,  and  generally  succumbs  within 
a  week.  Death  may  occur,  however,  in  three 
or  four  weeks,  or  even  at  a  later  period.  In 
some  of  the  cases  of  very  short  duration, 
death  is  due  rather  to  the  cause  of  the  peri- 
tonitis, such  as  intestinal  obstruction  or  per- 
foration, than  to  the  disease  itself.  The 
indications  affording  hope  of  recovery  have 
already  been  pointed  out,  but  the  practitioner 
must  guard  against  being  misled  into  giving 
a  hopeful  prognosis  from  mere  improvement 
in  the  subjective  feelings  of  the  patient,  with- 
out any  corresponding  amelioration  m  the 
objective  local  symptoms,  and  in  the  general 
condition.    Even  in  cases  where  recovery 
takes  place,  the  effects  of  adhesions  and  other 
remaining  morbid  conditions  must  be  borne 
in  mind,  as  these  may  subsequently  become 
troublesome  or  even  dangerous. 

The  prognosis  of  acute  peritonitis  will  be 
materially  influenced  by  the  following  con- 
siderations :  (1)  Its  cehology.-The  most 
grave  forms  are  those  due  to  perforation, 
and  those  of  septic  origin,  especially  puer- 
peral peritonitis.  That  associated  with 
Brighfs  disease  and  other  forms  of  blood- 
poisoning  is  also  very  serious.  When  the 
disease  arises  from  direct  injury,  or  trom 


some  local  irritation,  the  prognosis  is  much 
more  hopeful.    (2)  The  patient.— In  young 
infants  peritonitis  is  absolutely  fatal,  and 
it  is  extremely  grave  in  children  generally. 
A  weak  or  low  condition  of  the  patient, 
from  bad   living,  intemperance,  previous 
illness,  or  other  causes,  renders  the  pro- 
gnosis more  serious.  (3)  The  extent,  rapidity, 
and  precise  nature  of  the  disease.  —  Peri- 
tonitis is  more  serious  in  proportion  to  its 
extent ;  and  when  it  is  local  the  result  is 
much  more  hopeful,  especially  if  the  pro- 
ducts of  the  inflammation  seem  to  be  merely 
lymph  or   sero-fibrinous  fluid,  when  no 
particular  danger  need  be  anticipated.  If 
the  course  of  the  disease  is  very  rapid,  the 
prognosis  is  exceedingly  grave,  partly  be- 
cause the  inflammatory  products  are  then 
probably  of  a  low  type.    When  peritonitis 
shows  any  tendency  to  become  chronic,  there 
is  more  hope ;  but  even  then  a  fatal  issue 
may  ultimately  occur  from  various  causes. 
(4)  The  symptoms. — It  may  be  stated  gene- 
rally that  the  more  severe  the  symptoms  of 
peritonitis  are  as  a  whole,  the  more  dangerous 
is  the  case.    Among  the  chief  indications  of 
special  danger  may  be  mentioned  extreme 
tympanites;  urgent  vomiting;  the  passage 
of  bloody  fluid  from  the  stomach  or  bowels ; 
great  dyspncea;  incessant  hiccough;  very 
high  fever ;  rapid  development  of  signs  of  col- 
lapse ;  typhoid  symptoms,  with  low  nervous 
phenomena;  and  an  extremely  rapid,  teebie, 
and  irregular  pulse.    (5)  Complications  - 
These  may  increase  the  gravity  of  a  case  ot 
peritonitis,  such  as  pleurisy,  pneumonia,  or 
pericarditis. 

Treatment.— It  will  be  evident  that  no 
uniform  plan  of  treatment  can  be  applicable 
to  all  cases  of  peritonitis,  and  much  judg- 
ment and  consideration  on  the  part  ot  tne 
practitioner  are  often  needed  in  the  man- 
agement of  this  serious  disease.   There  are, 
however,  certain  definite  indications  to  be 
recognised,  which  will  now  be  pointed  out,  as 
well  as  the  principal  means  by  which  tuej 
should  be  carried  out.  \^ 
(a)  Attention  must,  in  the  first  place,  be 
directed  to  the  cause  of  the  pentoni is,  wtoon 
in  obscure  cases  should  be  carefully  aougM 
for,  and,  if  possible,  got  nd  of  or  nnhgj 
Tliis  may  be  illustrated  by  an  accumukhon 
of  fecesf  hernia,  and  other  forms  of  urtes 
tinal  obstruction.    In  mos   cases ,  howeve^ 
this  indication  cannot  be  fulfilled ,  but J 
then  attention  must  be  dn-ected  to  the  cm 

(6)  The  next  indication  is  to  endeavour  ^ 
combat  the  inflammation  itselt,  so 
arrest  or  subdue  it,  to  influence  its  pr°™ 


arreBb  ui  auuuno  m,      ™- — —  -      -  fac 
and  to  obviate  its  injurious  effects  upon 
abdominal  organs.    Best  for  tbe  affec t 
structures  is  essential,  so  far  as  it  can  u 
tained.    It  will  rarely  be  necessary  to  eaj^ 
rest  for  the  abdomen  as  a  whole,  a 
patient  usually  instinctively  a  tends  to 
point,  and  will  assume  the  position  an 
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described.  It  must  be  understood,  however, 
that  he  is  to  be  absolutely  confined  to  bed, 
and  not  to  be  allowed  to  get  up  for  any  pur- 
pose whatever.  It  may  be  desirable  to  raise 
the  bed-clothes  from  the  body,  by  means  of  a 
cradle  or  other  suitable  apparatus,  so  as  to 
prevent  all  disturbance  from  this  source.  A 
pillow  may  be  placed  under  the  knees.  If 
not  otherwise  indicated,  it  is  extremely  im- 
portant in  early  cases  of  peritonitis  to  give 
as  little  as  possible  in  the  way  of  food.  Of 
course,  in  cases  of  perforation  of  the  stomach 
or  intestines,  nothing  whatever  must  be  given 
by  the  mouth.  In  other  instances  only 
fragments  of  ice,  or  small  quantities  of  iced 
drinks,  should  be  allowed,  or  iced  milk,  beef- 
tea,  or  meat-juice,  if  they  can  be  retained. 
Not  uncommonly  the  stomach  rejects  every- 
thing, and  then  recourse  may  be  had  to  small 
nutrient  enemata  or  suppositories  of  arti- 
ficially digested  materials. 

Abstraction  of  blood,  either  by  venesection 
or  by  the  application  of  leeches  to  the  abdo- 
men, is  a  common  practice  in  acute  peri- 
tonitis. If  this  measure  be  thought  desirable, 
it  is  certainly  preferable  to  remove  the  blood 
locally ;  from  ten  to  thirty  leeches  may  be 
applied  in  different  cases,  but  not  more.  Re- 
moval of  blood  can  only  be  of  service  in  the 
early  stage  of  the  disease,  and  is  decidedly 
injurious  when  the  inflammatory  process  has 
progressed  considerably,  and  especially  if  it 
has  advanced  rapidly.  Moreover,  it  must 
not  be  practised  in  low  forms  of  peritonitis, 
or  if  the  patient  is  badly  nourished  and  weak 
from  any  cause.  Healthy,  strong,  and  ple- 
thoric subjects  are  most  likely  to  be  benefited 
by  abstraction  of  blood.  This  measure  is 
also  useful  in  some  forms  of  local  peritonitis. 

The  chief  medicines  which  are  employed 
for  their  immediate  effects  upon  peritonitis 
are  calomel  and  opium,  and  they  are  usually 
given  in  combination,  in  the  form  of  pill, 
every  two  to  four  hours.  The  calomel  is 
administered  until  the  system  is  brought 
under  the  influence  of  mercury ;  or,  in  the 
case  of  infants,  this  is  sometimes  effected  by 
inunction  with  the  mercurial  ointment.  In 
the  writer's  opinion,  mercurialisation  as  a 
routine  plan  of  treatment  in  peritonitis  is  to 
be  strongly  deprecated,  and  he  has  never 
seen  any  good  result  from  its  employment. 
Opium,  however,  is  a  remedy  of  extreme 
value,  and  is  often  our  sheet-anchor.  Amongst 
other  beneficial  effects,  it  acts  upon  the 
stomach  and  bowels,  being  generally  sup- 
posed to  arrest  peristaltic  action  in  the  latter, 
though  some  are  of  opinion  that  it  excites 
peristaltic  action  but  diminishes  reflex  irri- 
tation. In  whatever  way  this  drug  acts,  its 
beneficial  effects  upon  these  organs  are  very 
manifest.  Opium  is  usually  given  in  doses 
of  gr.  £  to  ij.  in  the  form  of  pill,  and  re- 
peated every  two  to  four  hours.  It  is 
remarkably  tolerated  in  acute  peritonitis, 
unless  there  be  renal  disease,  when  it  must 


be  given  very  cautiously,  or  not  at  all.  In 
children  it  must  also  be  administered  with 
due  care.  If  the  stomach  is  extremely  irri- 
table, tincture  of  opium  may  be  adnainistered 
in  the  form  of  enema ;  or,  which  is  prefer- 
able, morphine  may  be  substituted,  especially 
by  subcutaneous  injection;  and  this  agent 
may  be  also  employed  as  an  adjunct  to  the 
internal  exhibition  of  opium,  if  the  pain 
should  be  very  intense.  Tincture  of  aconite, 
veratrum  viride,  and  digitalis  have  been 
employed  for  their  supposed  effects  in  check- 
ing  inflammation  in  the  early  stages  of  acute 
peritonitis,  but  in  the  writer's  opinion  they 
cannot  he  recommended. 

The  question  of  local  applications  to  the 
abdomen,  as  regards  their  immediate  effects 
upon  peritonitis,  is  important,  but  by  no 
means  settled.  The  common  practice  is  in 
favour  of  employing  hot  applications,  in  the 
form  of  light  poultices  or  fomentations,  to 
which  anodynes  may  be  added  ;  or  turpen- 
tine stupes  or  sinapisms.  The  use  of  cold 
has,  however,  been  strongly  advocated  by 
many  authorities  in  the  early  stage  of  peri- 
tonitis. It  may  be  employed  either  by  means 
of  cold  compresses,  frequently  changed  ;  a 
bladder  containing  pounded  ice,  not  too 
heavy ;  or  flannels  dipped  in  iced  water.  The 
effects  claimed  for  this  treatment  are  that 
it  contracts  the  vessels  ;  allays  nervous  irri- 
tability, and  consequently  intestinal  disturb- 
ance; and  alleviates  pain.  The  sensations 
of  the  patient  must  be  some  guide  as  to  its 
continuance.  At  a  later  period  hot  applica- 
tions are  decidedly  to  be  preferred,  as  the 
cold  applications  can  be  of  no  service,  and 
will  probably  prove  injurious. 

(c)  The  general  condition  of  the  patient  in 
cases  of  acute  peritonitis  always  demands 
constant  attention,  and  in  many  instances  it 
is  the  chief  matter  for  consideration.  When- 
ever any  tendency  to  collapse  or  adynamia 
sets  in,  alcoholic  stimulants  are  called  for,  in 
variable  quantity  according  to  circumstances, 
brandy  and  champagne  being  the  most  suit- 
able. Their  administration  must  not  be  left 
until  too  late  a  period.  They  are  best  given 
at  frequent  intervals  in  small  quantities.  If 
stimulants  cannot  be  borne  by  the  stomach, 
brandy  should  be  given  in  enemata.  Liquid 

j  nourishing  food  is  also  often  required  in 
|  large  quantities,  and  may  be  administered 
i  in  the  same  way.  Quinine  in  full  doses, 
ether,  musk,  camphor,  ammonia,  bark,  and 
turpentine,  are  the  chief  medicines  which 
may  be  called  for  in  bad  cases,  to  combat 
the  general  symptoms.  Subcutaneous  injec- 
tion of  ether  or  camphor  may  be  of  service 
in  extreme  conditions. 

(d)  Symptoms  often  call  for  special  atten- 
tion in  acuto  peritonitis,  although  most  of 
them  tend  to  bo  alleviated  by  the  measures 
already  considered.  It  will  only  be  necessary 
to  allude  further  to  the  following  points. 

J  Nausea  and  vomiting  may  call  for  small 
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doses  of  iced  effervescents,  with  diluted  hydro- 
cyanic acid  and  morphine ;  soda-water  and 
rnilV ;  or  minim  doses  of  creasote.  Constipa- 
tion in  most  cases  ought  on  no  account  to 
be  disturbed ;  if  any  treatment  is  indicated, 
calomel  at  first,  followed  by  enemata,  will 
answer  the  purpose.  The  treatment  of  cer- 
tain forms  of  peritonitis  by  saline  aperients 
has  been  advocated,  but  in  the  writer's 
opinion  such  treatment  is  most  dangerous. 
Excessive  diarrhoea  in  certain  cases  may 
require  to  be  checked  by  enemata  containing 
laudanum.  Meteorism  is  sometimes  relieved 
by  the  application  of  a  turpentine  stupe,  or 
the  administration  of  calomel  in  suitable 
cases;  if  very  troublesome,  the  use  of 
enemata  containing  turpentine,  the  passage 
of  a  long  tube  per  rectum,  or,  in  extreme 
cases,  the  puncture  of  the  distended  intes- 
tines in  several  places  with  a  fine  trocar, 
are  the  measures  indicated.  Punctures  are, 
however,  more  dangerous  than  in  tym- 
panites from  simple  obstruction,  as  the 
intestinal  coats  have  lost  their  elasticity,  so 
that  the  apertures  are  inclined  to  gape,  and 
to  allow  the  escape  of  faeces  into  the  peri- 
toneum. The  relief  of  this  symptom  has 
often  a  marked  effect  upon  dyspnoea.  Hic- 
cough calls  for  sedatives,  ether,  the  applica- 
tion of  sinapisms  or  blisters  to  the  epigastrium, 
and,  if  dangerous,  inhalation  of  chloroform. 

(e)  The  question  of  operative  interference 
in  relation  to  acute  peritonitis  has  now  come 
to  occupy  a  prominent  position.  In  cases  of 
large  effusion  paracentesis  may  be  decidedly 
indicated,  and  in  one  case  under  the  writer's 
care  this  procedure  was  followed  by  complete 
recovery.  The  more  grave  operation  of 
opening  the  abdomen,  washing  out  the  peri- 
toneal cavity,  and  inserting  a  drainage-tube  is 
also  not  uncommonly  practised  at  the  present 
day  in  cases  of  general  peritonitis,  especially 
when  it  is  septic  and  purulent,  and  not  due 
to  perforation.  Accumulations  of  pus  must 
also  be  let  out,  in  accordance  with  the  usual 
surgical  principles  and  methods.  For  details 
on  these  points,  the  reader  must  refer  to 
surgical  works. 

In  cases  of  peritonitis  where  recovery 
ensues,  much  care  is  required  during  con- 
valescence, as  regards  diet  and  general 
management;  and  the  removal  of  un- 
absorbed  morbid  products  may  be  aided  by 
applying  blisters  or  iodine  to  the  abdomen, 
the  administration  of  iodide  of  potassium, 
and  the  employment  of  baths  and  other 
suitable  measures. 

2  Peritoneum,  Chronic  Inflamma- 
tion of.— Synon.:  Chronic  Peritonitis.— 
This  affection,  like  the  acute  form,  may 
involve  the  peritoneum  more  or  less  gener- 
ally ;  or  only  over  a  localised  and  limited 
area.  The  conditions  included  under  the 
term  are  somewhat  indefinite,  but  not  un- 
commonly they  are  well-marked  pathologic- 


ally, as  well  as  of  considerable  clinical  im- 
portance. 

Etiology   and    Pathology.  —  Without 
entering  into  details,  it  must  suffice  to  point 
out  the  circumstances  under  which  chronic 
peritonitis  may  occur  :  (1)  There  is  no  doubt 
as  to  its  being,  though  rarely,  a  sequel  of  one 
or  more  attacks  of  acute  or  subacute  peri- 
tonitis, either  general  or  local,  but  especially 
the  latter;  and  after  a  circumscribed  acute 
peritonitis  chronic  changes  may  gradually 
spread  more  or  less  widely.  Moreover,  the 
conditions  remaining  after  an  attack  of  peri- 
tonitis are  liable  to  set  up  further  mischief 
of  a  chronic  nature.    (2)  Chronic  peritonitis 
may  become  associated  with  ascites,  but 
more  particularly  when  repeated  paracentesis 
has  been  performed  for  the  relief  or  cure  of 
this  condition.  In  some  of  these  cases  prob- 
ably the  ascites  is  the  result  of  a  simple 
chronic  peritonitis.     (3)  Localised  chronic 
peritonitis  is  common  as  the  result  of  con- 
tinued irritation,  set  up  by  some  diseased 
organ,  such  as  a  cirrhotic  or  cancerous  liver, 
cancer  or  chronic  ulcer  of  the  stomach,  old 
hernias,  tumours,  and  various  other  obvious 
conditions.  There  are,  however,  cases  occa- 
sionally observed  in  which  the  cause  is  not 
so  evident,  and  these  have  been  attributed  to 
irritation  by  accumulation  of  faeces,  or  to  re- 
peated pressure  or  other  mechanical  causes 
acting  from  without.     Extensive  chronic 
peritonitis  also  starts  occasionally  from  a 
local  centre,  and  especially  perihepatitis  prob- 
ably.    (4)  Morbid  formations  in  the  peri- 
toneum itself  are  very  liable  to  set  up 
chronic  inflammation.  Of  these  the  principal 
are  tubercle  and  cancer ;  and  tubercular  and 
cancerous  peritonitis  constitute  important 
forms  of  this  disease.    (5)  In  rare  instances 
a  chronic  inflammatory  effusion  collects  hi 
the  peritoneal  cavity  without  any  obvious 
cause.    The  fluid  may  be  actually  purulent 
under  these  circumstances,  but  is  generally 
serous,  and  cannot  be  distinguished  from  that 
of  mere  ascites.    This  chronic  effusion  has 
been  noticed  during  convalescence  from 
fevers ;  and  has  occasionally  been  attributed 
to  cold  and  wet.  Distinct  chronic  peritonitis 
also  sometimes  occurs  as  an  independent 
disease,  and  has  then  been  referred  to  chrome 
Bright's  disease,  alcoholism,  gout,  rheuma- 
tism, lead-poisoning,  cardiac  disease,  and 
other  causes.    A  case  is  recorded  by  Drs. 
Fagge  and  Pye-Smith  in  which  the  peri- 
toneum, pleurae,  and  pericardium  were  all 
involved,  with  the  tunica  vaginalis,  there 
being    chronic    effusion,   with  enormous 
thickening,  but  no    tubercle  or  visceral 
disease. 

Anatomical  Charactkrs.  —  The  precise 
conditions  present  in  an  individual  case  of 
chronic  peritonitis  are  subject  to  great 
variety,  as  regards  their  nature,  extent,  and 
site;  but  their  general  characters  can  be 
readily  indicated. 
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Adhesions  or  fibrous  thickenings  connected 
with  the  serous    membrane    are  almost 
constantly  present  in  different  degrees,  and 
not  infrequently  they  constitute  the  sole 
anatomical  evidences  of  chronic  peritonitis. 
They  result  from  the  development  of  the 
inflammatory  products,  and  the  formation  of 
connective  or  fibrous  tissue,  with  new  vessels. 
The  thickening  varies  much  in  degree,  rang- 
ing from  what  is  scarcely  perceptible,  to  the 
production  of  a  dense  fibrous  mass  an  inch 
or  more  in  thickness,  as  the  writer  has  seen. 
It  may  be  evident  in  the  parietal  peri- 
toneum; around  organs,  forming  more  or 
less  thick  and  firm  capsules ;  or  in  the  peri- 
toneal folds,  especially  the  omentum  and 
mesentery.     Adhesions  or  agglutinations 
also  form  between   different   parts,  thus 
uniting  organs  to  each  other,  to  the  abdomi- 
nal walls,  or  to  the  mesentery  or  omentum  ; 
or  sometimes  matting  the  whole  together 
into  an  inseparable  and  indistinguishable 
mass.    They  present  great  variety,  and  by 
the  movements  which  take  place  within  the 
abdomen  they  may  be  stretched  or  made 
looser,  or  even  be  got  rid  of  altogether  in 
some  instances,  when  theyhave  formed  after 
an  acute  attack.    On  the  other  hand,  in 
many  cases  the  adhesions  and  thickenings 
tend  to  become  gradually  stronger  and 
denser,  and  at  the  same  time  to  undergo  con- 
traction, so  that  they  produce  serious  effects. 

In  many  cases  of  chronic  peritonitis  effu- 
sion of  some  kind  is  observed.  It  may  be 
merely  a  clear  straw-coloured  serum,  or  with 
fibrinous  flakes,  sero-purulent,  or  actually 
purulent.  Blood  may  also  be  present  in  it. 
Occasionally  this  is  the  prominent  or  only 
anatomical  change ;  and  the  fluid  may  range 
in  quantity  from  a  small  to  an  enormous 
amount.  Usually  it  is  associated  with  the 
other  conditions  already  described,  so  that 
•the  fluid  is  not  free  to  move  about,  and  may 
be  actually  circumscribed,  or  even  lie  in  the 
substance  of  fibrous  masses.  Purulent  accu- 
mulations are  likely  to  make  their  way  in 
various  directions,  either  outwards  or  into 
internal  viscera. 

When  chronic  peritonitis  depends  upon  the 
presence  of  tubercle,  cancer,  or  other  morbid 
formations,  these  will  be  evident  on  post-mor- 
tem examination.  Moreover,  the  inflamma- 
tory products  rnay  undergo  degenerative  pro- 
cesses, and  hence  caseous  or  cretaceous  par- 
ticles or  masses  be  found.  Pigment  is  also 
often  present  in  abundance. 

It  is  important  to  notice  the  obvious  effects 
"able  to  be  produced  upon  the  abdominal  or- 
gans, and  other  structures  by  chronic  perito- 

ik  *  •  y  are  more  or  leBS  fixe(1  by  the 
•Whenons  and  thickenings,  and  may  be  dis- 
placed at  the  same  time.  Compression  or 
constriction  is  often  produced,  especially  im- 
portant  in  the  case  of  hollow  viscera,  as  well 
TJt\t £'  twistin<?  or  torsion,  and  incar- 
cerat.on.    Some  of  these  effects  may  occur 


acutely  in  connexion  with  bands  of  adhesion, 
thus  giving  rise  to  grave  consequences  ;  and 
fixation  of  the.  bowel  may  also  lead  to  intus- 
susception.   The  omentum  may  be  greatly 
distorted,  or  contracted  and  gathered  up  in 
some  abnormal  situation ;  while  the  mesen- 
tery has  been  found  extremely  shortened,  so 
as  to  contract  the  small  intestine  to  half  its 
length,  its  serous  covering  and  longitudinal 
muscular  layer   being  shrivelled,  and  its 
mucous  lining  thrown  into  transverse  folds. 
It  is  said,  however,  that  the  small  intestines 
are  usually  not  compressed  by  adventitious 
membrane,  or  even  adherent  among  them- 
selves, though  they  are  contracted  in  dia- 
meter.   The  deeper  tissues  of  some  of  the 
abdominal  viscera  are  likely  to  be  affected 
by  long-continued  chronic  peritonitis;  and 
atrophy  from  compression  may  ensue.  The 
muscular  coat  of  the  bowel  is  generally 
wasted,  but  that  of  the  stomach  is  sometimes 
much  thickened.  As  one  good  result  of  local 
chronic  peritonitis,  mention  must  be  made 
of  the  fact  that  it  is  not  uncommonly  the 
means  of  preventing  or  modifying  the  inju- 
rious consequences  resulting  from  some  forms 
of  perforation  of  abdominal  viscera,  by  giving 
rise  to  previous  adhesions  and  thickenings, 
and  thus  obviating  the  escape  of  their  con- 
tents, or  limiting  their  dissemination. 

Symptoms.— The  clinical  history  of  chronic 
peritonitis  necessarily  presents  much  diver- 
sity. The  phenomena  observed  result  from 
the  presence  of  the  inflammatory  products ; 
the  effects  produced  upon  the  organs  within 
the  abdomen  by  these  products,  whether  in 
the  way  of  mere  functional  disorder,  or  other 
more  obvious  derangements ;  the  conse- 
quences of  direct  pressure  upon  tubes,  vessels, 
or  other  structures ;  and  the  general  or  con- 
stitutional disturbance  often  present. 

According  to  its  mode  of  origin,  chronic 
peritonitis  either  remains  after  an  acute  ill- 
ness, or  after  a  succession  of  more  or  less 
acute  or  subacute  attacks;  or  its  onset  is 
gradual  and  chronic  from  the  first,  and  may 
be  very  insidious.    Of  slight  adhesions  left 
after  acute  peritonitis,  or  originating  from 
chronic  causes,  there  are  often  no  clinical 
signs ;  or  there  may  be  uneasiness  and  dis- 
comfort, or  even  painful  sensations  at  times 
m  some  part  of  the  abdomen,  especially  the 
iliac  region,  with  a  tendenoy  to  intestinal  dis- 
order, in  the  way  of  spasmodic  movements 
and  constipation.    Even  when  there  are  no 
symptoms  whatever,  adhesions  may  at  any 
time  cause  serious  consequences.    In  well- 
marked  cases  of  chronic  peritonitis  the  symp- 
toms to  be  expected  are  of  the  following 
nature :  Abnormal  subjective  sensations  are 
usually  experienced  in  the  abdomen,  such  as 
tightness,  fulness,  dragging,  or  actual  pain. 
The  pain,  when  present,  is  of  a  dull  charac- 
ter, not  severe,  and  liable  to  como  and  go,  or 
to  present  exacerbations  from  time  to  time  ■ 
it  is  often  localised,  and  especially  if  the 
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peritonitis  be  circumscribed;  sometimes  there 
is  a  feeling  of  local  soreness  or  heat.  The 
painful  sensations  tend  to  he  increased  by 
movement,  and  by  shaking  the  body.  They 
are  sometimes  aggravated  by  posture,  in  some 
cases  by  bending  forwards,  in  others  by  the 
erect  posture  ;  and  they  may  be  increased  by 
going  up  stairs,  especially  if  the  abdomen  is 
distended.    More  or  less  tenderness  on  pres- 
sure is  very  common,  even  when  there  is  no 
spontaneous  pain,  but  not  invariable ;  it  is 
frequently  more  evident  at  certain  spots, 
where  it  may  be  considerable.   Colicky  pains 
are  not  uncommon  in  chronic  peritonitis,  and 
may  occur  in  severe  paroxysms,  especially 
after  food,  being  due  to  the  disturbed  action 
of  the  bowels,  associated  with  the  production 
and  movements  of  flatus,  which  may  be  abun- 
dant, even  amounting  to  tympanites.  Appe- 
tite is  often  impaired  or  variable ;  and  dys- 
peptic symptoms  are  frequent.  Constipation 
is  the  rule,  and  may  be  very  obstinate,  even 
amounting  to  obstruction  under  certain  con- 
ditions.   Sometimes  diarrhoea  is  present,  or 
it  may  supervene  at  intervals,  and  occasion- 
ally assumes  a  dysenteric  _  character.  This 
symptom  is  very  common  in  tubercular  peri- 
tonitis, in  consequence  of  the  bowel  being 
the  seat  of  ulceration.  In  some  cases  vomiting 
occurs  from  time  to  time.    When  there  is 
considerable  effusion  in  the  peritoneum,  the 
secretion  of  urine  is  diminished.  Eespiration 
may  be  mechanically  interfered  with  from 
the  same  cause.  As  the  result  of  pressure  by 
fibrous  thickenings  and  other  conditions  upon 
different  structures,  jaundice,  ascites,  oedema 
of   the  legs,    thrombosis,   albuminuria,  or 
neuralgic  pains  may  supervene.    When  the 
organs  are  all  matted  together,  their  entne 
functions  must  necessarily  be  more  or  less 
interfered  with. 

General  symptoms  are  usually  present  in 
various  degrees  in  cases  of  chronic  peritonitis, 
but  in  many  instances  they  depend  mainly 
upon  the  condition  with  which  this  disease  is 
associated,  especially  tuberculosis  and  cancer. 
These  symptoms  include  pyrexia,  not  high, 
and  having  no  regular  course,  but  presenting 
exacerbations,  either  persistent  or  occurring 
at  intervals,  and  in  some  cases  assuming  a 
hectic  character ;  increased  frequency  of  the 
pulse ;  a  sense  of  languor  or  weakness ;  and 
more  or  less  general  wasting  and  ansemia, 
with  dryness  and  harshness  of  the  skin. 

It  must  be  noted  that  in  some  cases  of 
chronic  peritonitis,  even  where  there  is  con- 
siderable effusion,  the  local  and  general 
symptoms  are  very  slight  and  indefinite, 
and  the  patient  only  suffers  from  the  dis- 
comfort due  to  the  accumulation  of  fluid. 
On  the  other  hand,  the  progress  is  not  un- 
commonly from  bad  to  worse,  ending  in 
extreme  emaciation  and  exhaustion,  with  the 
formation  of  bed-sores;  or  there  may  be  a 
succession  of  improvements  and  relapses; 
while  various  phenomena  result  from  the 


opening  of  collections  of  pus  in  different 
directions.  Thus  death  may  gradually  or 
rapidly  terminate  a  case;  or  pyaemia  may 
supervene.  Even  in  bad  cases,  however, 
comparative  recovery  may  ensue,  only  the 
effects  of  the  inflammation  remaining,  and 
being  more  or  less  troublesome. 

Physical  Signs. — These  require  separate 
notice,  and  they  may  be  the  only  clinical 
indications  of  chronic  peritonitis.  They 
necessarily  differ  in  detail  according  to  the 
nature  of  the  abnormal  physical  conditions 
present  in  the  abdomen,  and  are  also  liable 
to  alter  during  the  progress  of  a  case;  but 
their  general  characters  are  sufficiently  de- 
finite.   (1)  In  general  chronic  peritonitis  en- 
largement  of  the  abdomen  is  observed,  mainly 
in  proportion  to  the  amount  of  fluid  present ; 
but  it  depends  partly  on  gas  in  the  intestines, 
or  in  certain  cases  on  solid  exudation.    As  a 
rule,  it  is  not  very  considerable ;  but  the 
abdomen  may  attain  an  enormous  size,  with 
stretching  of  the  skin  and  other  accompany- 
ing phenomena.    While  regular  in  shape  on 
the  whole,  it  may  present  more  or  less  want 
of  symmetry,  especially  after  a  time.  On 
the  other  hand,  in  some  cases  the  abdomen 
becomes  locally  or  generally  retracted,  and 
may   then   exhibit   marked  irregularities. 
(2)  The  sensations  on  palpation  are  very 
variable,  but  often  highly  characteristic.  _  It 
may  happen  that  there  is  a  uniform  feeling 
of  fluid.    More  commonly  the  sensations  are 
not  uniform,  but  differ  in  different  parts  of 
the  abdomen,  including  indistinct  fluctuation 
in  localised  areas,  sometimes  very  limited 
and  in  unusual  situations  ;  with  firmness  or 
resistance  around  these  areas  or  in  other 
parts,  ill-defined,   occasionally  nodulated; 
and  even  distinct  tumours  may  be  felt,  more 
or  less  irregular.    These  in  some  instances 
are  due  to  morbid  growths,  such  as  cancer, 
but  they  may  also  originate  m  organised 
inflammatory  products.    Under  certain  con- 
ditions the  abdomen  yields  a  peculiar  feeling 
of  being  movable  as  a  whole.  Abnormal 
movements  of  the  bowels  are  sometimes 
reco°nised.    When  there  are  localised  ad- 
hesions between  the  visceral  and  parietal 
peritoneum,  if  pressure  is  made  at  a  little 
distance  from  the  seat  of  an  adhesion,  the 
skin  will  rise  in  a  fold  where  this  adhesion 
exists.    Possibly  general  adhesions  might  be 
made  out  by  palpation.   (3)  Percussion  occa- 
sionally reveals  freely  movable  fluid.    As  a 
rule,  however,  it  shows  that  the  fluid  is  not 
freely  movable,  or  that  it  is  actually  loculated 
irregularly,  this  condition  being  associated 
with  more  or  less  solid  material.  Hence 
there  is  extensive  and  diffused  dulness,  which 
may  be  noticed  mainly  in  front,  and  not  m 
dependent  parts.    Not  uncommonly  patches 
of  dulness  and  tympanitic  resonance  are 
found  contiguous  to  each  other,  and  irregu- 
larly distributed,  unaffected  by  posture.  Over 
the  fluid  fluctuation  may,  perhaps,  be  elicited, 
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but  indistinctly ;  and  where  there  is  much 
solid,  the  sensation  on  percussion  is  that  of 
undue  resistance.  (4)  Frictiou-fremitus  and 
friction-sound  are  sometimes  present.  (5) 
Changes  of  posture,  as  a  rule,  produce  com- 
paratively little  or  no  effect  upon  the  shape 
of  the  abdomen,  the  sensations  on  palpation, 
or  the  percussion-sounds. 

When  chronic  peritonitis  is  localised,  it 
may  be  practicable  to  detect  the  condition 
by  palpation  and  percussion.  Moreover, 
when  certain  organs  become  fixed  by  peri- 
toneal adhesions,  especially  if  they  are  dis- 
eased at  the  same  time,  this  state  of  things 
may  often  be  recognised  by  noticing  that  the 
affected  organ  does  not  present  its  normal 
mobility  in  relation  to  manipulation  and 
respiratory  movements. 

Diagnosis. — In  most  instances  chronic 
peritonitis,  if  of  any  extent,  can  be  recog- 
nised without  much  difficulty,  by  attending 
to  the  history  of  the  case,  the  symptoms, 
and  the  physical  signs.  It  may  be  very 
difficult,  or  even  impracticable,  to  distinguish 
positively  between  mere  ascites  and  chronic 
inflammatory  effusion.  All  the  circumstances 
of  the  case  must  be  taken  into  consideration ;  i 
and  in  doubtful  cases  the  removal  of  some  of 
the  fluid,  by  means  of  a  small  trocar,  will 
aid  the  diagnosis.  It  is  important  to  de- 
termine the  cause  of  chronic  peritonitis, 
when  present,  and  especially  whether  it  is 
simple,  tubercular,  or  malignant.  Here, 
again,  the  whole  case  must  be  considered, 
not  forgetting  the  age  of  the  patient,  the 
family  history,  and  the  presence  or  absence 
of  tubercle  or  cancer  in  other  parts.  It  has 
been  said  that  a  haemorrhagic  character  of 
any  fluid  removed  is  significant  of  tuber- 
cular peritonitis,  but  this  certainly  cannot  be 
relied  upon. 

It  is  quite  impossible  to  diagnose  with 
certainty  obscure  cases  of  localised  chronic 
peritonitis,  though  the  condition  might  be 
suspected ;  and  it  may  become  very  difficult, 
even  in  evident  cases,  to  determine  the 
precise  changes  within  the  abdomen. 

Prognosis.— The  prognosis  of  each  case  of 
chronic  peritonitis  must  be  considered  on 
its  own  merits,  as  regards  the  cause  of  the 
disease ;  its  extent  and  products ;  the  pro- 
gress of  the  morbid  changes;  the  effects 
produced  on  the  abdominal  structures ;  and  ' 
the  general  symptoms.  Some  cases  are  of 
little  or  no  consequence;  others  are  very 
serious ;  but  even  in  apparently  severe  cases 
great  improvement,  or  even  practical  re- 
covery, may  take  place.  The  dangers  to  be 
feared  from  the  opening  of  purulent  collec- 
tions in  various  directions  must  be  borne  in 
mind;  and  also  those  liable  to  arise  from 
the  presence  of  bands  of  adhesion  within  the 
abdominal  cavity.  Tubercular  and  carcino- 
raatous  peritonitis  are  necessarily  very  grave 
torms  of  the  disease,  but  the  former  may 
certainly  be  recovered  from. 


Treatment. — With  regard  to  the  local 
conditions  in  chronic  peritonitis,  it  is  often 
desirable    to   endeavour   to    promote  the 
removal  of  morbid   products    within  the 
abdomen.     For   this  purpose  it  may  be 
important  to  keep  the  patient  entirely  at 
rest   in  bed  for  a    time.     The  internal 
administration  of  iodide  of  potassium  or 
syrup  of  iodide  of  iron  may  be  tried ;  and  in 
some  instances  diuretics  might  be  of  use. 
Possibly  the  judicious  administration  of  some 
mercurial  preparation  would  be  serviceable 
in  appropriate  cases.    Violent  purgation  is  to 
be   deprecated ;  but  where  there  is  much 
fluid,  advantage  might   be    derived  from 
repeated  diaphoresis,  induced  by  means  of 
the  hot-air,  vapour,  or  Turkish  bath,  or  by 
the  use  of  jaborandi  or  pilocarpine.  Local 
measures  are  in  some  instances  of  essential 
service,  namely,  counter-irritation,  especially 
by  the  application  of  iodine;  friction  with 
some  oil  or  ointment ;  the  application  of 
mercury  liniment  on  flannel ;  and  pressure. 
The  writer  has  found  pressure  decidedly 
valuable  in  aiding  absorption  in  certain  cases, 
as  well  as  in  giving  support,  the  abdomen 
being  covered  with  cotton-wool,  and  a  suit- 
able bandage  applied  more  or  less  firmly.  A 
flannel  bandage  answers  best.    In  cases  of 
large  effusion,  where  absorption  cannot  be 
effected,  the  writer  has  no  hesitation  in 
recommending  paracentesis,  even  repeated 
when  required,  having  seen  signal  benefit 
follow  this  treatment.    A  localised  purulent 
accumulation  must  be  treated  on  ordinary 
surgical  principles. 

General  treatment  is  often  of  essential 
value  in  cases  of  chronic  peritonitis.  It  is 
directed  to  the  condition  upon  which  the 
disease  depends,  such  as  tuberculosis,  or  to 
its  effects,  but  the  measures  are  similar  in 
the  main,  consisting  of  good  nutritious  diet, 
suitable  sanitary  conditions,  change  of  air, 
and  the  administration  of  cod-liver  oil, 
quinine,  preparations  of  iron,  and  other 
tonics  and  nutrients.  Wine  may  often  be 
given  with  advantage. 

Symptoms  will  probably  need  attention 
from  time  to  time,  such  as  pain,  flatulence, 
dyspeptic  disorders,  constipation,  diarrhoea, 
and  various  other  disturbances.  The  organs 
in  general  must  be  looked  to,  and  their  func- 
tions promoted.  A  free  flow  of  urine  often 
follows  absorption  of  fluid,  or  its  removal  by 
operation. 

Thore  are  many  cases  of  chronic  peri- 
tonitis which  need  no  special  treatment, 
particularly  when  it  has  merely  caused  local 
changes.  For  further  remarks  on  the  treat- 
ment of  the  tubercular  variety,  see  7.  Peri- 
toneum, Morbid  Formations  and  New- 
Growths  in. 

8.  Peritoneum,    Gas   in.  —  Synon.  : 
Pneumoperitoneum ;  Tympanites  Peritonei. 
Gas  may  be  present  in  the  peritoneal 
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cavity  from  three  causes,  namely :  (1)  Its 
escape  from  the  alimentary  canal  through 
some  rupture  or  perforation ;  (2)  Transuda- 
tion  of  gas  through  the  intestinal  wall; 
(3)  Decomposition  of  morbid  materials  in  the 
peritoneal  sac.    The  gas  may  be  generally 
diffused  ;  limited  by  adhesions ;  or  associated 
with  a  collection  of  pus.     The  condition 
cannot  be  said  to  give  rise  to  any  definite 
symptoms,  except  abdominal  distension  and 
discomfort.     When  general  it  might  be 
recognised  by  the  following  physical  signs  : 
(1)  There  is  extreme  and  uniform  distension 
of  the  abdomen,  with  a  specially  prominent 
epigastrium  as  the  patient  lies  on  his  back. 
Sometimes  doughy  fluctuation  is  felt  in  the 
epigastric  region,  with  a  peculiar  pitting 
on  pressure.     (2)  The  percussion-sound  is 
markedly  tympanitic  or  even  metallic,  full 
and  deep  in  tone;  and  this  sound  is  very 
extensive,  completely  annulling  the  anterior 
hepatic  and  splenic  dulness.   (3)  Succussion 
splash  and  sound  may  be  produced,  owing  to 
the  presence  of  gas  and  fluid  in  the  peritoneal 
sac.    These  are  more  uniformly  and  widely 
diffused  than  when  such  phenomena  arise 
from  similar  conditions  in  the  stomach  or 
intestines.    The  aortic  sound  may  also  have 
a  metallic  quality,  and  be  extensibly  audible 
over  the  abdomen.    A  local  collection  of  gas 
might  cause  a  corresponding  fulness  of  the 
abdomen,  and  yield  a  localised  tympanitic  or 
metallic  percussion-sound,  as  well  as  succus- 
sion phenomena  if  associated  with  pus. 

Peognosis  and  Treatment.  —  The  -pro- 
gnosis and  treatment  of  pneumoperitoneum 
have  to  be  considered  in  connexion  with  the 
several  diseases  of  which  it  is  a  part. 

4.  Peritoneum,  Dropsy  of.  —  See 
Ascites. 

5.  Peritoneum,  Haemorrhage  into.— 

Blood  may  escape  in  quantity  into  the  peri- 
toneal cavity  as  the  result  of  external  injury ; 
or  from  the  rupture  or  perforation  of  different 
structures  within  the  abdomen.  An  impor- 
tant form  of  haemorrhage  is  that  which  results 
from  the  rupture  of  an  aneurysm.  More  or 
less  blood  may  be  present  in  inflammatory 
or  dropsical  effusion ;  or  it  may  originate  in 
the  opening  of  vessels  by  morbid  growths, 
or  the  spontaneous  rupture  of  new  vessels. 
Peritoneal  hternorrhage  is  not  uncommon  in 
connexion  with  tubercular  and  malignant 
peritonitis.  It  may  also  occur  from  scurvy 
or  purpura.  Fatal  hemorrhage  has  taken 
place  into  the  peritoneum  owing  to  the 
rupture  of  enlarged  veins,  due  to  portal  ob- 
struction. 

Symptoms.— It  might  possibly  happen  that 
peritoneal  h£emorrhage  could  be  recognised 
during  life,  if  there  were  some  evident  cause 
for  this  condition ;  followed  by  the  physical 
signs  of  the  presence  of  the  blood  in  the 
peritoneal  cavity ;  and  general  indications  of 


loss  of  blood.  As  a  rule,  however,  the  con- 
dition cannot  be  detected  clinically.  The 
hternorrhagic  nature  of  an  effusion  can  only 
be  recognised  by  withdrawing  a  portion  of  it. 

Treatment. — This  merely  consists  in  the 
local  and  general  treatment  for  loss  of  blood, 
if  anything  can  be  done  or  is  required. 

6.  Peritoneum,  Injuries  to. — The  peri- 
toneum is  liable  to  be  injured  from  without 
by  contusions  and  wounds  of  various  kinds  ; 
and  from  within  by  perforations  and  ruptures, 
the  injury  being  aggravated  in  many  cases 
of  this  kind  by  the  introduction  of  matters 
into  the  peritoneal  cavity,  causing  mechanical 
or  chemical  irritation,  or  carrying  with  them 
septic  agents,  such  as  gases,  food,  feces, 
calculi,  bile,  urine,  pus,  or  worms.  The  mere 
injury  to  the  serous  membrane  itself  cannot 
be  said  to  produce  any  evident  phenomena, 
unless  it  be  extensive ;  but  it  leads  usually  to 
serious  effects,  which  have  already  been  con- 
sidered— namely,  haemorrhage,  which  may  be 
on  a  large  or  fatal  scale  ;  and  acute  inflamma- 
tion of  an  aggravated  type.  Of  course,  it 
must  be  remembered  that,  along  with  the 
injury  to  the  peritoneum,  there  is  usually 
associated  some  more  or  less  severe  injury  to 
an  abdominal  organ  or  other  structure,  and 
the  phenomena  resulting  therefrom  will  be 
present. 

7.  Peritoneum,  Morbid  Formations 
and  New- Growths  in. — These  require 
brief  notice,  and  may  be  considered  in  the 
following  order : — 

(a)  Fat. — It  is  necessary  to  call  attention 
to  the  fact  that  the  sub-peritoneal  tissue, 
especially  that  of  the  peritoneal  folds,  be- 
comes in  obese  persons  the  seat  of  a  large 
deposit  of  fat,  an  overgrowth  of  that  nor- 
mally present,  and  this  is  particularly  noticed 
in  the  omentum.  As  a  consequence,  the 
functions  of  the  alimentary  canal  are  un- 
questionably liable  to  be  interfered  with, 
and  various  dyspeptic  symptoms,  flatulence, 
and  constipation  may  arise.  Moreover,  this 
condition  assists  in  producing  enlargement 
of  the  abdomen;  and  in  muffling  the  natural 
tympanitic  soimd.  It  can  be  recognised  at 
once  by  the  appearance  of  the  patient ;  but 
it  is  important  to  remember  that  it  may 
conceal  some  other  morbid  condition  within 
the  abdomen.  The  treatment  is  that  for 
obesity  generally  (see  Obesity).  In  very 
exceptional  instances  distinct  fatty  tumours 
have  occurred  in  connexion  with  the  peri- 
toneum ;  and  these  may  become  separated 
by  constriction  of  then-  attachments. 

(b)  Tubercle.— Tubercle  is  the  most  com- 
mon and  important  new-growth  in  connexion 
with  the  peritoneum.  It  occurs  in  three 
classes  of  cases,  namely— (1)  As  a  part  of 
general  acute  tuberculosis,  the  tubercle  ap- 
pearing in  the  peritoneum  as  a  diffuse 
miliary  deposit,  presenting  the  usual  cha- 
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racters;   (2)  As  a  localised  formation,  in 
connexion  with  tubercular  ulcers  in  the  in- 
testines, granulations  forming  on  the  corre- 
sponding surface  of  the  peritoneum ;  (3)  As 
a  definite  local  disease,  usually  assuming  a 
more  or  less  chronic  or  subacute  course,  and 
accompanied  with  peritonitic  changes.  The 
last  form  is  a  well-recognised  disease  of 
early  life,  and  is  then  often  a  part  of  the  con- 
dition termed  tabes  mesenterica,  being  asso- 
ciated with  tubercular  ulceration  of  the  intes- 
tines, and  tuberculosis  of  the  mesenteric 
glands  (see  Mesenteric  Glands,  Diseases 
of).   Most  cases  occur  under  thirty  years  of 
age,  but  the  complaint  may  be  met  with 
over  fifty.    It  appears  to  be  much  more 
frequent  in  males  than  in  females.    In  the 
latter  it  is  in  the  large  majority  of  fatal  cases 
found  to  be  accompanied  with  tubercular 
disease  of  the  Fallopian  tubes,   which  is 
probably  set  up  by  extension  from  the  serous 
surface.    In  men  the  epididymis  or  testis  is 
sometimes  affected  on  one  or  both  sides. 
The  pleurae  are  not  uncommonly  involved, 
and  occasionally  the   pericardium.  Pul- 
monary tuberculosis  is  usually  present,  to 
which  the  peritoneal  mischief  may  be  second- 
ary, but  this  is  not  always  so  pronounced  as 
to  be  diagnosed  during  life,  at  any  rate  with- 
out careful  examination.    Tubercular  ulcera- 
tion of  the  intestines  is  frequently  associated 
with  the  peritoneal  lesion. 

Anatomical  Characters.— The  morbid 
conditions  found  on  post-mortem  examina- 
tion in  pronounced  cases  of  tubercular  disease 
of  the  peritoneum  consist  of  a  combination 
of  disseminated  tubercles  in  different  stages, 
with  signs  of  chronic  peritonitis.  The  tuber- 
cles are  not  uniformly  scattered,  and  are  said 
to  be  especially  numerous  on  the  under  surface 
of  the  diaphragm  and  in  the  flanks,  while  the 
surface  of  the  intestines  may  be  comparatively 
free.  They  have  usually  undergone  more 
or  less  caseation  or  a  fibrous  change  in 
different  parts.  As  the  result  of  the  peri- 
tonitis, great  thickening  and  extensive  ad- 
hesions are  usually  present,  with  much  con- 
traction. The  omentum  is  in  many  cases 
drawn  up  into  a  firm  flattened  mass  across 
the  upper  part  of  the  abdomen,  below  the 
stomach,  and  often  contains  much  caseous 
matter,  or  recent  tubercle.  The  mesentery 
is  also  contracted,  drawing  the  intestines  to- 
gether, and  distorting  them.  The  bowels  may 
be  completely  matted  together,  and  perforated 
by  tubercular  ulcers  at  different  points.  More 
or  less  effusion  is  almost  always  present,  con- 
sisting of  turbid  serum  or  pus ;  and  it  often 
contains  altered  blood  in  variable  quantity. 
BomebmeB  abundant  haemorrhage  takeB  place 
into  the  peritoneum.  The  effusion  is  frequently 
localised  by  adhesions  at  different  points  ;  or 
it  may  be  ultimately  removed  altogether,  and 
only  adhesions  left. 

Symptoms— The  clinical  phenomena  pre- 
sent  considerable  variety  in  different  cases, 


as  regards  their  nature  and  progress.  In  some 
instances  tubercular  disease  of  the  peritoneum 
begins  acutely,  or  in  a  succession  of  acute 
attacks,  usually  circumscribed,  with  symp- 
toms like  those  of  peritonitis,  then  subsiding 
into  a  chronic  condition.    Far  more  com- 
monly the  progress  is  subacute  or  chronic 
and  insidious,  or  even  latent  for  a  time.  In 
other  cases  there  are  marked  remissions  of 
the  symptoms  during  their  progress,  both 
local  and  general.    The  phenomena  may  be 
summarised  as  those  of  the  peritoneal  inflam- 
mation already  described,  and  the  presence  of 
firm  lumps  in  the  abdomen,  mainly  revealed 
by  physical  examination ;  with  general  symp- 
toms of  tuberculosis,  usually  in  a  pronounced 
degree  ;  and  often  signs  of  implication  of 
other  important  organs  and  structures  in  the 
tubercular  process.    The  detection  of  the 
great  omentum,  which  is  felt  as  a  rounded 
mass,  extending  more  or  less  obliquely  across 
the  upper  part  of  the  abdomen,  is"  highly 
significant  in  the  diagnosis  of  tubercular 
disease  of  the  peritoneum.    In  some  cases 
there  is  firm  thickening,  with  redness  and 
soreness,  around  the  umbilicus,  which  is 
usually  due  to  extension  of  inflammation 
from  the  peritoneum  along  the  obliterated 
umbilical  vessels  to  the  surface.  Occasionally  ' 
the  umbilicus  has  given  way,  and  a  discharge 
of  pus  has  taken  place  from  the  peritoneal 
cavity.  _  Tubercular  peritonitis  is  usually 
chronic  in  its  progress.  It  is  a  serious  disease, 
but  is  not  so  fatal  as  was  formerly  supposed, 
especially  in   young  subjects,   and  when 
treated  in  accordance  with  modern  views. 

Treatment. — The  general  measures  suit- 
able for  tubercular  disease  must  be  carried 
out,  as  well  as  those  already  indicated  for 
chronic  peritonitis.  Dr.  Wilks  recommends 
the  administration  of  iodide  of  potassium,with 
or  without  quinine,  and  inunction  over  the 
abdomen  with  hniment  of  mercury,  followed 
by  the  application  of  tincture  of  iodine.  Ope- 
rative treatment  is  now  fully  recognised  as  a 
means  of  cure  in  suitable  cases  of  tubercular 
peritonitis.  The  writer  has  seen  recovery 
follow  paracentesis  for  a  large  effusion  in  a 
case  undoubtedly  tubercular.  The  method 
usually  practised,  however,  is  to  open  the 
abdomen,  wash  out  the  peritoneal  cavity,  and 
drain  it.  For  details,  reference  must  be  made 
to  surgical  works. 

(c)  Cancer. — Cancer  is  comparatively  rare 
in  the  peritoneum.  It  is  by  far  most  com- 
monly secondary,  originating  from  extension, 
or  as  a  distinct  secondary  formation;  and 
chiefly  following  malignant  disease  of  the 
alimentary  canal,  especially  the  stomach, 
liver,  pancreas,  retro-peritoneal  glands,  and 
female  generative  organs,  particularly  the 
ovary.  It  can  extend  from  one  Rerous 
surface  to  another  without  the  formation  of 
adhesions.  Rarely  this  disease  is  primary, 
and  has  then  been  referred  to  injury  in 
some  instances.     The  writer  has  recently 
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met  with  a  case  in  which  peritoneal  cancer 
seemed  to  be  primary.  It  is  very  rare  under 
thirty,  but  has  been  observed  even  in  child- 
hood. Most  cases  occur  between  fifty  and 
sixty.  The  disease  is  much  more  common 
in  females  than  in  males. 

Peritoneal  cancer  is  generally  of  the  scir- 
rhous type,  but  is  occasionally  encephaloid, 
melanotic,  or  colloid,  the  last  being  compara- 
tively frequently  found  here,  and  it  may  form 
an  enormous  mass.  Virchow  believes  that 
the  growths  are  often  sarcomatous.  Rarely 
the  disease  assumes  an  acute  character,  the 
cancer  being  in  diffused  nodules.  Usually 
chronic,  it  either  takes  the  form  of  separate 
nodules,  which  are  often  umbilicated ;  or  of 
an  infiltration,  sometimes  of  great  thickness. 
Probably  this  appearance  is  due  to  an  aggre- 
gation of  nodules.  Each  nodule  may  send 
out  processes,  which  tend  to  pucker  and  drag 
the  neighbouring  part  of  the  peritoneum  to 
it  as  a  centre.  The  distribution  of  the 
nodules  is  very  variable.  They  are  usually  far 
more  abundant  in  the  flanks  and  over  the 
diaphragm  than  elsewhere.  The  omentum 
may  be  drawn  up  into  a  solid  mass,  as  in 
tubercular  disease.  Generally  there  are  asso- 
ciated signs  of  chronic  peritonitis,  with  more 
or  less  effusion,  which  is  often  hasmorrhagic  ; 
extensive  haemorrhages  sometimes  take 
place.  Abdominal  organs  are  usually  found 
implicated;  or  the  cancerous  process  may 
lead  to  their  destruction  or  perforation.  In 
some  instances  there  is  a  large  dropsical 
effusion  in  the  peritoneal  cavity. 

Symptoms  and  Diagnosis. — The  clinical 
phenomena  in  different  cases  of  peritoneal 
cancer  are  very  variable  in  their  exact  nature, 
but  their  general  characters  may  be  readily 
understood.  At  first  the  disease  will  probably 
be  obscure,  and  the  symptoms  indefinite. 
Abdominal  pain  is  commonly  complained  of, 
and  is  often  increased  paroxysmally  from 
intestinal  disorder ;  tenderness  here  and  there 
is  also  generally  marked.  There  may  be 
signs  of  more  or  less  disturbance  of  abdomi- 
nal organs,  or  one  or  other  of  these  is  in  most 
instances  also  the  seat  of  disease.  Cancerous 
growths  in  the  peritoneum  tend  to  interfere 
considerably  with  the  alimentary  canal,  and 
by  their  contraction  and  puckering  may  cause 
marked  narrowing  of  the  intestinal  tract,  or 
even  give  rise  to  ileus.  They  may  produce 
other  symptoms  by  pressure  on  various 
structures.  Ascites  is  a  very  frequent  symp- 
tom ;  and  jaundice  sometimes  occurs. 
Physical  examination  will  reveal  signs  of 
the  growth  itself;  of  chronic  peritonitis; 
and  of  ascites.  Cancerous  nodules  may 
originate  friction-sounds.  In  some  instances 
a  hard  thickening  or  mass  is  evident  in  the 
tissues  around  the  umbilicus,  which  may 
also  look  red  and  inflamed,  as  in  a  case 
recently  under  the  care  of  the  writer.  If 
fluid  is  withdrawn  from  the  peritoneal 
cavity,  it  is  usually  more  or  Iobs  mixed  with 
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blood  ;  and  marked  anaemia  or  fainting  may 
result  from  haemorrhage.  The  general  symp- 
toms and  cachexia  of  cancer  become  pro- 
nounced during  the  progress  of  the  disease. 
Its  course  is  occasionally  somewhat  acute, 
with  pyrexia ;  as  a  rule,  it  is  more  or  less 
chronic,  with  little  or  no  fever,  or  this  only 
occurs  at  intervals.  The  termination  is  neces- 
sarily invariahly  fatal. 

It  is  necessary  to  offer  a  few  separate  re- 
marks about  colloid  involving  the  peritoneum. 
This  condition  is  attributed  to  a  colloid  de- 
generation of  a  carcinoma.  All  the  abdomi- 
nal viscera  may  be  enveloped  in  thick  layers, 
consisting  of  round  gelatinous  masses.  Many 
of  these  are  attached  only  by  the  most  deli- 
cate threads,  or  even  seem  to  be  free.  It  is 
a  very  rare  disease,  but  when  present  in  a 
marked  form  is,  according  to  the  writer's 
limited  experience  of  it,  easily  recognised 
clinically  by  the  following  physical  signs  : 
(1)  The  abdomen  is  greatly  and  may  be 
enormously  enlarged,  but  is  not  quite  uni- 
form or  symmetrical ;  the  umbilicus  is  only 
stretched,  not  everted.  (2)  Palpation  gene- 
rally reveals  a  feeling  of  resistance,  with 
rather  firm,  irregular  masses.  Fluctuation 
is  either  absent  or  very  indistinct.  (3)  There 
is  extensive  dulness,  with  resistance,  over 
the  abdomen,  the  anterior  regions  being 
markedly  dull,  and  there  being  no  indica- 
tions of  accumulation  of  fluid  specially  in 
the  flanks.  (4)  Usually  a  change  of  posture 
produces  little  or  no  effect  upon  the  physical 
signs.  (5)  A  slimy  gelatinous  fluid  may  pos- 
sibly be  removed  by  the  exploratory  needle 
or  aspirator  ;  and  occasionally  a  similar  fluid 
is  said  to  be  discharged  per  rectum,  or  from 
the  stomach. 

Teeatment. — Nothing  can  be  done  in  cases 
of  malignant  disease  of  the  peritoneum,  ex- 
cept to  treat  symptoms. 

(d)  Bare  formations. — Among  rare  forma- 
tions found  in  the  peritoneum  may  be  men- 
tioned hydatids,  associated  or  not  with  a 
similar  disease  in  one  or  more  organs; 
serous,  dermoid,  and  colloid  cysts  ;  fibromata ; 
myxomata ;  and  remains  of  blood-clots. 

8.  Peritoneum,  Malformations  of.— 
It  will  suffice  to  mention  under  this  head 
that  the  folds  of  the  peritoneum,  such  as  the 
mesentery,  may  be  abnormal  in  length  or 
formation ;  that  unusual  bands  or  openings 
may  be  present;  and  that  prolongations  oi 
the  peritoneum,  which  naturally  become  ob- 
literated or  shut  out  from  the  general  cavity, 
sometimes  do  not  undergo  these  changes,  as 
may  be  illustrated  by  the  occasional  patency 
of  the  process  of  the  serous  membrane  which 
descends  with  the  testis  into  the  scrotum. 
As  the  result  of  these  abnormalities,  dis- 
placements of  organs  may  occur;  or  their 
movements  are  restricted  or  too  free;  or 
constriction  of  the  intestine  may  take  place. 
These  conditions   can  only  be  recognised 
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clinically  by  their  effects ;  and  not  uncom- 
monly they  cannot  be  made  out.  Treatment 
may  sometimes  be  directed  to  their  cure,  as 
is  exemplified  in  the  radical  cure  of  a  con- 
genital hernia. 

Frederick  T.  Roberts. 

PERITYPHLITIS  (nept,  around ;  and 
Tv<f>\6v,  the  caecum). — Synon.  :  Fr.  Peri- 
typhlite ;  Phlegmon  iliaque ;  Ger.  Peri- 
typhlitis. 

Definition.— By  perityphlitis  is  under- 
stood a  peritonitis  localised  to  the  region  of 
the  c£ecum.  The  clinical  phenomena  repre- 
sented by  this  form  of  peritonitis  have  been 
included  under  such  terms  as  typhlitis, para- 
typhlitis, and  inflammation  of  the  vermi- 
form appendix.  Typhlitis  was  formerly  con- 
sidered to  indicate  especially  an  inflamma- 
tion of  the  caecum  itself,  and  paratyphlitis 
to  be  applicable  to  an  inflammation  of  the 
connective  tissue  which  was  at  one  time  erro- 
neously supposed  to  invest  the  csecum  behind. 
The  term  'perityphlitis'  does  not  concern 
itself  with  the  seat  of  origin  of  the  trouble, 
but  indicates  with  sufficient  clearness  the 
predominant  pathological  feature  of  an  affec- 
tion which  may  arise  in  many  ways,  and 
which  has  no  precise  clinical  individuality 
until  the  peritoneum  in  the  caecal  region  has 
become  inflamed. 

Normal  Anatomy.— The  caecum  is  that  part 
of  the  large  intestine  which  lies  below  the 
level  of  the  ileo-caecal  valve,  that  is  to  say, 
below  the  point  of  entrance  of  the  ileum.  The 
average  breadth  of  the  adult  csecum  is  three 
inches,  and  the  average  length  two  and  a 
quarter  inches.  The  caecum  is  always  entirely 
covered  by  peritoneum,  and  is  never  attached 
by  areolar  tissue  to  the  iliac  fascia.    It  is 
usually  found  lying  upon  the  psoas  muscle, 
and  so  placed  that  its  apex  just  projects  be- 
yond the  inner  border  of  that  muscle,  and 
corresponds  with  a  point  a  little  to  the  inner 
side  of  the  middle  of  Poupart's  ligament.  In 
exceptional  instances  the  caecum  may  be  found 
within  'the  pelvic  cavity,  or  even  to  have 
passed  to  the  left  of  the  median  line.  In 
examples  of  imperfect  descent  of  the  caput 
coli  this  part  of  the  bowel  may  be  met  with 
close  beneath  the  liver  or  high  up  in  the  right 
Join.    The  average  length  of  the  vermiform  j 
appendix  is  three  inches,  and  in  the  majority  ' 
of  instances  the  process  is  found  twisted  upon 
itself.    This  spiral  disposition  depends  mainly 
upon  the  shortness  of  its  mesentery.    In  the 
adult  body  the  appendix  will  usually  be  found 
to  lie  behind  the  end  of  the  ileum  and  its 
mesentery,  and  to  point  in  the  direction  of 
the  spleen.    Another  position  which  is  not 
infrequent  is  a  vertical  position  behind  the 
csecum.    The  process  may  occupy  the  pelvis, 
POd  may  be   found  in  contact   with  the 
sigmoid  flexure,  rectum,  uterus,  or  bladder. 

A.T10L00Y.— Perityphlitis  has  been  noticed 
to  loilow  an  exposure  to  cold,  and  also  after 
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violent  exercise,  but  it  is  very  doubtful 
whether  either  of  these  circumstances  alone 
could  be  responsible  for  the  attack,  though 
very  possibly  they  are  effective  accessories  to 
any  of  the  pathological  conditions  to  be  pre- 
sently mentioned.  Injury  to  the  caecum  from 
blows,  &c,  might  set  up  the  disease,  and  even 
produce  a  chronic  inflammation  with  progres- 
sive ulceration  of  the  structures  in  the°iliac 
fossa.  Formerly  it  was  usual  to  attribute 
many_  cases  of  perityphlitis  to  rheumatism, 
but  with  an  extended  knowledge  of  its  real 
causation  there  seems  no  good  grounds  now 
for  such  an  idea. 

The  important  predisposing  causes,  how- 
ever, are  to  be  found  in  sex  and  age.  By  far 
the  larger  proportion  of  cases— some  say  even  ' 
three-fourths— are  males,  although  in  the 
milder  cases  associated  with  extreme  con- 
stipation this  preponderance  is  not,  in  our 
experience,  so  marked.  It  has  been  esti- 
mated that  33  per  cent,  of  the  cases  occur 
between  the  ages  of  twenty-one  and  thirty, 
and  30  per  cent,  between  eleven  and  twenty 
years,  the  remainder  being  distributed  over 
younger  and  older  ages  than  these ;  the  ma- 
lady therefore  is  mainly  incidental  to  child- 
hood and  early  adult  life. 

Anatomical  Characters  and  Pathology. 
1.  Perityphlitis  may  originate  in  the  caecum. 
In  such  rare  instances  an  ulcer  of  the 
mucous  membrane  has  probably  been  pro- 
duced by  the  mechanical  and  chemical  irri- 
tation of  impacted  faecal  matter,  or  by  the 
lodgment  of  a  foreign  substance.  The  ulcer 
has  extended  in  depth  until  an  inflamma- 
tion of  the  peritoneum  has  been  induced. 
This  condition  is  not  often  met  with  in  the 
post-mortem  examination  of  fatal  cases,  but 
it  has  been  demonstrated  during  the  progress 
of  an  operation  for  perityphlitis.  Perforation 
of  the  caecum,  and  consequent  perityphlitis, 
has  been  produced  by  a  tubercular  idcer,  and 
more  rarely  by  a  dysenteric  or  even  typhoid 
lesion.  Epithelioma  of  the  caecum  which 
has  perforated  has  also  been  known  to  cause 
the  symptoms  of  perityphlitis. 

2.  The  disease  may  start  from  the  vermi- 
form appendix.  The  process  may  become  so 
twisted  upon  itself,  owing  to  the  scantiness 
of  its  mesentery,  that  its  lumen  is  occluded. 
Mucus  may  collect  behind  the  point  of  block- 
ing,  and  the  distal  part  of  the  process,  becom- 
ing distended  thereby,  may  form  a  large  and 
firm  swelling.  In  this  distended  part  of  the 
appendix  suppuration  may  occur,  and  perfora- 
tion follow.  Severe  perityphlitis,  regarded 
clinically,  may  be  met  with  in  cases  in  which 
the  appendix  has  not  given  way,  and  in 
which  no  pus  has  been  produced  within  its 
lumen.  (See  series  of  cases,  Brit.  Med. 
Journ.  April  22,  1893.)  On  the  other  hand, 
as  a  result  of  torsion,  tho  vessels  may  be 
compressed  and  the  appendix  may  becomo 
wholly  gangrenouB,  or  it  may  be  found  in  cases 
which  have  recovered  to  present  the  appenr- 
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ance  of  having  been  cut  into  two  or  three 
pieces.  In  another  series  of  cases  a  foreign 
body  in  the  appendix  has  been  the  cause  of 
an  acute  inflammation  of  the  process,  or  of 
a  perforative  peritonitis  about  it.  Such  bodies 
have  included  seeds,  grape-stones,  cherry- 
stones, bristles,  pins,  shot,  minute  gall- 
stones, and  the  like.  Foreign  bodies  of  this 
class  may  be  expected  to  be  the  cause  of  the 
perityphlitis  in  about  one-eighth  of  the 
cases.  In  more  than  one-third  of  the  in- 
stances of  perityphlitis,  as  revealed  by  post- 
mortem records,  a  concretion  has  been  dis- 
covered. The  salts  forming  these  little  bodies 
are  derived  from  the  mucus  secreted  by  the 
appendix.  There  is  often  as  a  nucleus  a 
minute  foreign  body.  It  is  probable  that 
the  formation  of  these  concretions  is  pre- 
ceded by  some  disturbance  of  the  blood- 
supply,  whereby  the  mucous  membrane  ia 
irritated  and  a  chronic  catarrh  is  maintained. 
In  146  cases  of  perforation  of  the  appendix 
collected  by  Matterstock  a  concretion  was 
found  in  sixty-three  instances,  and  a  foreign 
body  in  nine.  In  the  remaining  examples 
it  may  be  concluded  that  the  trouble  took 
origin  in  the  walls  of  the  appendix  itself. 

As  a  result  of  repeated  attacks  of  inflamma- 
tion, the  appendix  may  become  obliterated, 
and  the  total  effacement  of  the  process  may 
occur  without  suppuration  having  taken  place. 

Among  the  least  common  causes  of  peri- 
typhlitis may  be  mentioned  actinomycosis 
of  the  appendix,  and  tubercular  ulceration 
of  that  part. 

A  perityphKtic  abscess  is  primarily  intra- 
peritoneal, and  is  an  encysted  form  of  sup- 
purative peritonitis.  In  the  majority  of  in- 
stances the  centre  of  the  abscess  is  behind 
the  ceecum.  The  contained  pus  is  sometimes 
of  wholesome  appearance  and  free  from 
offensive  odour.  In  the  larger  proportion  of 
the  cases,  however,  it  has  a  distinctly  fecal 
smell,  a  circumstance  which  attends  most 
abscesses  in  connexion  with  the  lower  bowel, 
and  which  does  not  of  necessity  imply  that 
the  contents  of  the  intestine  have  escaped 
into  the  abscess  cavity.  In  the  minority  of 
the  examples  the  abscess  does  contain  fecal 
matter,  and  the  lumen  of  the  intestinal  canal 
is  opened  up.  The  fecal  material  may  have 
escaped  through  a  rent  in  the  appendix,  or 
may  have  followed  gangrene  of  that  process, 
or,  less  often,  may  have  made  its  way  through 
an  aperture  in  the  csecum.  This  perforation 
may  have  proceeded  from  within  outwardB, 
but  more  usually  it  is  due  to  the  bursting 
into  the  csecum  of  an  abscess  which  had  com- 
menced outside  the  caput  coll.  The  direc- 
tion in  which  the  abscess  tends  to  burst  is 
illustrated  by  sixty-seven  cases  collected  by 
Bull.  In  twenty-eight  instances  it  burst 
through  the  anterior  abdominal  partetes ; 
in  fifteen  it  entered  the  ceecum ;  in  eight  the 
general  peritoneal  cavity;  and  in  two  in- 
stances each  it  made  its  way  respectively 


into  the  thorax,  the  rectum,  and  the  bladder. 
The  abscess  often  shows  a  tendency  to  extend 
upwards  behind  or  along  the  ascending 
colon,  and  it  is  by  this  route  that  the  thorax 
has  been  reached  and  an  empyema  produced. 
The  abscess,  when  it  extends  to  the  pelvis, 
may  pursue  the  course  of  any  other  pelvic  ab- 
scess, and  may  thus  make  its  way  out  into  the 
buttock  and  perinseum,  and  may  even  extend 
down  the  thigh.  The  comparative  frequency 
with  which  a  suppurative  collection  started 
by  disease  in  the  appendix  may  make  its 
way  into  the  ceecum  has  given  rise  to  an 
exaggerated  and  erroneous  idea  of  the  fre- 
quency with  which  the  caecum  is  primarily 
involved  in  these  cases.  Suppurative  pyle- 
phlebitis may  be  met  with  in  association 
with  perityphlitis.    See  Appendix. 

Symptoms  and  Course. — The  signs  and 
symptoms  which  are  associated  with  the 
structural  changes  just  described,  and  deter- 
mined by  the  causes  just  indicated,  exhibit 
a  marked  variety  in  mode  of  onset,  course, 
severity,  and  duration  ;  so  much  so  that  de- 
scriptions of  extreme  cases  are  scarcely 
recognisable  at  first  as  pertaining  to  what 
we  regard  as  the  same  disease.  It  is  also 
probable  that  the  clinical  application  of  the 
term  '  perityphlitis '  is  of  somewhat  wider 
range  than  its  pathological  significance  as 
here  defined ;  there  are  many  cases,  for  in- 
stance, commonly  so  designated,  in  which  an 
actual  peritonitis  is  of  doubtful  existence. 
The  exact  relation  of  the  clinical  conditions 
observed  to  the  existing  anatomical  changes 
is  sometimes  uncertain,  more  especially  in 
the  milder  cases  which  end  in  complete 
recovery,  and  cannot  be  investigated  post 
■mortem. 

Three  well-marked  groups  may  be  recog- 
nised, to  one  or  other  of  which  most  cases 
may  be  referred,  though  occasionally  the  dis- 
ease runs  a  course  which  cannot  be  exactly 
included  within  one  of  these  types. 

(a)  In  the  first  group  will  be  found  those- 
cases  which,  occurring  in  apparently  healthy 
persons,  or  with  but  very  little  and  unimport- 
ant previous  symptoms,  run  an  exceedingly 
rapid  course  of  a  few  hours,  death  resulting 
at  the  outside  within  two  days.  Here  the 
symptoms  are  mainly  those  of  perforation  of 
the  intestine,  with  very  little  indication  of  the 
seat  of  the  lesion.  The  patient  is  suddenly 
attacked  with  severe  abdominal  pain,  by  no- 
means  necessarily  felt  in  the  neighbourhood 
of  the  C83cum,  but  often  about  the  umbilicus, 
followed  by  all  the  symptoms  of  collapse, 
which  may  be  very  soon  fatal  (see  Intestines, 
Diseases  of:  21.  intestines,  Perforation  and 
Rupture  of).  The  necropsy  reveals  perfora- 
tion of  the  vermiform  appendix  or  very  ex- 
ceptionally of  the  ceecum,  and  some  degree 
of  localised  peritonitis.  _ 

(6)  The  onset  of  the  symptoms  in  the  next 
group  also  takes  place  as  a  rule  without 
any  history  of  previous  discomfort,  constipa- 
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tion,  or  illness ;  and  whilst  less  rapid  than  in 
the  preceding,  they  are  usually  well  marked. 
Often  commencing  with  a  chill  or  rigor, 
these  cases  are  also  characterised  by  acute 
pain,  indifferently  referred  to  the  belly  gene- 
rally, or  perhaps  specially  to  the  umbilical  or 
caecal  region.  The  pain  may  cause  a  moderate 
degree  of  collapse,  out  not  nearly  so  severe  as 
that  associated  with  acute  perforation,  which 
we  may  surmise  in  the  cases  under  considera- 
tion has  not  yet  actually  taken  place  ;  or,  if  it 
have  occurred,  its  effects  are  strictly  confined 
to  the  immediately  adjacent  region.  With 
the  pain,  which  becomes  paroxysmal  and 
often  radiating  to  the  testis,  pudendum,  thigh, 
or  bladder,  there  is  considerable  tenderness, 
which  may  be  distinctly  limited  to  the  right 
iliac  region,  and  thereby  becomes  an  import- 
ant factor  in  the  diagnosis.    Other  signs  of 
localised  peritonitis  quickly  supervene  :  the 
abdomen  becomes  distended  and  tympanitic ; 
and  occasionally,  if  the  tenderness  do  not 
prevent,  a  slightly  increased  resistance  is  per- 
ceptible over  the  caecum,  due  in  part  to  the 
rigidity  of  the  abdominal  muscles,  and  partly 
perhaps  to  retained  fasces  in  the  caecum,  or 
inflammatory  effusion  around  that  structure. 
The  temperature  rises  two  or  three  degrees 
or  even  to  104°  or  105°  F.;  the  pulse  is  fre- 
quent and  thready;  respirations  are  quick- 
ened ;  and  the  aspect  of  the  patient  is  that  of 
severe  illness.    There  is  constipation;  often 
severe  tenesmus;  and  vomiting,  which  may 
be  mild  and  only  excited  by  food,  or  of  a 
bilious  character,  but  its  occurrence  is  not 
followed  by  any  sensation  of  relief.  The 
tongue  is  thickly  coated,  or  dry  brown  and 
cracked,  with  sordes  on  the  teeth.    Some  ob- 
servers have  noted  a  very  abundant  flow  of 
urine,  which  contains  an  excess  of  indican ; 
and  frequency  of  micturition.    The  patient 
may  remain  in  much  the  same  state  for  two 
or  three  days,  when  the  pain  and  tenderness 
spread  over  the  abdomen.     The  le<*s  are 
drawn  up  and  the  arms  raised  above  the 
head  so  as  to  relax  the  parietes  and  increase 
the  capacity  of  the  abdominal  cavity ;  and 
with  an  intensification  of  the  above  symp- 
toms there  exist  all  the  evidences  of  gene- 
ral peritonitis,  from  which  the  patient  may 
succumb  within  the  next  few  days,  though 
recovery  even  at  this  stage  is  not  quite  un- 
known.   Or  the  inflammation  may  assume 
a  distinctly  suppurative  character,  leading  to 
the  formation  of  a  large  quantity  of  pus 
encysted  within  the  peritoneal  cavity  in  the 
c*cal  region,  giving  rise  to  an  increasing 
tulness  and  resistance,  which  may  be  de* 
Meted  through  the  abdominal  wall,  or  some- 
"mes   by  rectal   or   vaginal  examination. 
Ahe  abscess  thns  formed  may  extend,  and 
TOW  in  one  or  other  of  the  directions  already 
either  td'  n°n  the  abdomen  b*™%  opened, 
miJpK-  /•  the  8nrgeon  or  P°8t  mm-tcm,  the 
2h'919  8efe"  to  have  started  from  ulcera- 
tu>n  and  perforation  of  the  appendix;  and 
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these  cases  only  differ  from  those  in  the  for- 
mer group  in  degree  of  severity  and  rapidity, 
their  longer  duration  affording  the  oppor- 
tunity for  the  development  of  additional 
symptoms.  It  may  be  observed  that  cases 
ol  this  severe  type  do  occasionally  begin  with 
mild  symptoms  such  as  characterise  the  fol- 
lowing group,  or  the  graver  manifestations 
may  be  delayed  m  their  occurrence  ;  but  it  is 
estimated  that  68  per  cent,  of  the  fatal  cases 
die  within  eight  days. 

(o)  The  third  class  of  cases— certainly  the 
most  numerous— include  those  which  are 
much  less  severe  in  their  character,  more 
prolonged  in  duration,  and  generally  recover. 
Contrary  to  what  obtains  in  the  previous 
groups,  the  patients  are  more  frequently 
women,  and  a  previous  history  of  constipa- 
tion, often  excessive,  is  the  general  rule. 
After  perhaps  a  more  than  usually  obstinate 
confinement  of  the  bowels,  or  some  gross  error 
in  diet,  such  as  eating  a  very  large  quantity 
of  nuts,  the  patient  complains  of  very  definite 
pain  over  the  cascum,  which  is  found  to  be 
tender,  swollen,  resistant,  and  dull  on  percus- 
sion, due  to  faecal  accumulation.  It  is  the  pro- 
minence of  the  local  symptoms  which  specially 
characterises  this  class  of  cases,  the  seat  of 
the  trouble  being  obvious  from  the  commence- 
ment.   There  is  also  a  moderate  and  very 
irregular  rise  of  temperature,  rarely  exceeding 
103°  P.,  with  soft  quick  pulse,  and  general 
febrile  symptoms.   The  constipation  persists, 
owing  to  the  arrested  peristalsis  from  inflam-  " 
mation  of  the  bowels ;  and  nausea  or  vomiting 
is  of  frequent  occurrence,  though  not  often 
very  severe.    It  is  in  these  patients  that  is 
commonly  noticed  the  drawing-up  of  the 
right  leg,  which  is  flexed  across  the  other 
thigh,  so  as  to  relieve  as  far  as  possible  the 
pressure  of  the  abdominal  wall  on  the  swol- 
len region.   The  pain  continues  of  a  dull 
aching  character,  now  and  then  with  sharper 
twinges,  and  often  spreads  across  the  lower 
part  of  the  abdomen,  and  suggests  an  exten- 
sion of  the  peritonitis,  though  it  is  doubtful 
whether  this  is  really  the  case ;  it  also  shows 
a  great  tendency  to  pass  down  the  inner  and 
anterior  surface  of  the  right  thigh,  due  to 
pressure  on  the  genito-crural  nerve.  Some- 
times there  is  cedema  of  the  right  leg,  from 
thrombosis  of  the  iliac  vein  induced  by  pres- 
sure.  The  duration  of  these  cases  is  very  un- 
certain, and  much  depends  on  their  treat- 
ment ;  some  last  but  a  few  days,  others  may 
continue  for  two  or  even  throo  weeks,  vary- 
ing much  in  the  severity  of  the  symptoms, 
for  some  days  the  patient  being  gravely  ill 
and  then  appearing  considerably  better,  fluc- 
tuating from  day  to  day.    The  extent  of  the 
swelling  and  dulness  is  frequently  changing, 
as  also  to  a  less  degroo  the  pain  and  general 
symptoms.    A  small  proportion  of  the  caseB 
which  run  tho  course  described  end  in  sup- 
puration, and  tho  formation  of  a  circum- 
scribed abscess,  such  as  occurs  in  the  fonner 
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group ;  but  the  greater  majority  end  in  reso- 
lution and  complete  cure.  How  far  the  ap- 
pendix is  concerned  in  these  cases  is  doubtful, 
and  certainly  it  is  unlikely  that  gross  lesions 
of  that  structure  occur  in  any  but  the  few 
which  suppurate;  nevertheless  it  has  been 
shown  that  very  mild  perityphlitis  does 
follow  disease  of  the  appendix,  and  may  end 
in  perfect  recovery,  and  also  that  suppura- 
tion does  not  always  occur  even  when  severe 
disease  of  that  organ  exists.  It  is  probable 
that  in  certain  of  these  milder  cases  the 
caecum  is  more  at  fault,  being  in  a  state  of 
inflammation  and  probable  ulceration,  deter- 
mined by  the  irritation  of  the  hardened  fseces, 
and  that  it  is  a  true  typhlitis — the  stercoral 
typhlitis  of  writers — the  well-defined  swell- 
ing being  partly  formed  by  the  thickened 
wall  of  the  inflamed  bowel,  with  perhaps  some 
peritonitis,  and  still  more  by  the  retained  in- 
testinal contents. 

Relapsing  perityphlitis. — A  marked  cha- 
racteristic of  the  morbid  state  under  con- 
sideration is  its  liability  to  relapse — 11  per 
cent,  of  the  cases  are  estimated  to  do  so.  A 
slight  indiscretion  in  diet  maybe  sufficient  to 
reinduce  it,  and  it  may  recur  from  this  cause 
again  and  again ;  or  it  may  be  that  the 
patient  has  got  about  before  the  attack  has 
completely  subsided;  or  in  many  cases  re- 
lapse may  occur  when  every  care  has  been 
taken,  and  successive  recurrences  are  likely 
to  be  of  increasing  severity.  When  suppu- 
ration has  taken  place  as  a  result  of  per- 
foration of  the  appendix  and  escape  of  the 
original  irritant,  concretion,  or  foreign  body 
in  the  discharge  from  the  abscess,  recur- 
rence is  not  so  likely  to  happen  ;  but  so  long 
as  it  remains  it  is  an  ever-present  source 
of  danger  ;  nor  will  there  be  relapses  if  the 
appendix  have  become  gangrenous  and  sepa- 
rated. The  exciting  causes  of  these  relapses 
may  be  found  in  the  condition  of  the  appen- 
dix itself,  which  by  becoming  twisted  or 
bent  on  itself,  fixed  by  adhesion,  or  stenosed 
by  a  cicatrix  of  an  old  ulcer,  permits  an 
accumulation  of  mucus  within  it,  and  con- 
sequent distension  of  its  distal  end ;  this 
condition  is  sufficient  to  set  up  a  localised 
peritonitis,  which  recurs  until  the  pseudo-cyst 
is  emptied,  and  the  lumen  of  the  process 
finally  and  completely  occluded.  The 
attacks  which  form  the  third  group  of  cases 
above  described,  which  are  closely  associated 
with  fecal  retention,  are  also  likely  to  be 
repeated  unless  the  bowels  are  kept  regularly 
and  thoroughly  opened.  The  liability  to 
some  accumulation  taking  place,  even  when 
there  is  a  daily  evacuation,  is  not  to  be  for- 
gotten. 

Diagnosis. — The  condition  known  as  peri- 
typhlitis requires  to  be  distinguished  from 
several  other  intestinal  affections.  In  ileo- 
CEecal  invagination,  which  may  give  rise  to 
many  of  the  symptoms  above  described,  the 
evidences  of  obstruction  rather  than  of  periton- 


itis predominate,  the  pain  is  more  acute,  and 
vomiting  is  usually  more  severe  and  persist- 
ent, whilst  the  stools  contain  bloody  mucus ; 
tenesmus  also  in  these  cases  is  much  more 
marked.  Other  forms  of  acute  intestinal 
obstruction  may  be  mistaken  for  it,  and  often 
cannot  be  distinguished  ;  the  presence  of  dis- 
tinct swelling,  dulness,  tenderness,  and  pain 
restricted  to  an  area  in  the  iliac  fossa  are 
of  primary  importance  in  determining  the 
case  to  be  perityphlitic.  Occasional  cases 
of  enteric  fever,  where  there  is  consti- 
pation and  absence  of  rash,  may  be  con- 
fused with  the  malady  under  consideration, 
especially  as  the  neighbourhood  of  the 
caecum  is  the  situation  where  the  most  dis- 
tinct signs  occur  in  both  diseases ;  but  the 
history,  the  course  of  the  fever,  and  the 
characteristic  tongue  and  general  appear- 
ance of  the  patient  in  typhoid  fever,  together 
with  the  sequence  of  headache  and  deli- 
rium and  splenic  enlargement,  should  afford 
grounds  for  discrimination.  Less  often 
may  tubercular  peritonitis  need  to  be  sepa- 
rated, but  here  again  the  history,  tempera- 
ture, and  coincidence  of  other  evidences  of 
tubercle  elsewhere  must  be  considered. 
Suppuration  in  connexion  with  the  ovary, 
or  behind  the  peritoneum  from  caries  of  bone, 
perinephritic  abscess,  &c,  may  simulate  the 
fecal  abscess  following  perityphlitis. 

Prognosis. — Much  difference  exists  in  this 
respect  among  different  cases.  Those  which 
may  be  comprised  within  the  third  of  the 
foregoing  groups  should  be  expected  to  re- 
cover. The  mortality  among  the  severe  cases 
described  in  the  first  and  second  groups  has 
been  estimated  at  30  per  cent,  in  adults  and 
at  even  a  higher  rate  in  children.  The  course 
and  termination  of  cases  attended  with  con- 
stipation are  less  favourable. 

But,  beside  those  cases  which  end  in  death 
or  recovery,  a  few  may  continue  for  months 
or  years  suffering  from  some  of  the  effects 
of  the  disease,  such  as  chronic  peritonitis, 
chronic  diarrhoea,  fistulas.  The  frequency  of 
relapse  has  been  alluded  to. 

Tbeatment. — This  must  obviously  differ 
very  considerably  according  to  the  seve- 
rity of  the  case,  and  may  conveniently  be 
considered  according  as  operative  interfer- 
ence is  or  is  not  called  for. 

When  the  disease  is  distinctly  associated 
with  fecal  impaction,  and  when  the  symp- 
toms are  milder  and  somewhat  more  pro- 
longed in  duration,  recovery  is  to  be  ex- 
pected without  operation,  although,  as  said, 
occasionally  an  abscess  forms,  which  may 
require  to  be  opened.  For  such  patients 
as  would  be  included  within  the  third  of  the 
above  described  groups,  rest  is  essential,  and 
the  treatment  consists  in  a  judicious  applica- 
tion of  means  to  remove  the  contents  of  the 
cfficurn,  together  with  such  an  amount  of 
sedative  as  will  serve  to  keep  the  parts  con- 
cerned as  quiet  as  is  consistent  with  the 
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necessary  evacuation.     To  meet  the  first 
indication  enemas  of  plain  water  or  soap  and 
water  are  the  most  satisfactory.  They  should 
not  be  too  large— fifteen  to  twenty  ounces  for 
an  adult— and  should  be  repeated,  but  not  too 
frequently;  it  is  rarely  desirable  for  the 
enema  to  be  given  more  than  once  in  the  day 
and  every  other  day  is  usually  often  enough' 
Much  harm  may  be  done  by  inducing"  a 
violent  evacuation,  though  there  may  be  a 
large  quantity  to  be  removed,  and  it  is  far 
better  for  this  to  be  effected  gradually.  Some 
advise,  m  addition,  frequent  small  doses- 
twenty  grams— of  sulphate  of  magnesium  or 
sodium,  not  with  a  view  of  direct  purgation, 
but  to  induce  a  moderate  intestinal  secretion 
whereby  the  hardened  faeces  may  be  some- 
what softened.    Anything  in  the  nature  of 
a  violent  aperient  is  strongly  to  be  depre- 
cated,  and  it  is  better  to  give  occasional 
doses  of  opium,  gr.  £  to  i,  by  the  mouth, 
whereby  pam  is   relieved   and  the  risk 
of  peritonitis  appears  to  be  diminished. 
±  or  the  same  object,  three  or  four  leeches 
apphed  over  the  cecum  are  most  effective  ■ 
or  hot  fomentations,  either  made  with  poppy- 
heads,  or  apphed  after  the  surface  of  the 
abdomen  has  been  painted  with  extract  of 
belladonna  and  glycerine.    The  diet  should 
be  restricted  m  amount  as  much  as  possible  ■ 
there  is  usually  anorexia,  and  abstinence 
trom  food  is  beneficial;  occasional  teaspoon- 
tuls  of  meat-juices,  and  a  few  ounces  of 
peptonised  food  are  amply  sufficient  as  a  rule, 
and  stimulants  are  very  rarely  needed.  It 
cannot  be  too  strongly  insisted  upon  that  the 
patient  should  be  kept  in  bed,  even  for  some 
'lays  after  complete  cessation  of  all  syrup-  1 
toms,  as  a  very  little  exertion   or  slight 
excess  of  food  may  be  sufficient  to  induce  a 
relapse. 

If  the  symptoms  persist,  if  the  tempera- 
tare  keep  high,  and  if  the  local  phenomena 
become  more  prominent,  then  an  incision 
over  the  swelling  will  be  called  for.    It  is 

Mom  until  after  the  fifth  day  that  surgical 
ffiterference  18  demanded.  In  the  cases 
dealt  with  by  the  surgeon  the  dulness  will 
have  increased,  the  local  tenderness  will  be 
more  marked,  and  possibly  redness  of  the 
8km  and  cedema  may  indicate  the  import- 
ance of  immediate  treatment. 

In  some  cases  which  have  been  allowed 
to  progress,  all  the  clinical  evidences  of  ab- 
bess are  present. 

The  treatment  of  cases  of  the  first  group 
»  identic^  with  that  followed  in  instance? 
all      6  PCTforatlve  peritonitis.    A  prompt 

thlVl™Ul\g  with  cases  of  the  Beco™l  group, 

toms  lit-  ♦  •  1(?cal  aml  general  symp- 
S  L  St'  T  inc,3ion  wil1  be  callecl  for. 
WeThelfth1^^'  i8  8e,fl0m  indicated  1 
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tinnnfoaS+tS  °f  xd*P*™S  typhlitis,  the  opera- 
tion for  the  removal  of  the  appendix  may  be 
called  for  when  the  attacks  are  severe  or  are 
increasing  in  severity,  when  the  attacks  are 
becoming  very  numerous,  when   the  last 
attack  has  been  of  an  alarming  character,  or 
when  the  repeated  illnesses  to  which  the 
patient  is  rendered  liable  are  undermining 
his  calling  °r  mterferin2  with  the  P^ult  of 
In  any  case  in  which  this  operation  is 
undertaken,  it  may  be  assumed  that  the  en- 
larged appendix  can  be  made  out  after  the 
acute   symptoms  have   subsided.    The  re 
moval   of  the  offending  appendix  should 
be  carried  out  during  the  period  of  quiescence, 
and  after  all  the  usual  symptoms  of  perityph- 
litis have  disappeared. 

It  may  perhaps  he  said  that  the  danger  of 
the  operation  is  no  greater  than  that  attend- 
ing another  attack.     w.  H.  Allchin. 

Frederick  Treves. 

PERI-UTERINE  HEMATOCELE 

See  Pelvic  Hematocele. 

PERSONAL    HEALTH. -Personal 
hygiene  is  the  science  of  individual  health 
As  there  are  public  acts  and  laws  which,  ob- 
served, promote  the  health  of  communities 
so  there  are  rules  of  living  and  habits  of  life' 
inculcated  by  competent  observers,  by  atten- 
tion to  which  the  health  of  the  individual 
may  be  preserved  or  increased.    Health  is  a 
quality  of  body  easily  comprehensible,  but 
difficult  to  define.    It  is  dealt  out  in  different 
measures  at  different  periods  of  life,  and  is 
perhaps  best  described  as  exemption  from 
disease.    It  admits,  however,  of  bein^  esti- 
mated, and  we  shall  first  show  how  this  may 
be  done.  J 
First,  the  form  of  the  individual  must  be 
examined  to  ascertain  how  far  it  agrees  with 
or  departs  from  certain  mean  standards,  such 
as  are  laid  down  by  anatomists  and  practical 
hygienists,  and  which  give,  in  tables  for  each 
age,  what  the  height,  weight,  girth  of  chest, 
and  mobility  of  thorax  ought  to  be  every 
year  of  hfe._   Thus  above  the  weight  of 
101  lbs.  avoirdupois,  the  circumference  of 
the  chest  ought  to  increase  1  inch  for  every 
10  lbs.  of  additional  weight ;  and  for  every 
inch  in  height  over  5  feet  8  inches  the  mo- 
bility of  the  thorax  ought  to  increase  in  a 
definite  ratio  (see  Parkes's  Hygiene,  p.  480). 
Then  the  girth-measurement,  taken  round 
the  mamma,  should  bo  in  excess  of  that 
taken  lower  down,  at  the  level  of  the  xiphoid 
cartilage,  in  every  man,  although  not  dis- 
proportionately bo,  as  it  is  in  women  who 
lace  tightly. 

Secondly,  the  manner  in  which  the  various 
functions  of  the  body  arc  performed  must  be 
ascertained.  The  situation  of  the  heart's 
apex-beat  is  to  be  determined ;  its  impulse  ' 
its  mode  of  action ;  the  rhythm  of  its  sounds'; 
the  way  in  which  the  circulation  is  being 

B  b  2     "  . 
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carried  out ;  how  temperature  is  maintained 
at  the  extremities ;  and  what  individual 
capacity  exists  to  resist  conditions  calculated 
to  lower  the  body  temperature.  The  respira- 
tory, cerebral,  and  spinal  functions  must  be 
tested;  the  organs  of  digestion,  sanguification, 
and  excretion,  as  well  as  their  performances, 
will  have  to  be  examined  in  due  order ;  and 
the  state  of  general  nutrition  and  the  condi- 
tion of  the  skin  appraised. 

That  state  of  body  which  enables  it  to 
perform  every  function  which  can  be  reason- 
ably required  of  it,  to  accomplish  each  ordi- 
nary task,  and  be  equal  to  some  exertion  of 
brain  and  muscle  without  painful  sense  of 
fatigue,  is  what  we  ordinarily  understand  as 
health.  It  would  be  difficult,  however,  if  not 
impossible,  to  lay  down  the  amount  of  work 
or  exertion,  short  of  positive  fatigue,  which  a 
child,  lad,  woman,  or  man  ought  to  be  equal 
to  without  preparation  or  training  of  any 
kind.  Erectness,  firmness,  good  balance  of 
body  and  mind,  testify  to  a  man,  as  they  do 
to  a  racehorse  or  a  gamecock.  An  experienced 
eye  recognises  at  a  glance  the  particular  build 
of  man  suitable  to  particular  taskwork  ;  likely 
to  excel  in  particular  exercises,  sports,  or 
games ;  fitted  to  labour  with  his  head,  or  with 
his  hands  ;  to  rim,  swim,  or  fight  well.  There 
is,  perhaps,  a  little  less  difference  between 
man  and  man  than  between  carthorses  and 
racehorses,  but  it  is  one  of  degree  only.  Fortes 
crea/ntwr  fortibus,  and  for  perfect  bodily 
aptitude  for  any  trade,  profession,  or  par- 
ticular craft,  the  individual  must  be  bom, 
bred,  and  trained  accordingly.  We  arrive  at 
the  following  signs  or  evidences  of  health  : 
(a)  good  construction;  (6)  accommodative- 
ness  to  change,  individual  adaptability  to 
widely  diverse  conditions  of  life,  or  of  climate, 
without  deterioration  of  energy ;  (c)  endur- 
ance ;  (d)  self-control  —  mental,  emotional, 
sexual ;  and  (e)  resistance  to  morbific  in- 
fluences. 

From  birth  onwards  to  old  age,  health  is 
not  uniform ;  it  varies  as  the  body  varies, 
according  to  wear  and  tear,  and  treatment — 
a  sufficiently  obvious  proposition.  At  differ- 
ent epochs  of  life  the  strain  or  stress  is  felt 
in  different  parts,  falls  upon  different 
organs,  and  issues  in  proclivity  to  disorder 
of  their  several  functions,  or  in  wear  or 
degeneration  of  the  tissues  of  which  they  are 
built.  Our  object  here  is  to  demonstrate 
how  personal  health  may  be  secured ;  how 
disease  may  be  avoided,  or  diminished  ;  and 
how  the  days  of  ailing,  of  sickness,  of  incapa- 
city to  follow  one's  work  or  ordinary  pursuits 
can  be  diminished  ;  how  the  active,  energetic 
period  of  life  may  be  extended,  the  ageing 
of  the  body  deferred,  its  happiness  or  Men 
Stre  promoted.  To  fulfil  this  endeavour,  we 
divide  the  life  of  a  human  being  into  the  fol- 
lowing periods,  and  consider  them  separately 
in  relation  to  their  special  physiology,  to 
morbid  imminences,  and  to  probable  acci- 
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dents,  laying  down  the  best  rules  of  guidance- 
in  diet,  clothing,  habits,  exercise  of  body  and 
mind ;  indicating  whatever  appears  most 
conducive  to  the  health  of  the  individual  at 
the  age  mentioned.  It  is  of  course  of  first 
importance  to  be  born  of  a  healthy,  long-lived 
stock  ;  but  for  heredity  and  its  effects  the 
reader  is  referred  to  the  articles,  Disease, 
Causes  of;  and  Heredity. 

Life  Periods.  —  The  following  are  the 
periods  of  life,  as  they  will  be  here  succes- 
sively considered : — 

1.  Intra-uterine  life  and  G-estation. 

2.  Birth. 

3.  Infancy,  the  period  between  birth  and 
the  completion  of  the  first  dentition. 

4.  Childhood,  the  period  between  2  and 
7  years. 

5.  Adolescence,  the  period  between  7 
and  14  years. 

6.  Puberty,  the  period  between  14  and 
20  years. 

7.  Adult  age,  the  period  between  20  and 
30  years. 

8.  Maturity,  the  period  between  30  and 
45  years. 

9.  Turning- time,  the  period  between  45- 
and  60  years. 

10.  Advanced  life,  the  period  between 
60  and  82  years. 

11.  Old  age,  the  period  between  82  and 
100  years. 

1.  The  Intra-uterine  and  Gestation 
Period. — The  health,  habits,  and  conduct 
of  the  mother  during  pregnancy  modify  the 
future  individual  considerably.  Whatever 
affects  the  blood  of  the  mother  affects  that 
of  her  foetus,  and  vice  versa.  There  are 
grounds  for  thinking  that  the  mother  pos- 
sesses and  exercises  pm*ifying  and  excretory 
powers  over  the  blood  of  her  foetus,  appro- 
priating into  her  own  eliminating  organs, 
and  in  some  degree  removing  from  her  off- 
spring, taints  or  disease -germs  derived  from 
the  father  of  the  child,  perhaps  suffering  from 
these  herself  vicariously.  This  surmise  has 
been  offered  to  explain  a  fact  not  infrequently 
observed,  that  previously  healthy  wives,  born 
too  of  healthy  stocks,  married  to  consumptive 
husbands,  after  breeding  one  or  more  children, 
tend  to  die  themselves  of  a  rapid  form  of 
phthisis,  although  bearing  children  not  neces- 
sarily consumptive.  On  the  other  hand, 
delicate  women  who  have  been  impregnated 
by  exceptionally  sound  sires  are  observed  to- 
improve  in  vigour  and  robustness  with  each 
succeeding  pregnancy.  It  is  certain  that 
small-pox,  scarlatina,  and  measles  may  be 
conveyed  by  the  mother  to  the  child  in 
utero ;  that  typhoid  fever  occmTing  to  tbe 
mother  is  usually  fatal  to  her  foetus ;  and 
that  the  poison  of  syphilis  derived  from  either 
parent  is  extremely  pernicious  to  the  growth 
and  development  of  the  fruit. 

Alcoholic  abuses  committed  by  the  mother 
during  pregnancy  favour  premature  delivery. 
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and  appear  beyond  this  distinctly  prejudicial 
•to  the  health  of  the  children  when  these  are 
born  alive,  the  constitutional  flaw  not  show- 
ing itself  by  apparent  malnutrition  so  much 
as  by  undue  proclivity  in  them  to  manifest 
disorders  of  the  nervous  system— chorea  and 
epilepsy  in  childhood,  hysteria  and  insanity 
m  adult  years.  Experience  shows  the  hygiene 
of  this  period  to  consist  in  temperate  living. 
The  pregnant  woman  should  avoid  excite- 
ments of  all  kinds,  take  moderate  exercise, 
rise  and  go  to  bed  early,  not  alter  her  habits 
ot  hfe  abruptly.    In  the  later  months  she 
must  dress  herself  appropriately  to  her  state, 
not  so  as  to  mterfere  with  the  emer<*ing  of 
the  uterus  from  the  pelvis,  or  so  as  to  limit 
tne  movements  of  the  babe  in  utero. 

2.  Birth.— Beclard  in  bis  work  (Hygiene 
dela  Premiere  Enfance,  Paris,  1852)  pointed 
out  a  tact  of  some  importance  in  the  hygiene 
of  birth.    When  the  foetus  with  its  mem- 
branes and  placenta  are  separated  from  the 
mother,  and  mdependent  existence  is  com- 
menced, a  good  deal  of  blood,  properly  the 
newborn  child's,  remains,  and  is  for  a  short 
time  after  actual  birth  lodged  in  the  cord  and 
placenta.    If  time  enough  be  allowed,  and 
tne  newborn  be  kept  properly  warm  the 
while,  all  this  blood— some  two  ounces  or 
thereabouts,  and  therefore  no  unimportant 
quantity  when  the  weight  of  the  child  is  con- 
sidered—will find  its  way  into  the  infant's 
body  •  whereas,  if  the  cord  be  tied  and 
uiyided  too  quickly,  and  before  the  umbilical 
vein  becomes  collapsed  and  empties  itself,  the 
child  is  mulcted  of  its  natural  blood-endow- 
ment.   According  to  Pinard's  observations, 
it  is  easy  to  distinguish  the  babies  who  thus 
receive  their  full  complement  of  blood  at 
birth  from  those  who  do  not.    The  skin  of 
the  former    is  rose-coloured  and  plump 
whereas  the  skin  of  the  latter  has  an  anemic 
or  icteric  tint,  and  is  poor;  the  former  in- 
fants grow  and  develop  more  rapidly,  and 
are  altogether  more  vigorous  than  the  latter 
as  a  guide  to  the  accoucheur's  practice,  he 
inculcates  careful  observation  of  the  cord  at 
birth.   All  pulsation  ceases  in  the  umbilical 
arteries  directly  the  newborn  breathes  and 
cnes ;    but  for   some  while,   different  in 

i  u  i  fu8\8;  th,e-  ^Mcal  vein  remains 
tuU;  and  the  blood  in  it  continues  liquid  up  to 

fS6  ™°.™?n*  wJ»en  its  drop  is  absorbed  into 
he  child's  body.  Put  the  cord  must  not  be 
Jigatored  untd  the  umbilical  vein  is  flat  and 
empty.  The  accidents  incidental  to  birth  are 
multifarious  and  belong  to  the  subject  of  par- 
r™i  Wema7nofcice  specially  asphyxia 
from  prolapse  and  compression  of  the  cord  ; 
sknllIf0  0n^d  Pr.essnre  "Pon  the  infant 

TnfZt?Cmg  TCranial  cephalhematoma, 
and  rarely,  apoplexy  and  paralysis. 

about  6tf>tnmP,eratUre  °lthe  exterattl  air  iB 
when  [J  '  chddren  may  be  allowed  to  go  out 
when  they  are  eight  to  fifteen  days  old  after 
cessation  of  the  umbilicus.   Children  born 
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in  February  and  September  appear  to  possess 
the  greatest  vitality,  those  born  in  June  the 
smallest  According  to  statistics  carefully 
collected  by  Dr.  E.-  Smith  in  his  work  on 
health  and  Disease,  p.  267,  '  the  viability  of 
the  infants  born  in  the  winter  and  sprin^ 
months  is  greater  than  that  of  those  who 
come  into  tho  world  in  summer  or  autumn.' 

JNIo  artificial  purgative,  oil,  gruel,  or  sugar- 
water,  should  be  given  in  lieu  of  the  mother's 
hrst  colostrum  milk. 

3.  Infancy. -The  period  of  infancy  might 
be  subdivided  into  earhj  and  late :  early 
comprehending  the  time  from  birth  to  erup- 
tion of  the  first  teeth;  late,  that  from  the 
commencement  to  the  completion  of  the  first 
dentition.    The  leading  anatomical  features 
ol  this  age  are  the  large  amount  of  blood  rela- 
tively to  the  solids  of  the  body,  the  laxity  of 
ail  the  tissues,  the  disproportionate  quantity 
of  component  water,  and  the  large  relative 
amount  of  red  blood-corpuscles  and  of  iron 
which  appears  far  in  excess  of  that  existing  in' 
adults.  See  E.  Smith's  Cycle  of  Ages,  p.  247 
_  The  circumstance  of  chief  physiological 
importance  is  that  the  greatest  growth  occurs 
in  the  first  years  of  life.    Quetelet  in  his 
essay,  Sur  V Homme,  shows  that  the  mean 
average  weight  of  male  infants  exceeds  that 
ol  lemales ;  boys  at  birth  weighing  3  kilo- 
grammes 20  grammes,  andgirls2kilogrammes 
9  grammes.    There  is  no  indicator  so  infalli- 
We  as  the  balance  to  prove  whether  an  infant 
is  or  is  not  being  properly  nourished.  It 
appears  that  from  birth  up  to  the  end  of  the 
second  day  all  newborns  lose  weight  a  little  • 
they  do  not  increase  perceptibly  till  after  the 
end  of  the  first  week.1 

_  M.  Odier  states  that  it  is  usual  to  find  an 
mlant  increase  30  or  40  grammes  (461  to  606 
grains)  per  diem  during  the  first  five  months 

°1  fiWu  faiTes  <308  g^ins)  a  day  from 
the  fifth  to  the  eighth  month,  and  10 
grammes  (or  155  grains)  daily  between  the 
eighth  and  the  twelfth  month. 

Dentition  is  the  change  most  characteristic 
of  the  infant's  growth  and  development. 
In  infantile  life  all  the  vital  functions  go 

?«nr?pi&    The  Pulse  afc  birth  ranges  from 
130  to  140  per  minute;  and  to  the  end  of  the 
hrst  year  is  from  115  to  120.    The  rate  of 
respiration  is  from  25  to  30.    While  the 
circulation  is  rapid,  the  skin,  from  its  soft- 
ness and  vascidarity,  disperses  heat  rapidly  ; 
the  cooling  agencies  are  at  a  maximum  ;  and 
the  heat-maintaining  powers  (that  is,  resist- 
ance to  depressing  influences)  are  at  a  mini- 
mum.   'The  food  taken  by  infants  is,  in 
proportion  to  tho  weight  of  the  body,  from 
three  to  six  times  greater  than  that  taken  by 
adults  '  (Dr.  Smith,  op.  cit.,  p.  247). 

The  perils  from  without  to  infant  Hfe  are 
1  The  infant  should  be  weighed  naked  in  a  warm 
room   lying  on  a  piece  of  flannel  of  ascertained 
weight,  in  the  scale  of  a  balance  sensitive  to  a 
urnchm. 
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mainly  derived  from  cold,  those  from  within 
result  chiefly  from  improper  or  defective 
feeding,  and  from  the  over-sensitiveness  of 
the  nerve-centres.  Young  brains  and  spinal 
cords  are  over-alert  to  impressions  received 
from  without,  and  act  too  impulsively  upon 
them.  Control  powers  become  developed  as 
they  grow  older.  The  ordinary  phrase  '  emo- 
tional as  a  young  child  '  expresses  a  physio- 
logical fact.  It  is  not  easy  to  over-feed 
young  infants.  If  proper  food,  that  is,  their 
own  mother's  milk, -be  given  them,  they  get 
rid  of  excess  quickly  enough  by  vomiting  it, 
and  the  part  not  appropriated  in  growth  or 
maintenance  is  stored  up  for  future  use  as 
fat.  The  morbid  tendencies  of  this  period 
are  towards  the  intestinal  and  mucous  tracts. 
Catarrhal  diarrhoea  and  bronchitis,  thrush 
and  stomatitis,  are  epiphenomena  of  all  febri- 
culas  and  states  of  malnutrition.  Delirium 
and  convulsions  attend  all  general  disorders. 
Over-rapid  dentition  is  associated  often  with 
tubercularisation,  retarded  dentition  with 
rickets.  The  more  rapid  the  eruption  of  the 
teeth,  the  greater  the  attendant  disturbance  ; 
the  more  closely  the  evolution  of  the  teeth 
follows  its  normal  periods  (see  Teething), 
the  less  conscious  are  infant  and  mother  of 
their  appearance.  The  hygienic  rules  for 
this  period  have  reference  principally  to  feed- 
ing, cleanliness,  clothing,  open-air  exercise, 
and  the  avoidance  of  cerebral  excitement. 

Diet. — Eor  diet  the  reader  is  referred  to 
the  article  Diet,  where  the  proper  aliment  for 
infants  is  fully  discussed.  Experience  proves 
that  nature  will  not  be  contradicted — that  no 
aliment  is  so  appropriate  as  the  milk  of  a 
mother,  or  of  a  wet  nurse  aged  between 
twenty-two  and  thirty-five.  Next  best  to 
this  comes  the  milk  of  a  goat ;  and  next, 
again,  a  mixture  of  equal  parts  cow's  and 
ass's  milk  given  by  a  feeding-bottle.  The 
suckling  of  her  own  infant  by  the  mother 
for  nine  months  is  good  not  only  for  the 
child,  but  for  its  mother.  The  uterus  passes 
through  its  retrograde  involution  more 
rapidly,  no  periodic  uterine  congestions  delay 
it,  and  ovulation  is  deferred.  With  respect 
to  the  frequency  of  feeding,  and  the  quantity 
taken,  the  reader  may  be  referred  to  the 
statements  of  Proust.1  During  the  first  day 
of  life,  what  with  scantiness  of  the  colostrum, 
mechanical  obstacles  to  suction,  and  the 
weakness  of  the  infant's  efforts,  the  child 
does  not  extract  more  than  a  drachm  each 
time  it  is  placed  to  the  breast.  It  needs  no 
more,  however.  During  the  first  week  of 
life  it  should  be  nursed  ten  times  in  the 
twenty-four  hours,  arranging  times  so  that 
the  mother  gets  six  hours'  consecutive  rest 
at  night.  On  the  second  day  each  suckling 
should  furnish  about  5  drachms  of  milk.  On 
the  third  day  each  suckling  should  furnish 
about  1£  ounce  of  milk.  On  the  fourth  day 
each  suckling  should  furnish  about  2  ounces 
1  TraiU  d'Hygiine  (Paris,  1877),  p.  116. 


of  milk.  During  the  first  month  average- 
sized  infants  require  and  obtain  nearly  3 
ounces  of  breast-milk  at  each  nursing,  and 
should  be  nursed  nine  times  in  the  twenty- 
four  hours,  or  receive  about  27  ounces  ot 
milk  a  day.  During  the  second  month  each 
suckling  should  furnish  4£  ounces  of  milk, 
and  the  number  of  feedings  may  be  reduced 
to  seven  per  diem,  which  allows  31£  ounces 
each  twenty-four  hours.  At  three  months 
old  the  infant  sucks  about  5  ounces  at  a 
meal,  an  equivalent  of  35  ounces  each  twenty- 
four  hours ;  and  at  four  months  it  extracts 
as  much  as  6£  ounces  of  milk  at  each  meal, 
which  may  be  again  curtailed  to  six  each 
day,  giving  37£  ounces  of  aliment.  This 
continues  to  be  the  quantity  of  milk  and 
frequency  of  feeding  required  of  a  good  nurse 
up  to  the  end  of  the  ninth  month;  but  the 
quality  of  the  milk  during  this  period,  steadily 
improves,  becoming  enriched  according  as 
the  child  sucks  more  vigorously  and  at  longer 
intervals,  a  provision  fraught  with  mutual 
advantage  to  child  and  mother. 

At  the  ninth  month  the  child  may  be  gra- 
dually weaned,  although  the  age  for  weaning 
should  be  governed  by  the  health  of  the 
mother  or  nurse,  the  forwardness  of  denti- 
tion, and  the  infant's  own  craving  for  other 
food.  The  best  time  to  take  for  the  purpose 
is  the  interval  or  pause  after  the  four  lateral 
incisors  are  cut,  and  before  the  first  molars 
appear. 

Dentition,  normal  order  of.  —  For  this 
subject,  see  Dentition,  Disorders  of. 

Cleanliness  and  Care. — The  infant  re- 
quires washing  all  over  from  top  of  head  to 
sole  of  foot  night  and  morning  every  day, 
and  is  best,  because  most  quickly,  immersed 
in  a  tub  once  daily.  Infants  who  have  had 
convulsions  at  any  period  of  then-  lives  are, 
as  a  rule,  better  washed  all  over  with  a 
sponge  in  the  lap  of  their  nurse  than  im- 
mersed in  a  bath,  as  immersion  is  apt  to 
frighten  them.  The  water  should  be  the 
softest  procurable.  Bain-water  is  best. 
The  temperature  of  the  room  during  the 
bath  should  be  between  65°  and  70°  F.; 
that  of  the  bath  itself,  fixed  by  the  thermo- 
meter, between  70°  and  90°,  according  to  the 
season  of  the  year.  Fixing  the  temperature 
of  the  bath  should  not  be  left  to  the  possible 
indiscretion  of  a  nurse;  many  a  woman's 
hand  will  support  water  at  a  heat  enough  to 
parboil  a  baby. 

The  nurse  should  be  required  not  to 
dawdle  over  bath  or  dressing;  the  former 
should  occupy  five  minutes,  the  latter  not 
more  than  twenty.  Little  or  no  soap,  or 
only  soft  soap,  should  be  employed.  The 
drying  should  be  accomplished  with  soft 
dry  cloths  ;  and  for  baby  powder,  to  prevent 
excoriations,  fuller's  earth  cannot  be  sur- 
passed. Eczema  and  intertrigo  are  obviated 
by  due  attention  to  the  frequent  change  of 
diapers  and  to  cleanliness. 
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Clothing.— No  infant  ought  to  be  swathed 
like  a  mummy ;  it  requires  keeping  warm, 
but  should  not  be  overweighted  with  clothes. 
Its  chest  must  be  free  to  expand,  its  limbs 
at  liberty  to  move.  The  more  lightly  its 
head  is  covered,  and  the  more  quickly  all 
caps  are  dispensed  with,  the  stronger  will 
be  its  hair  and  the  less  its  susceptibility  to 
catarrh.  Nightcaps  are  dirt-traps,  and  in 
all  classes  alike  promote  scalp  eruptions  by 
provoking  perspiration,  with  which  the  skin 
is  softened,  and  by  the  decomposition  of 
which  the  sebaceous  follicles  are  irritated 
and  clogged. 

General  Rules  and  Hygienic  Advice. — 
Even  the  youngest  infants  require  sunlight 
and  open  air.    Due  discretion  must  be  em- 
ployed, however,  in  sending  them  out.  They 
are  better  carried  in  their  nurse's  arms,  and 
thus  assisted  to  maintain  their  own  heat  by 
that  derived  from  their  nurse's  body,  than 
placed  in  perambulators.    As  soon  as  they 
can  crawl  they  should  be  encouraged  to  do 
so,  either  on  a  carpet,  in  a  garden,  or  on  a 
dry,  sandy  pathway  protected  from  wind 
and  open  to  sunlight.    Cold  and  dark  places 
are  specially  inimical  to  them;  and  when 
the  weather  is  cold  they  should  be  encouraged 
to  amuse  themselves  on  a  blanket  or  soft 
hearthrug,  so  as  to  learn  to  stretch  their 
limbs  and  co-ordinate  all  their  muscular 
movements.    They  learn  first  to  sit  up,  then 
to  stand,  helped  by  their  arms,  against  a 
chair ;  next  to  stand  without  support ;  and  at 
some  period  between  one  year  and  two  years 
of  age  should  be  able  to  walk  about  by 
themselves. 

Sleep.— Infants  require  day  as  well  as 
night  sleep.  Very  young  babies  do  little 
else  but  suck  and  sleep.  As  they  grow  they 
need  and  take  less  and  less  sleep,  and  by 

the  time  the  first  dentition  is  accomplished  

three  years  of  age— a  child  may  usually  dis- 
pense with  day  sleep  altogether,  except  a 
short  hour's  nap  early  in  the  afternoon  or 
between  eleven  and  twelve.  Sound  sleep 
coincides  in  the  infant,  as  in  the  adult,  with 
short  sleep  hours,  and  the  strongest  children 
require  least  sleep.  The  infant  should  have 
its  own  cradle,  and  the  child  its  own  cot 
placed  close  beside  the  bed  with  its  mother 
or  nurse.  In  extra  cold  weather,  or  hard 
frosts,  the  cot  should  be  artificially  warmed 
by  a  hot- water  bottle.  The  sleeping  nursery 
ought  not  to  be  kept  warmer  than  05°,  nor 
colder  than  60° ;  whilst  the  nearer  it  is  main- 
tained to  55°  during  the  winter  months,  and 
WT  during  summer,  the  sounder  the  child 
Wflj  sleep.  The  more  freely  the  whole  houso 
and  nurseries  are  ventilated,  the  less  prone 
the  infant  will  be  to  all  infantile  disorders. 

4.  Childhood.-In  this  period,  between 
the  second  or  third  and  seventh  years  of  life, 

the i  brut  dentition  is  accomplished,  the  second 
unc0mm       d>    ,rhe        of  fa]ig  frQm 

no  to  90  per  minute,  and  respiration  com- 


rnensurately.    The  excretions  are  all  abso- 
lutely increased.     In  the  co-ordination  of 
muscular  movements  and  in  mental  opera- 
tions great  progress  is  being  made.  The 
cerebro-spinal  structures,  which  nearly  double 
in  volume  between  birth  and  the  second  year, 
continue  to  develop  disproportionately  to  the 
growth  of  the  trunk  and  limbs  between  two 
and  seven.    The  cellular  tissues  are  loose 
and  vascular  still,  and  the  cutaneous  and 
mucous  surfaces  therefore  extra  vulnerable. 
A  notable  physiological  feature  of  this  age 
is  the  readiness  to  swell  observable  in  the 
lymphatic  glands  upon  the  slightest  irrita- 
tion, and  the  general  functional  activity  of  all 
the  lymphatic  structures.    It  might  be  dis- 
tinguished as  the  life  period  of  greatest 
lymphatic  activity.    From  these  facts  the 
morbid  imminences  maybe  inferred,  namely, 
a  tendency  to  eczema  and  to  catarrh  of 
mucous  surfaces,  diarrhoea,  laryngeal  and 
bronchial  catarrh,  general  anasarca,  hydro- 
cephalus, susceptibility  to  contagious  impres- 
sions, proclivity  to  tubercular  meningitis,  and 
to  functional  cerebral  disorders  like  delirium 
and  convulsions.    The  incontinence  of  urine, 
so  frequent  in  early  childhood,  may  be  like- 
wise referred  to  the  reflex  irritability  of  the 
spinal  centres  characteristic   of  this  age. 
According  to  Lebert,  the  cerebellum  attains 
its  largest  size  relatively  to  the  cerebrum 
between  4  and  5,  to  which  circumstance  has 
been  referred  the   occasional   sexual  ex- 
citability and  vicious  practices  discovered 
m  some  children  at  this  early  age.  How- 
ever this  may  be,  the  importance  of  good 
nurses_  and  wise  supervision  cannot  be  too 
much  insisted  on,  as  also  the  inculcation  of 
healthy  habits  and  provision  of  proper  amuse- 
ments and  employments. 

Diet.— While  bread,  starch,  and  flesh  foods 
are  takmg  the  place  of  cows'  milk  very 
greatly,  they  must  not  be  allowed  to  wholly 
supplant  it.    Eight  ounces  of  bread  may  be 
reckoned  about  equivalent  in  nitrogen  con- 
tent to  one  pint  of  milk,  but  the  former 
exceeds  the  latter  in  carbon.    The  food  must 
be  nutritious  and  abundant.    The  error  com- 
mitted is  far  too  often  that  of  under-  than  of 
over-feedmg.   Young  children  do  not  require 
so  much  variety  in  then  food  as  adults  do, 
but  are  greatly  benefited  by  a  change  in  then- 
bread  and  meal  stuffs,  and  a  dietary  not  too 
monotonous.   They  do  not  need  meat  more 
than  once  a  day,  and  fish  may  be  substituted 
for  meat,  if  cream  or  butter  sauce  bo  provided 
with  it,  once  or  twico  a  week.    Milk,  bread, 
porridge,  suet  puddings  and  milky  puddings 
should  form  the  staple  of  their  dietaries; 
fresh  vegetables  well  cooked,  watercress, 
cooked  fruit,  and  oranges  are  most  useful 
adjuncts;  while  the  addition  of  fried  bacon, 
clotted  cream,  and  oil,  or  butter,  when  the 
drinking-water  is  hard,  and  the  tendency  of 
the  child  is  rather  towards  constipation  than 
otherwise,  is  now  fairly  generally  understood 
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It  is  usually  easy  and  always  beneficial  to 
instruct  young  children  to  secure  an  alvine 
evacuation  directly  they  rise  of  a  morning, 
and  before  their  bath.  Pour  meals  a  day  are 
most  appropriate — a  breakfast  at  eight,  a 
dinner  at  twelve,  a  tea  at  four,  and  a  supper 
at  half-past  six. 

Cleanliness. — Washing  all  over  once  a 
day,  and  in  the  morning,  is  as  necessary  as 
ever;  but  after  first  tubbing  in  hot  water 
between  98°  and  100°,  the  child  should  stand 
up  and  be  sponged  all  over  from  a  basin  of 
cold  water,  and  be  briskly  dried  with  a  large 
towel. 

Sleep. — A  child  should  sleep  in  a  cot  or 
bed  by  itself,  but  in  the  same  room  with 
its  parent  or  nurse,  since  it  is  apt  to  show 
any  disorder  by  night  vagaries,  delirious 
talking,  restlessness,  or  sleep-walking. 

Between  2  and  5  most  children  are 
the  better  for  twelve  hours  of  sleep  out  of 
the  twenty-four.  At  7  years  of  age  they  do 
not  require  day  sleep,  but  should  be  in  bed  at 
seven  or  half-past  seven,  and  up  at  six  in 
summer  and  between  six  and  seven  in  winter. 
The  best  bed  for  this  age  is  an  ordinary  iron 
bedstead,  with  firm  and  level  wool  and  hair 
mattresses ;  not  spring  beds,  which  do  not 
adapt  themselves  so  well  to  light  bodies,  nor 
keep  them  uniformly  warm.  Cotton  sheets, 
blankets,  and  counterpane  must  be  used  ac- 
cording to  season.  Beyond  saying  that  the 
day  clothing  should  be  warm,  and  merino  or 
wool  put  next  the  skin,  we  can  add  nothing 
further  about  clothing. 

Exercise. — Two  things  are  requisite  for 
healthy  growth  and  development  and  a  happy 
childhood — a  play-room  and  a  garden.  Chil- 
dren need  a  place  like  an  empty  barn,  in 
which  they  can  swing  and  amuse  themselves 
in  wet  and  wintry,  as  well  as  in  hot  sultry 
weather,  practising  those  games  which  are 
requisite  for  the  schooling  alike  of  their 
muscles  and  nerves. 

Teaching. — Teaching  such  as  they  need 
should  be  conducted  on  the  Kindergarten 
system  ;  but  the  main  rule  for  their  lives  is 
open  air  and  exercise,  the  chief  objects  being 
to  harden  their  skins,  develop  their  muscles, 
and  teach  them  self-control,  love  and  respect 
for  those  to  whom  they  render  implicit, 
because  well-nigh  unconscious,  obedience. 

5.  Adolescence. — The  consideration  of 
this,  the  period  of  second  dentition,  between 
the  ages  of  7  and  14,  is  best  prefaced  by  the 
order  of  eruption  of  the  second  teeth. 

About  7  years  the  4  anterior  molars  (per- 
manent teeth)  are  cut. 

About  8  years  the  4  central  incisors. 

„    9       „       4  lateral  incisors. 

"t  io       „      4  anterior  bicuspids. 

„  11       „      4  posterior  bicuspids. 

„  12  to  12J  „  4  canines. 

„  12|  to  14  „  4  posterior  molars. 
The  teeth  of  the  lower  jaw  usually  precede 
those  of  the  upper.    Second  dentition  is  ac- 


complished leisurely,  and  is  therefore  usually 
accompanied  by  no  such  grave  disorders  as 
mark  first  dentition;  but  in  nervous  chil- 
dren nervous  tricks  may  manifest  themselves, 
as  well  as  marked  lack  of  emotional  control. 
Some  are  hypersensitive,  others  contradictory 
and  difficult ;  and  most  parents  admit  that 
between  7  and  8,  if  not  between  7  and  14, 
they  learn  what  the  characters  of  their  chil- 
dren really  are.  Physiologically,  absorption 
of  the  subcutaneous  fat  goes  on  rapidly,  while 
the  muscles  become  more  developed,  the 
skin  gets  tougher,  its  epidermis  harder,  and 
it  perspires  less  readily.  In  our  climate  the 
morbid  liabilities  of  this  age  are  to  rheuma- 
tism, chorea,  epilepsy,  the  exanthemata,  and 
typhoid  fever. 

Between  7  and  8  the  appetite  is  apt  to 
become  capricious  ;  the  child  physiologically 
does  not  require  so  much  hydrocarbonaceous 
food  ;  and,  while  growing  fast  and  becoming 
leaner,  protests  against  fat,  often  while  show- 
ing a  marked  longing  for  fresh  fruits,  in  which 
nature  should  be  indulged.  After  8,  however, 
any  marked  defect  of  appetite  or  loss  of 
weight  is  suggestive  of  undue  cerebral  excite- 
ment, attributable  to  over-study  or  some  in- 
fraction of  the  laws  of  health. 

Debt. — Three  good  meals  a  day  are  suffi- 
cient, but  four  are  more  advisable.  Consti- 
pation at  this  age  usually  signifies  irregular 
feeding  and  overloading  with  pastrycook  sup- 
plies or  other  improper  food.  Breakfast  at 
eight,  dinner  at  one,  tea  at  five,  and  supper 
at  eight  appears  the  best  distribution.  By 
supper  is  meant  such  a  meal  as  growing  lads 
and  girls  positively  need.  They  require 
either  soup  and  potatoes,  and  bread  and 
butter,  or  some  one  hot  dish  of  meat  or  fish ; 
and  the  drink  should  be  either  warm  milk 
or  cocoa  to  about  half  a  pint  of  fluid  :  aliment 
enough  is  needed  to  improve  the  circulation 
at  the  extremities  and  obviate  chilblains. 
Boys  and  girls  may  retire  to  bed  within  an 
hour  of  their  supper,  which,  instead  of 
making  them  dream,  will  secure  good  and 
refreshing  sleep.  The  greatest  dangers  at  this 
age  arise  certainly  from  defective  nutrition 
and  an  over-sensitiveness  of  the  skin.  Neither 
wine  nor  beer  is  necessary,  nor  should  either 
be  allowed  without  medical  authorisation. 

Clothing.— The  objects  of  clothing  are 
warmth,  cleanliness,  and  convenience.  Vests 
of  cotton  and  wool,  merino,  or  spun  silk 
should  lie  next  the  skin  of  the  chest  and  trunk. 
Merino,  flannel,  or  other  woollen  materials 
should  protect  the  legs  and  feet ;  cloth,  wool- 
len jerseys,  furs,  and  skins  are  adapted  for 
external  coverings.  But  a  whole  chapter 
could  be  devoted  to  the  foot  alone,  and  its 
clothing  during  its  growth  and  development. 
The  desiderata  appear  to  be  length  and  breadth 
enough,  low  heels,  impervious  soles,  old  and 
flexible  skins  for  uppers.  Boots  for  outdoor 
exercise  are  advised  for  children,  because 
their  ankles  need  support ;  shoes  a  little  later 
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on,  because  they  are  cheaper  and  do  not  repay 
re-soling,  and  may  be  discarded  at  once 
when  worn  out.    The  same  boots  should  not 
be  worn  day  after  day — they  require  time  to 
dry  properly  in  damp  weather,  and  the  foot  at 
that  age  profits  by  change  of  pressure.  During 
youth  the  adaptation  of  clothes  to  special 
sports  and  exercises  is  far  from  unimportant 
to  health.    For  violent  muscular  exercise, 
flannel  or  merino  should  be  worn  next  the 
skin,  and  an  easy  flannel  jacket  or  over-jersev ; 
both  after  being  used  should  be  hung  up  to 
dry  and  air  before  being  worn  again.    It  is 
well  that  youth  should  be  informed  how 
rheumatism  is  promoted  by  indolence,  neglect 
of  exercise,  carelessness  in  getting  overheated, 
standing  about  on  damp  soils,  remaining  in 
wet  shoes,  wearing  woollen  shirts  or  under- 
clothing that  have  been  permeated  and  satu- 
rated over  and  over  again  with  the  secretions 
of  the  skin. 

Best  and  Exercise.— These  are  requisite 
lor  both  body  and  mind  at  this  age ;  the  duty 
belongs  to  parents  and  schoolmasters  to  study 
what  is  appropriate.  We  annex,  therefore,  a 
table  n-om  Friedlander,  which  shows  how  the 
twenty-four  hours  may  be  wisely  appor- 
tioned : —  rr 
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Hours  for 

Age 

Exercise 

Work 

Leisure 

Sleep 

7 

8 

9 
10 
11 
12 
13 

14  , 
15 

8 
8 
8 
8 
7 
6 
5 
5 
4 

2 
2 
3 
4 
5 
6 
7 
8 
9 

4 
4 
4 
4 
4 
4 
4 
4 
4 

9  or  10 
9  or  10 

9 

8 

8 

8 

8 

7 

7 

6  Puberty.— The  physiological  feature 
of  this  period  is  the  more  rapid  growth  of  the 
whole  body,  and  the  gradual  perfectioning  in 

"  TZnlZ™^ its  several  organs-  Between 
14  and  20  the  human  plant  reaches  not  onlv 
its  full  size  but  the  completion  of  its  organic 
endowments.  During  this  period  mind  and 
body  expand  together,  but  the  body  develops 
more  rapidly  than  the  mind.  Growth  in  man, 
as  in  plants,  proceeds  by  fits  and  starts,  suc- 
ceeded by  periods  of  quiescence ;  seasons 
affect  it,  so  do  supplies  of  food  ;  boys  do  not 
develop  so  rapidly  in  autumn  and  winter  as 
nft^?  ngt.an,d  8ummer-  Girls  at  thi8 
often  fell  back,  as  it  were,  a  little  in  winter, 
wnen  they  are  ranch  more  confined  indoors, 
to  make  a  greater  push  forwards  in  spring. 

asflimiL^611  difBcult  for  the  dilative  and 
S      °  P°Wers  to  keeP  P*™  with  the 
bod  Iy  requirements,  so  that  tne  tendency  is 

what  to  be  ill  maintained  at  the  extremities, 
and  for  the  cold  bath  to  be  shunned  for  lack 


of  adequate  reaction  in  those  who  are  mani- 
festly growing  very  rapidly. 

The  heart  in  some  is  hardly  equal  to  the 
task  set  it,  and  when  it  is  diseased  we  perceive 
both  growth  and  the  attainment  of  puberty 
retarded.   The  lungs,  again,  as  Dr.  E.  Smith 
pointed  out  (op.  cit.,  p.  288),  more  often  in 
girls  than  m  boys,  do  not  expand  in  propor- 
tionate ratio  with  the  rest  of  the  body.  The 
body  runs  up  tall,  but  the  thorax  remains 
narrow  and  flat,  and  the  apices  of  the  lungs 
approach  too  closely  to  each  other.  The 
definition  of  a  line— length  without  breadth- 
is  too  closely  imitated.    The  morbid  immin- 
ences of  this  age  are  disorders  of  the  nervous 
system,  chorea,  epilepsy,  mania,  anaamia, 
rheumatism,  pneumonia.    Girls  during  this 
period  of  their  lives  suffer  more  illness  than 
boys,  probably  in  consequence  of  insufficient 
gymnastic  exercises,  over-studv  in  cramped 
postures,  and  from  that  folly  of  follies,  a 
forcing-pit  education,  '  all  articles  warranted 
to  be  turned  out  highly  finished  by  eighteen 
years.'    It  is  the  age  of  all  others  when  good 
or  bad  habits  of  life  are  formed ;  the  time, 
too,  when  the  seeds  of  disease  are  sown 
broadcast,  to  spring  up  in  the  after- age  of 
man-  and  womanhood. 

Diet.— Pood  should  be  abundant,  varied, 
but  unstimulating.  Three  or  four  moderate 
meals  a  day  are  requisite ;  if  at  any  period 
of  life  fermented  liquors  are  beneficial,  now 
is  that  time.  Light  bitter  unadulterated  table- 
beer  or  claret  and  water  should  be  provided 
at  dinner,  but  not  more  than  half  or  three- 
quarters  of  a  pint  of  it  allowed.  If  violent 
exercise  has  provoked  thirst,  this  may  be 
satisfied  with  plain  water  or  toast-and- water 
ad  libitum.  Girls  should  take  cocoa-nibs 
for  breakfast,  with  bread  and  butter,  meat, 
eggs,  bacon,  or  fish,  as  much  as  they  like! 
School  dietaries  err  usually  on  the  side  of 
deficiency.  At  dinner,  as  well  as  substantial 
meats,  fruits,  vegetables,  and  suet- and  milky 
puddings  are  required.  Tea  should  be  al- 
lowed only  once  in  the  twenty-four  horns,  at 
six  o'clock,  and  a  warm  supper  be  provided 
at  nine  o'clock. 

Clothing.— Nothing  need  be  added  to 
what  has  been  already  advised.  Without 
entering  into  minute  particulars,  it  should 
be  seasonable,  rather  extra  warm,  and  offer 
no  uncomfortable  restraints.  When  mothers 
complain  of  their  daughters'  neglected  figures, 
the  hygienist  retorts,  What  gymnastic  exer- 
cises did  you  require  of  them  ?  It  is  the  age 
for  exercise  of  the  body  as  well  as  of  the 
mind.  Boys'  spines  are  straight  and  girls* 
backs  crooked  because  the  former  use  all  their 
muscles  and  the  latter  do  not.  As  the  bodv 
is  making  its  most  rapid  growth,  so  the  evil 
of  unilateral  use  of  muscles  is  particularly 
baneful.  Sitting  over-long  in  a  slouching 
attitude  will  tend  to  contract  the  chest,  as 
carrying  too  heavy  weights  over  the  back 
will  spoil  the  normal  spinal  curves ;  so  leaning 
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too  much  on  one  side,  standing  too  long 
on  one  foot,  even  carrying  constantly  a 
pocketful  of  articles  on  one  side  of  the  dress, 
will  suffice  at  this  age  to  induce  spinal  curva- 
ture. The  daily  use  of  the  trapeze,  swinging, 
playing  games  like  la  grace,  in  which  both 
arms  are  used,  badminton,  and  lawn-tennis, 
in  which  arms  and  legs  are  employed,  and 
every  muscle  brought  into  due  action,  are 
quite  essential  to  the  proper  development  of 
the  thorax  and  the  muscles  of  the  trunk. 
Girls  should  row  and  run  and  ride  and 
swim  and  skate  no  less  than  lads  do,  in 
order  to  become  fit  mothers  for  a  nation 
like  ours. 

The  best  temperature  for  a  sitting-room  is 
60° ;  that  for  a  sleeping-room  between  50° 
and  55°.  The  hygiene  of  the  bedroom  and 
the  bed  needs  a  few  words.  The  temperature 
of  the  room  should  not  rise  above  65°  in 
summer,  or  fall  below  45°  in  winter.  It 
must  be  thoroughly  ventilated  with  a  con- 
stant amount  of  fresh  air  passing  through  it 
during  the  day.  The  desiderata  for  a  bed 
are  coolness  for  the  spine,  restfulness  for  the 
trunk  muscles,  and  warmth  without  too  great 
heat  or  too  burdensome  a  weight  of  bed- 
clothes :  all  objects  are  well  attained  by  a 
French  sommier  elastique.  A  horse-hair 
bolster  is  preferable  to  a  pillow,  and  a  paper 
pillow  to  a  feather  pillow;  a  feather  pillow 
enwrapping  the  neck  and  head  heats  the 
upper  part  of  the  spinal  cord  undesirably. 
Posture  in  bed  is  not  unimportant.  The 
head  should  be  low,  the  feet  perhaps  a  trifle 
raised,  certainly  not  dependent.  '  Sleep  not 
on  your  back,  as  a  dead  man,'  is  a  maxim 
attributed  to  Confucius ;  the  opposite  atti- 
tude, on  the  stomach,  is  restrictive  of  the 
intestinal  movements,  and  uncomfortable. 
It  is  as  well  to  begin  the  night  lying  upon 
the  right  side  so  long  as  food  remains  in  the 
stomach,  and  to  turn  on  first  waking  upon 
the  left  side.  The  best  attitude  is  probably 
that  crouched  one  habitually  selected.  Good 
advice  is  to  stretch  yourself  straight  when- 
ever you  wake,  in  order  to  render  the  circu- 
lation of  the  blood  freer..  In  winter  the  arms 
should  lie  under  the  clothes,  in  summer 
above  them. 

The  cold  bath,,  or  cold  sponge,  or  shower 
bath  should  be  taken  by  the  robust  every 
morning ;  with  a  warm  or  tepid  bath  once 
a  week,  for  cleansing  purposes,  throughout 
summer  and  winter.  Whilst  the  young  of 
both  sexes  should  be  encouraged  to  swim,  in 
seasonable  weather,  the  length  of  time  they 
stay  in  the  water  must  be  strictly  limited 
according  to  the  temperature. 

We  abstain  purposely  from  any  discussion 
of  the  hygiene  of  mental  education 

7.  Adult  Age.— This  is  the  prime  of  life, 
between  20  and  30.  Anatomically,  the  body 
broadens,  the  chest  deepens;  for  feats  of 
muscular  prowess — short,  severe  labours — it 
is  at  its  best.    The  intellectual  and  cerebro- 


spinal sexual  energies  are  at  their  maximum. 
What  the  French  call  the  greatest  latitude 
of  health,  and  of  strength,  exists  at  this 
period ;  severe  scrams  are  supported  with 
apparent  ease.  In  male  adults  the  body 
gains  weight  by  small  amounts  for  about 
twenty- eight  days,  then  relapses  to  its  normal 
average  by  a  sudden  crisis,  attended  by  head- 
heaviness,  loss  of  appetite,  and  copious  dis- 
charge of  urine,  or  seminal  evacuation.  It 
is  not  a  time  about  which  the  hygienist  has 
much  to  say.  If  the  preceding  periods  ot 
life  have  been  wisely  ruled,  the  individual  is 
at  his  or  her  best.  The  morbid  imminences 
directly  belonging  to  this  age  should  be  few, 
and  certainly  are  usually  due  to  direct  con- 
travention of  the  laws  of  health :  to  exposure 
to  contagious  influences,  to  irregular  living, 
especially  drinking,  to  excessive  strains  upon 
the  heart  or  its  blood-vessels,  to  pulmonary 
inflammations,  to  contravention  of  proper 
sexual  relations,  to  over-emotional  excite- 
ment, or  to  mental  worry  and  loss  of  sleep. 

The  guiding  rule  for  this  period  is  succinct 
enough  :  1  Sustine  et  ahstine.' 

Qui  studet  optatam  cursu  contingere  metam, 
Multa  tulit  fecitque  puer,  sudavit  et  alsit ; 
Abstinuit  Venere  et  vino. 

Hitherto  excess  in  feeding  was  difficult  to 
effect,  quickly  punished,  and  admitted  of 
rapid  and  spontaneous  repair;  but  now  he 
who  would  rise  above  the  ruck  must  rule 
with  a  tight  rein  all  his  appetites.  The 
penalties  are  not  exacted  directly  after  the 
offence  is  committed :  they  are  kept  in  store, 
but  nature  inflicts  them  with  pitiless  justice. 

Total  abstinence  from  alcoholic  drinks 
may  be  recommended.  Not  only  does  it 
favour  health,  but  lessens  all  the  temptations 
incident  to  these  important  years,  in  which 
a  man  carves  out  his  own  career.  A  ques- 
tion not  infrequently  propounded  is,  How 
shall  I  know  when  I  have  eaten  more  than 
is  good  for  me  ?  If  individuals  are  dull  or 
drowsy  after  a  meal  they  have  usually  eaten 
too  much;  if  they  can  converse,  write,  or 
transact  business  with  ease  after  a  meal, 
they  have  fed  temperately. 

Women  may  be  advised  to  marry  not 
earlier  than  21— between  21  and  28— when 
in  our  climate  they  are  best  fitted  to  become 
wives  and  mothers.  Men  had  better  wait 
till  between  28  and  35  before  they  undertake 
the  responsibilities  of  being  parents.  For  the 
generality  of  men  and  women  we  must 
insist  ouce  more  on  then-  not  giving  up  out- 
of-door  muscular  exercises.  An  entirely 
sedentary  trade  or  office-life  cannot  be  a 
healthy  one  for  either  body  or  mind:  the 
latter  appears  to  suffer  most  from  it— the 
sense  of  morality  becoming  blunted.  When 
the  struggle  for  existence  is  so  severe  that, 
with  early  rising  and  very  limited  hours  of 
sleep,  no  leisure  hour  remains  for  sports  or 
amusement,  the  time  has  arrived  for  emi- 
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gration,  war,  enforced  military  service,  or 
revolution. 

Sleep. — Doubtless  different  constitutions 
and  individuals  differently  employed  require 
different   amounts   of  sleep.     As  nothing 
dulls  the  intellect  and  weakens  the  recuper- 
ative faculties  more  than  too  much  sleep, 
except  over-feeding  and  drinking  at  this  age, 
so  few  things  are  more  certain  than  that  a 
man  may  rise  too  early  for  making  the  best 
use  of  his  twenty-four  hours.    He  must  live 
in  the  world  and  keep  the  world's  pace  still. 
J ohn  Wesley's  advice  in  this  matter  is  worth 
recording.    He  writes  that  any  man  can  find 
out  how  much  sleep  he  really  requires  to 
repair  his  nervous  system  by  rising  half  an 
hour  earlier  every  morning  until  he  finds 
that  he  no  longer  lies  awake  at  all  on  going 
to  rest  in  bed,  or  wakes  up  until  it  is  time 
for  him  to  get  up.    Six  to  eight  hours  is 
usually  ample  for  healthy  adults,  with  nine 
hours  every  seventh  day.    The  mistake  too 
often  made  is  that  of  endeavouring  to  make 
up  for  over-hard  mental  efforts  by  over-long 
sleep  hours.    Mental  over-fatigue  is  to  be 
repaired  not  by  sleep,  but  by  bodily  exercise 
m  the  open  air.    Exercise  directs  the  blood- 
flow  from  the  head  towards  the  muscles,  and 
renews  the  appetite.   As  we  have  pointed 
this  out  as  the  suitable  age  for  marriage,  we 
may  mention  some  things  which  conduce 
not  slightly  to  healthful  and  happy  marri- 
ages :  parity  of  station,  similarity  of  temper 
and  tastes,  and  no  disproportion  either  in 
age  or  size. 

8.  Maturity.— The  body  has  now  reached 
its  maximum  weight  and  solidarity,  and  the 
period  is  that  of  maximum  endurance.  Men 
reach  their  full  weight  at  40 ;  women  later, 
sometimes  not  till  £0.    At  this  age  the 
soldier  is  fittest  for  service,  the  labourer  for 
work,  the  artisan  and  professional  man  for 
then-  respective  duties.    '  High  to  soar  and 
deep  to  dive  is  given  to  man  at  thirty-five.' 
I  he  morbid  tendency  is  towards  ansemia 
and  obesity,  the  former  promoting  the  latter 
and  both  alike  being  determined  by  a  too 
sedentary  town-life,  and  by  daily  occupation 
in  close,  ill-ventilated,  and  badly  lighted 
chambers.     Now  are  perceived  the  first 
attacks  of  gout;  whilst  visceral  degenera- 
tions  and  atheroma  of  arteries  may  manifest 
themselves  — events  all  of  which  may  be 
delayed,  if  not  wholly  prevented,  by  atten- 
tion to  the  laws  of  health.    It  is  desirable 
that  each  individual  should  pay  heed  to  his 
weight  at  this  age,  since  this  indicates 
whether  or  no  he  is  living  wisely.  Celsus 
lib.  2,  cap.  1)  writes:  'Corpus  autem  habi- 
Jiss.mum  quadratum  est  noque  gracile  nenne 
obesum.    Nam  longa  statura  ut  in  juventa 
uecora  est,  sic  matura  senectute  conncitur. 
Wmm  corpus  infirmum,  obesum  hebos  est.' 
or  nrnfil0WeVer'umen.  &r6  en*a«ed  in  tr^es 

San to TnS\theTV*.  D0  more  difficulfc  *"k 
than  to  maintain  their  weight  at  this  age, 


the  juste  milieu  referred  to  being  a  hard 
matter  to  secure.  The  advice  given  by 
Celsus  (lib.  1,  cap.  1)  cannot  be  surpassed 
in  force  or  brevity:  '  Sanus  homo  qui  et 
bene  valet  et  suae  spontis  est  nullis  obligare 
se  legibus  debet ;  hunc  oportet  varium  habere 
vitae  genus,  modo  ruri  esse,  modo  in  urbe, 
ssepiusque  in  agro,  navigare,  venari,  quies- 
cere  interdum;  siquidem  ignavia  corpus 
hebetat,  labor  firmat.'  As  to  diet,  clothing, 
and  habits,  we  need  add  nothing  to  what 
has  been  already  advised  for  a  previous  age  ; 
but  on  exercise  of  body  and  mind  there  is 
much  to  be  written. 

A  good  rule  is  laid  down  by  Lynch,  too, 
in  his  Guide  to  Health  (p.  290),  that  the 
lean  should  exercise   ad  ruborem,  i.e.  to 
glow-point,  or  until  their  bodies  and  spirits 
are  heated,  for  that  will  fatten  them;  and 
the  fat  ad  sudorem.    The  more  luxuriously 
a  man  fives,  the  more  exercise,  and  the 
more  active  exercise,  he  needs.    Want  of 
it,  and  the  costive  habit  thus  superinduced, 
may,  as  Kotzebec  observes,  extinguish  the 
divine  flame  of  genius  and  seriously  impair 
the  intellectual  powers.  Hypochondriasis 
and  hysteria  are  the  special  punishments  of 
ease  and  affluence  and  indolence.  Obviously 
a  portion  of  each  day  should  be  set  apart  for 
exercise  for  those  who  can  take  it.    In  the 
households  of  the  wealthy  a  gymnasium  is 
at  least  as  important  as  a  bath-room;  and 
twenty  minutes  every  morning  before  break- 
fast might  well  be  devoted  to  breathing  the 
muscles — that  is,  calling  into  play  every 
muscle  of  the  trunk  and  limbs.    The  chest 
should  be  expanded  by  clubs  and  dumb-bells; 
swinging  on  the  trapeze,  and  hanging  by  the 
arms  and  legs,  may  be  recommended.  Again, 
before  forenoon  or  midday  meal,  an  hour's 
ride  or  walk  must  be  obtained  ;  and  a  third 
time  in  the  day  an  hour  and  a  half  s  exercise 
— fencmg,  or  walking,  or  rowing— should  be 
arranged  before  bedtime,  in  the  spring  and 
summer  seasons.   A  great  point  is  to  vary 
the  exercise  by  every  means  at  hand:  to 
change  the  set  of  muscles  called  chiefly  into 
Play  upon  different  days,  as  Celsus  advised : 
to  swim,  ride,  fence,  sad,  row,  shoot,  fish. 
.Lastly,  we  can  recommend  those  only  who 
are  very  robust  to  take  a  long  walk  before 
breakfast.    Bodily  exercise  should  not  be 
undertaken  immediately  after  a  heavy  meal ; 
nor  should  those  who  have  sweated  them- 
selves violently  sit  down  at  once  to  a  full 
meal — at  least  an  hour's  rost  should  inter- 
vene. 

Let  us  pass  on  from  the  exercise  of  the 
muscles  to  that  of  the  brain,  since  here,  too, 
the  hygienist  may  be  expected  to  give  a  few 
words  of  advice  as  to  what  is  proper  and 
profitable  in  mental  work,  and  what  is  im- 
proper and  likely  to  provo  detrimental  to  tho 
cerebral  organs.  Our  own  experience  entirely 
confirms  that  of  others,  that  most  brains  suffer 
more  from  rest  than  over-work.    Exercise  is 
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as  essential  for  the  healthy  nutrition  of  the 
cerebral  as  it  is  for  that  of  the  muscular 
tissue ;  and  without  regular  employment  daily 
up  to  fatigue-point  no  high  quality  of  intel- 
lectual condition  is  ever  attained.  Fret, 
hurry,  worry,  and  the  endeavour  to  accom- 
plish some  task  in  too  short  a  time,  is  what 
wearies  and  wears  the  thinking  organ ;  but 
what  damages  it  is  always  its  imperfect 
nutrition,  the  insufficient  repair  of  its  waste 
after  its  active  employment.  It  is  a  matter 
of  observation  that  feeble  brains,  those  con- 
structively defective,  or  those  damaged  by 
accidental  injury  or  by  disease,  most  speedily 
suffer  both  from  over-work  and  from  actual 
disease  :  the  education  of  the  half-witted,  and 
of  the  congenital  idiots  is  a  difficult  problem 
as  well  as  a  disheartening  task;  that  they 
admit  of  some  improvement  is  proven,  but 
directly  their  daily  exercises  are  discontinued 
they  fall  back.  Immature  brains  are  doubt- 
less more  vulnerable  and  require  more  rest, 
more  sleep,  and  more  diversion  than  fully 
developed  ones.  Again,  the  mere  degenera- 
tive changes  in  the  blood-vessels  and.  capil- 
laries incident  to  disease  and  old  age  inter- 
fere with  the  nutritive  changes  requisite 
for  the  most  perfect  intellectual  operations. 
Hence  it  is  easy  to  point  out  a  true  patho- 
logical foundation  for  epileptic  insanity  and 
senile  dementia,  and  to  perceive  why  poorly 
fed  children  should  suffer  from  over-pressure 
in  schooling. 

The  cultivation,  however,  of  the  human 
mind,  and  the  determination  of  what  is  best 
for  its  sound  development  and  maintenance, 
belong  to  education,  not  hygiene.  Let  it 
suffice  to  say  that  the  mens  sana  in  corpore 
sano  depends  as  much  upon  the  judicious 
training  and  education  of  the  intellectual 
centres,  as  it  does  upon  their  minute  struc- 
tures and  sound  nutrition.  The  best  intellects 
are  built  on  good  foundations ;  the  education 
of  the  cerebral  centres  begins  with  the  first 
special  sense  impressions  made  upon  them, 
and,  we  may  hope,  does  not  terminate  only 
with  this  life.  There  is  still  as  much  to  be 
learned  in  the  training  of  the  brains  as  there 
is  in  that  of  the  muscles.  True  excellence  is 
only  to  be  reached  after  much  striving,  and 
can  be  attained  only  by  gradual  steps,  and 
slowly. 

9.  The  Turning  Period. — This  period 
of  life,  which  lies  between  45  and  60,  is  also 
known  as  the  grand  climacteric,  or  middle 
age.  The  skin  wrinkles.  Up  to  60  years  of 
age  the  skull  may  continue  to  increase  in 
size,  principally  at  its  anterior  part,  by  en- 
largement at  the  frontal  sinus ;  after  60  the 
skull-cap  loses  weight,  and  the  brain  may 
waste,  but  gets  tougher  and  firmer.  The 
heart  grows  a  little  larger,  and  its  walls  are 
thicker.  The  lungs  grow  denser,  a  change 
common  to  every  tissue  of  the  body.  The 
hair  grows  grey ;  the  features  sharpen ;  the 
sight  alters;  and  the  hearing  grows  dull. 
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Pressure  and  wear  and  tear  begin  to  teU  at 
every  part.  Upon  the  blood-vessels  then- 
effects  are  more  marked  in  males  than  in 
females,  because  ordinarily  the  former  labour 
harder  than  the  latter;  further,  the  death- 
rate  of  men  is  greater  than  that  of  women 
at  this  age.  As  the  sexual  powers  decline, 
which  they  do  by  a  quick  descent  between 
46  and  63,  the  intellectual  powers  increase, 
so  that  mentally  there  is  often  exhibited  a 
marked  increase  of  vivacity  and  agreeable- 
ness,  more  noticeable  in  men  than  in  women. 
In  the  latter  the  cessation  of  the  catamenia 
is  attended  usually  by  some  rejuvenescence, 
attributable  to  their  recovering  a  little  em- 
bonpoint. It  is  an  age,  however,  at  which 
women  kick  rather,  and  become  restless  and 
uneasy,  the  change  of  life  being  attended  in 
many  by  a  renewal  of  their  juvenile  tempers, 
as  between  7  and  14,  and  occasionally  by  a 
revival  of  their  youthful  ailments,  such  as 
eczema,  skin  eruptions,  and  various  neuroses, 
insomnia,  hysteria,  and  sometimes  epilepsy. 
In  character,  whatever  obstinacy  exists 
reaches  its  climax. 

Morbid  Imminences. — The  inflammatory 
disposition  is  lessened,  but  there  is  a  tendency 
to  venous  plethora  of  the  abdominal  viscera, 
and  towards  vicarious  haemorrhages.  Gout 
assails  its  victims  with  well-characterised 
attacks.  New-growths,  simple  and  malig- 
nant, tend  to  demonstrate  themselves,  and 
rheumatoid  arthritis  to  appear.  Dr.  Water- 
house,  in  a  letter  to  Sir  T.  Sinclair,  published 
in  his  Code  of  Health  and  Longevity  (vol.  i. 
p.  33 :  Edinburgh,  1807),  notices  the  three 
following  periods  as  very  important  in  every 
human  life,  as  sickly  or  moulting  times. 
The  first  he  had  noticed  to  befall  males 
chiefly  at  36  years  pf  age,  when  the  lean 
person  becomes  fatter  and  the  fat  kine 
leaner.  The  second  sickly  period  happens  at 
some  time  between  43  and  50,  and  lasts 
a  year,  or  perhaps  two.  During  it  the 
complexion  fades,  the  appetite  fails,  the 
tongue  becomes  furred  at  the  smallest  over- 
exertion of  body  or  mind,  the  muscles  are 
flabby,  the  joints  are  weak,  sleep  is_  un- 
refreshing,  and  the  spirits  droop.  It  is  no 
particular  organ  that  suffers,  but  a  uniform 
deterioration  that  is  manifested.  At  this 
time  a  man  first  experiences  a  reluctance  to 
stoop,  prefers  a  carriage  to  riding  on  horse- 
back, and  perceives  each  change  of  the 
weather  affect  him.  This  observation  of  Dr. 
Waterhouse  has,  according  to  the  experience 
of  many,  much  justice  in  it;  as  also  that 
between  61  and  62  a  similar  deterioration 
of  health  takes  place,  but  with  aggravated 
symptoms. 

Hygienic  Bulbs.  —  At  the  menopause 
women  should  be  advised  to  abstain,  as  a  rule, 
from  alcoholic  drinks,  and  to  avoid  highly 
spiced  and  seasoned  dishes.  They  may  be  re- 
commended to  take  meat  not  more  than  once 
daily,  and  to  live  chiefly  on  farinaceous  food, 
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milk,  eggs,  vegetables,  and  fresh  fruits.  A 
tablespoon fnl  of  lime-juice  taken  twice  daily 
occasionally  for  a  week  or  ten  days  at  a 
time  has  a  salutary,  depurating  effect  upon 
both  stomach  and  kidneys,  and  clears  the 
tongue  when  this  is  foul  in  the  morning. 
Riding  and  walking  exercise  are  highly  ap- 
propriate, but  very  violent  muscular  efforts 
should  be  avoided.  If  the  individual  be  thin, 
and  growing  thinner,  the  clothing  should  be 
extra  warm.  Flannel  abdominal  belts  may 
be  worn  advantageously  in  all  seasons,  but 
especially  in  autumn  and  winter. 

Both  sexes  should  avoid  emotional  excite- 
ment, and  the  stimulation  of  waning  sexual 
abilities.  Prolonged  exposure  to  wet  and 
cold  is  sure  to  be  seriously  resented.  Hot 
or  Turkish  baths,  succeeded  as  they  should  be 
by  the  cold  plunge  or  douches  to  remove  the 
lassitude  otherwise  provoked,  are  very  bene- 
ficial, and  taken  once  a  week  may  be  safely 
indulged  in  throughout  the  year.  It  becomes 
extra  important  as  the  subcutaneous  fat  gets 
absorbed,  and  the  skin  wrinkles,  to  keep  its 
pores  clean  and  open  and  capable  of  per- 
spiring. 

10  and  11.  Advanced  Life,  and  Old 
Age.— The  period  of  advanced  life— 60  to 
82,  and  old  age,  from  82  upwards,  may  be 
advantageously  considered  together.  When 
a  man  turns  his  toes  out  much  in  walking 
and  treads  upon  the  whole  base  of  his  foot, 
when  he  is  always  stopping  and  turning 
round  to  look  back,  he  is  already  old.  The 
sagacious  '  boots '  at  an  inn  can  tell  a  man's 
age  by  the  state  of  his  shoe-leather. 

'  Senectus  ipsa  morbus  insanabiUs.'  Some 
degenerate  earlier  than  others,  but  the  de- 
cline of  life  is  characterised  in  all  human 
kind  alike  by  an  indurating  condition  of 
every  tissue,  diametrically  opposed  to  the 
cellular  softness  and  laxity  of  infancy.  The 
capillaries  thicken,  the  arteries  harden,  the 
nutritive  metamorphoses  proceed  more  slowly. 
The  muscles  waste;  the  subcutaneous  fat 
lessens;  the  blood  becomes  poorer  and  paler- 
the  skin  dry,  sallow,  and  wrinkled ;  further, 
it  gets  less  vascular,  and  the  mucous  surfaces 
become  relatively  more  so.  The  teeth  loosen 
and  fall  out ;  the  gums  recede  from  them  • 
and  the  digestive  juices  fail.    The  arteries 
become  atheromatous  and  calcareous,  lose 
their  elasticity,  and  are  liable  to  fibrinous 
thromboses,  or  to  embolic  pluggings;  and 
while  they  tend  to  block  up  at  one  part, 
their  coats  may  split  and  yield  to  pressure, 
puJge  out,  and  form  aneurysms  or  dilatations 
jn  other  directions.  Hence  happen  apoplexies, 
brain-softenings,  and  senile  gangrenes.  The 
neart  up  to  an  nncertain  period  grows  pro- 
gressively larger  and  more  muscular,  to  meet 
the  obstacles  offered  to  the  circulation ;  but 
™?  y,L-  '  t00'  flegenerates,  and  its  walls  I 
RTow  thinner  and  dilate.    The  air-cells  of  1 
the  lungs  lose  their  elasticity,  and  proves- 
mvely  enlarge;  then  merge  into  each  other; 
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and  become  emphysematous  at  the  edges  of 
the  lobes  where  least  supported.  Emphysema 
implies  degeneration  of  capillaries  and  dimi- 
nution of  aerating  surfaces ;  and  as  the  pul- 
monary area  becomes  thus  lessened,  the  right 
heart  becomes  hypertrophied  and  dilated. 

The  dryness  and  lessened  secretion  of  the 
skin  cast  harder  work  upon  the  kidneys  in 
eliminating  water,  and  increase  the  disposi- 
tion to  catarrhal  fluxes  from  the  nasal  pas- 
sages, the  bronchi,  and  the  intestines.  Thus, 
while  there  is  a  constant  predisposition  to 
skin-irritation  from  its  dryness,  and  to  eczema 
from  scratching  and  rubbing  it,  the  other  mor- 
bid imminences  towards  bronchial  catarrh 
and  diarrhoea  very  closely  follow  the  direction 
given  them  by  the  season  of  the  year,  and 
greater  or  less  degree  of  external  cold.  The 
bladder  grows  thicker  with  age,  and  its 
capacity  is  less  ;  the  prostate  gland  enlarges. 
Pew  persons  after  60  pass  seven  hours  in 
bed  without  requiring  to  micturate.  Dr. 
Rush  regarded  the  prompting  to  more  frequent 
micturition  as  the  first  symptom  indicative  of 
a  man's  years  impairing  his  bodily  functions. 
The  pulse  feels  firmer  and  fuller ;  fills  quickly 
after  food  is  taken,  but  falls  in  frequency  and 
flags  in  power  in  a  marked  degree  after  fast- 
ing.   It  is  a  far  less  trustworthy  indicator  of 
the  gravity  of  any  febrile  disorder,  or  of 
degrees  of  asthenia,  than  it  was  in  youth  or 
middle  age ;  and  it  fails  to  point  to  the  prac- 
titioner the  nearness  of  death,  unless  he  have 
large  experience  of  it. 

There  is  a  default  of  reaction  manifest  in 
advanced  life,  so  that  all  acute  disease  is 
clinically  less  easy  of  recognition,  and  the 
beginning  of  the  end  is  therefore  apt  to  pass 
I  unobserved.     The  thermometer  warns  the 
doctor  of  changes  which  old  people  do  not 
notice  themselves,  but  which  it  may  be  of 
considerable  importance  to  notice.    A  slight 
elevation  of  temperature  means  much  in  old 
age,  and  should  be  heeded  accordingly.  The 
slightest  change  excites  a  young  child  •  no- 
thing seems  to  move  the  old  man.  In  extreme 
old  age  life  is  little  more  than  vegetative 
existence ;  the  individual  eats  and  sleeps  and 
dreams.    The  sleep  the  aged  get  by  night 
seldom  rests  or  satisfies  them.    Memory  is 
one  of  the  first  mental  faculties  to  become 
impaired,  but  finally  every  sense  and  every 
faculty  fail.  Up  to  75  the  strong  of  both  sexes 
usually  retain  their  digestive  powers,  and  a 
fair  amount  of  mental  and  muscular  vigour. 
Later  on,  indecision,  inconsequential  rea- 
soning, self-distrust,  uncertainty  as  to  facts, 
delusions  of  sight  and  hearing,  restlessness, 
day-dreams,  night-wandering,  too  often  prove 
that  the  old  are  no  longer  what  they  once 
were  in  intellect,  and  testify  to  the  brain 
degenerations  belonging  to  senile  dementia. 

Hygienic  Rules. — A  prime  necessity  for 
old  age  is  warmth  :  nothing  kills  the  aged  so 
certainly  as  cold.    It  is  of  first  hygienic  im 
portance  after  75  that  the  individual  should 
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be  loved  and  cared  for ;  old  people  do  not, 
perhaps  cannot,  take  care  of  themselves. 

Those  who  live  longest,  and  enjoy  the  fullest 
measure  of  activity,  are  those  who  do  not 
over-tax  their  stomachs  when  their  teeth 
begin  to  fail  them,  and  who  adapt  their 
aliment  to  their  enfeebled  powers  of  mastica- 
tion, by  having  their  food  properly  cooked. 
Stews,  minces,  meats  boiled  and  afterwards 
baked — cooked,  that  is,  twice — are  more  easily 
digested  than  fresh  roasts  or  close -fibred 
meats.  A  moderate  amount  of  wine  cheers 
and  comforts  old  people ;  a  glass  or  two  of 
good  Burgundy  or  of  champagne,  and  an 
occasional  glass  of  old  port  wine,  or  such 
stimulant  as  suits  them,  are  most  beneficial 
to  the  aged,  and  are  better  for  them  than 
overloading  their  stomachs  with  milk  and 
farinaceous  foods. 

Great  attention  should  be  paid  to  the  func- 
tions of  the  bowels  and  of  the  skin.  Galen 
pointed  out  that  old  people  should  not  suffer 
their  bowels  to  remain  costive  beyond  two 
days ;  on  the  third  they  should  take  some 
gentle  purge,  such  as  by  experience  they  have 
found  adequate.  A  hot  bath  once  a  week, 
and  a  hot  foot-bath  every  night,  may  be 
advised.  A  short  nap  after  breakfast  and 
before  dinner  is  the  natural  habit  of  the 
aged.  Further,  their  clothing  should  be  extra 
warm,  and  their  chambers  night  and  day  be 
heated.  They  should  be  encouraged  to  go  out 
in  the  open  air  only  in  seasonable  weather ; 
and,  when  they  are  equal  to  it,  should  take  a 
little  walk  on  a  dry  gravel  path  in  some 
warm  locality,  sheltered  from  north-easterly 
winds.  All  change  and  cheerful  society  are 
good  for  them.  If  their  purses  admit  of  it, 
they  should  follow  the  swallows  to  warm 
winter  quarters.  If  they  must  winter  in  Eng- 
land, let  them  shut  themselves  up  throughout 
the  season  in  a  well-warmed  house. 

Summary. — Advice  for  every  age  may  be 
thus  briefly  given:  for  infancy  and  child- 
hood— sustine;  for  adult  years — sustine  et 
abstine ;  for  old  age — sustine  again.  There 
is  less  need  now  to  enjoin  abstine. 

The  hygienist,  however,  seeks  not  to 
lengthen  out  the  days  of  age  and  decrepi- 
tude ;  his  art  is  not  to  prolong  life  beyond 
its  natural  term,  though  this  may  come  subor- 
dinately,  but  to  render  its  period  of  activity 
and  utility  longer — 'Hie  labor,  hoc  opus  est.' 
Some  cynic  observes  that  we  have  pointed 
out  very  few  habits  as  worth  cultivating,  the 
truth  being  we  believe  what  we  have  insisted 
on— that  most  bodily  habits  need  resisting. 
Individual  health  is  attained  by  self-denial ; 
habits  imply  self-indulgence. 

Reginald  Sotjthey. 

PERSPIRATION,  Disorders  of.— 

See  Sudoriparous  Glands,  Diseases  of. 

PERTUSSIS  (per,  signifying  excess; 
and  tussis,  cough). — A  synonym  for  whoop- 
ing cough.    See  Whooping  Cough. 
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PESTIS  (Lat.).— A  synonym  for  plague. 
See  Plague. 

PETECHIiE  (petigo,  an  attack,  erup- 
tion ;  Ital.  Petecchie,  fleabites). — Synon.  : 
Peticulce  ;  Fr.  Petechies  ;  Ger.  Petechien. 

Description. — Petechias  are  small  crimson 
and  purple  spots  of  the  skin,  resembling 
those  that  result  from  the  bite  of  a  flea.  They 
are  circular  in  figure ;  are  developed  around 
the  apertures  of  the  follicles ;  have  an  average 
size  of  one  or  two  lines  in  diameter ;  and  are 
consequent  on  the  transudation  of  the 
colouring  matters  of  the  blood,  through  the 
capillary  vessels  of  the  follicles,  into  the  im- 
mediately adjacent  tissues.  They  are  dis- 
tinguished from  spots  resulting  from  simple 
hypersemia  by  pressure  with  the  finger. 
Under  pressure  the  hypersemic  spots  dis- 
appear, but  the  petechise  remain  permanent. 
They  are  differentiated  from  flea-bites  by  the 
presence  in  these  of  the  puncture,  which  is 
always  perceptible  and  contrasts  strongly 
with  the  lighter  colour  of  the  rest  of  the 
disc ;  although  it  is  to  be  remembered  that 
the  colour  of  the  petechial  spot  is  always 
deepest  in  the  centre,  and  becomes  lighter 
towards  the  circumference.  Petechise  vary 
in  tint  of  colour  according  to  age  and  the 
amount  of  effused  blood,  being  at  first 
brightly  crimson,  then  purple,  next  almost 
black,  and  subsequently  fading  away  through 
the  ordinary  colours  of  a  bruise.  Hence  it  is 
usual  to  find  them  scattered  over  the  skin  of 
various  shades  of  colour,  ranging  through  all 
the  tints  already  mentioned. 

Petechias  are  met  with  on  the  mucous 
membranes,  as  well  as  on  the  skin,  in  pur- 
pura, scorbutus,  malignant  fevers,  and  in 
several  forms  of  congestion  of  the  follicles  of 
the  skin  associated  with  constitutional  dis- 
eases. Petechise  do  not  call  for  special  treat- 
ment.   See  Purpura. 

The  term  petechial  is  applied  to  certain 
varieties  of  diseases,  such  as  typhus,  when 
petechise  occur  in  their  course,  or  the  erup- 
tion becomes  haamorrhagic.  See  Extravasa- 
tion ;  and  Typhus  Fever. 

Erasmus  Wilson. 

PETIT  MAL  (Fr.). — A  term  applied  to 
attacks  of  epilepsy  which  are  of  short  dura- 
tion and  slight  intensity.    See  Epilepsy. 

PEAEFFERS,    in   Switzerland.  — 

Simple  thermal  waters.  See  Mineral 
Waters. 

PHAGEDENA  {4>dya>,  I  eat  away).— 
A  form  of  ulceration,  which  rapidly  destroys 
the  surrounding  parts.  See  Bubo  ;  Gan- 
grene ;  Ulcer  and  Ulceration  ;  and  Vene- 
real Sore. 

PHAGOCYTOSIS  (<£ayo>,  I  eat;  and 
kvtos,  a  corpuscle). 

Definition. — A  term  expressing  the  pro- 
perty possessed  by  certain'animal  cells,  called 
'  phagocytes,'  of  taking  into  their  substance 
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solid  particles,  which  may  either  be  rejected, 
be  used  by  the  cell  for  its  nutrition,  or,  when 
the  solid  mass  is  living,  may  destroy  the  cell. 

Phagocytosis,  from  this  wide  definition,  is 
thus  a  process  not  limited  to  diseased  con- 
ditions of  the  animal  body,  but  is  a  part  of 
a  general  property  possessed  by  cells  in  ani- 
mals of  every  grade,  invertebrates  and  verte- 
brates.   The  cells  which  act  as  phagocytes 
are  not  highly  differentiated :  they  are  not, 
like  the  muscle-fibre  or  the  nerve-cell,  organ- 
ised to  perform  special  functions,  but  they 
possess  the  characteristics  inherent  in  undif- 
ferentiated protoplasm.    Two  of  the  chief 
properties  of  these  cells  are  the  amoeboid 
movement  or  power  of  contractility  of  the 
protoplasm,  and  the  power   of  digestion. 
They  are,  moreover,  very  sensitive  to  stimuli, 
both  chemical  and  physical,  which  diminish 
or  increase  their  movements,  or  which  attract 
them  to  one  spot.    To  a  certain  extent  they 
show  a  selective  power,  that  is,  they  refuse  to 
take  in  some  solid  particles;  but  how  far  this 
power  is  generalised  in  the  different  cells 
which  act  as  phagocytes  it  is  at  present  im- 
possible to  say.  The  relation  of  phagocytosis 
to  disease  is  in  part  discussed  in  the  article 
on  IiDiXTNTTY.    The  anatomical  facts  which 
have  been  discovered  by  a  study  of  phago- 
cytosis will  alone  be  discussed  in  the  present 
article.    For  convenience,  it  is  best  to  con- 
sider the  subject  under  two  headings — (1) 
physiological,  and  (2)  pathological  phago- 
cytosis. 

1.  Physiological  Phagocytosis.— Examples 
of  this  occur  in  both  the  most  lowly  and  the 
highest  animals.    The  amoeba  takes  into  its 
substance  solid  particles  which,  if  suitable 
for  the  nutrition  of  the  organism,  undergo 
digestion,  and,  if  unsuitable,  are  ejected  after 
remaining  in  the  substance  of  the  protoplasm 
for  some  time.     The  ciliated  animalculaj 
(of  which  Paramcecium  may  be  quoted  as  a 
tyPf)  also  take  into  their  substance  particles 
of  the  nature  just  mentioned,  which  undergo 
a  similar  process.    This  intracellular  diges- 
tion is  also  a  feature  in  Hydra,  sponges,  and 
other  allied  animals.   In  the  higher  animals 
there  are  many  examples  of  this  phagocy- 
tosis, for  example,  in  the  absorption  of  fat  in 
the  small  intestines,  in  which  the  globules 
are  taken  up  by  the  epithelial  cells  and  then 
by  the  leucocytes,  by  which  they  are  con- 
yeyed  to  the  lymph -stream ;  in  the  absorp- 
tion of  bone  during  ossification,  and  in  old 
age  by  the  osteoclasts ;  and  in  the  absorption 
of  the  branchite  and  tail  of  the  tadpole  during 
its  transformation  into  a  terrestrial  animal, 
inese  processes  are  performed  by  cells,  play- 
•ng  the  part  of  scavengers.    It  is  sufficient 
to  mention  these  facts  to  bring  them  into 
Jine  with  what  more  nearly  concerns  disease, 
namely,  pathological  phagocytosis. 

Pathological  Phagocytosis.— This  is 

™ltZ     T,hen  a  \[vin%  onanism  ™  ^jxired 
mechanically  or  infested  by  a  parasite, 
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when  an  inert  foreign  body  is  introduced  into 
its  substance.    It  is  a  battle  between  the  host 
and  the  parasite,  in  which  in  some  cases  the 
host,  in  some  the  parasite,  gains  the  upper 
hand.   Parasitism  may  not  inconveniently  be 
divided  into  two  varieties:  in  the  one,  the 
parasite,  by  the  bulk  of  its  growth,  may  be 
fatal  to  the  host  by  interfering  with  the  essen- 
tial functions  of  the  organism,  or  of  a  vital 
organ ;  in  the  other,  the  parasite  acts  on  its 
host  not  so  much  by  the  bulk  of  its  growth 
as  by  the  poisonous  products  which  it  ex- 
cretes or  forms  from  the  tissues  of  its  host. 
Infective  disorders  in  man  and  the  higher 
animals,  so  far  as  we  know  them,  belong 
chiefly  to  the  second  variety  of  parasitism.0; 
to  the  first  variety  belong  some  of  the  cases 
of  parasitism  in  the  lower  animals ;  perhaps 
also  in  man  (e.g.  actinomycosis).  Whatever 
truth  there  may  be  in  this  division  of  para- 
sitism, it  must  be  borne  in  mind  that  it  is 
not  yet  clear  that  every  noxious  parasite  is 
capable  of  secreting  products  which  are  poi- 
sonous to  the  host.    To  illustrate  this  ques- 
tion of  parasitism  in  the  animal  kingdom  and 
its  relation  to  phagocytosis,  the  description 
given  by  E.  Metchnikoff  in  his  Lecons  sur 
la  Pathologie  comparee  de  V Inflammation 
(1892)  will  be  adhered  to. 

Commencing  with  the  lowest  in  the  animal 
grade,  the  unicellular  organisms,  such  as  the 
amoeba,  it  has  been  mentioned  that  the  solid 
living  particles  (diatoms,  bacteria,  &e.)  in- 
gested by  them  may  serve  as  food ;  but  some 
of  the  living  bodies  absorbed,  instead  of  being 
digested,  may  actually  produce  a  fatal  disease! 
Thus,  as  Metchnikoff  has  shown,  the  amoeba 
may  take  into  its  substance  a  microsphsera 
(an  organism  composed  of  nucleated  round- 
cells,  multiplying  by  division)  which  multi- 
plies to  such  an  extent  as  to  kill  the  amoeba. 
This  is  an  example  of  fatal  infection  of  a 
unicellular  organism  by  a  parasite.  Exam- 
ples of  similar  parasitism  in  other  lowly 
plants  and  animals  are  well-established.  In 
some  instances  the  living  bodies,  diatoms  and 
bacteria,  are  ingested  and  digested  by  the 
organism,  in  other  instances  the  ingested 
living  body  multiplies  and  destroys  its  host. 

The  study  of  phagocytosis  becomes  more 
complicated  in  multicellular  organisms.  Of 
the  three  layers  of  cells  of  which  the  majority 
of  these  organisms  are  composed,  namely, 
the  ectoderm,  endoderm,  and  mesoderm,  it 
is  the  last  to  which  the  property  of  phago- 
cytosis is  eventually  limited  in  the  process 
of  evolution.  This  limitation  of  the  phago- 
cytosis to  the  mesodermic  cells  is  attained 
only  gradually.  The  sponges,  animals  com- 
posed chiefly  of  ectoderm  and  endoderm, 
with  a  well-developed  mesoderm,  protect 
themselves  against  harmful  bodies  by  means 
of  their  contractile  ectodermic  cells,  but  also 
by  the  phagocytic  power  of  the  mesodermic 
and  endodermic  cells.  In  them  the  meso- 
dermic cells  play  a  large  rdle  in  the  normal 
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digestion  of  the  organism.  Some  of  the 
Goelenterata  possess  no  mesoderm,  and  in 
these,  Hydra,  for  example,  the  endodermic 
cells,  which  have  the  property  of  sending  out 
amoeboid  processes  and  of  performing  the 
normal  digestion  of  the  organism,  play  the 
role  of  phagocytes ;  in  other  similar  animals, 
the  ectoderm  cells  are  also  phagocytes.  Such 
animals  are  without  any  vascular  system. 
This  is  also  absent  in  the  Medusae,  which, 
however,  possess  a  mesoderm  differing  from 
that  of  the  sponges  in  the  fact  that  the  meso- 
dermic  cells  play  no  part  in  the  normal 
digestion  of  the  animal.  These  mesodermic 
cells  are,  however,  the  phagocytes.  They 
surround  and  attack  harmful  substances  in- 
troduced into  the  substance  of  the  animal, 
and  may  unite  together,  forming  plasmodes, 
an  example  of  the  formation  of  giant-cells 
low  down  in  the  animal  scale.  In  all  animals 
higher  than  the  medusae,  namely,  echino- 
derms,  worms,  vertebrates,  &c,  this  formation 
of  plasmodes,  or  giant-cells,  by  the  union  of 
mesodermic  cells  is  very  common,  the  plas- 
mode  in  some  instances  completely  surround- 
ing the  foreign  body  or  parasite,  as  in  fig.  117. 


Fig.  117. — A  Giant-cell  enclosing  the  clubs  of  the 
fungus  in  Actinomycosis.  (Verick,  Oc.  1  x  TV =700 
diam.)  From  a  preparation  and  drawing  by  Dr. 
Armand  Buffer. 

The  classes  of  Mollusca  and  Arthropoda 
possess  a  vascular  system,  filled  with  a  liquid 
containing  colourless  cells.  These  cells  are 
mononuclear ;  then-  protoplasm  is  in  one 
variety  granular,  in  another  hyaline.  They 
act  as  the  phagocytes  of  the  animal.  Nume- 
rous experiments  have  shown  that,  after  a 
lesion  of  a  part  of  the  animal,  these  cells 
accumulate  near  the  injured  spot  as  they 
do  in  an  'inflamed'  area  in  warm-blooded 
animals.  A  similar  accumulation  occurs 
around  inert  foreign  bodies  introduced  into 
the  animal ;  and  the  cells  also  take  up  pig- 
ment-granules injected  into  the  tissues 
(Haeckel,  1862).  The  best  example  of  infec- 
tion in  such  animals  has  been  brought  for- 
ward by  Metchnikoff  as  occurring  in  the 
water-flea,  Daphnia  magna,  which  in  a  pond 
was  found  infested  with  a  kind  of  yeast- 
fungus,  Monospora  bicuspidata.  At  certain 
periods  an  epidemic  of  this  disease  will  kill 
off  nearly  all  the  daphne  in  the  pond.  A 
study  of  the  process  shows  that  the  ripe 
spores  of  the  fungus  are  eaten  by  the 
daphne,  and  pass  through  the  intestinal  wall 
into  the  body  cavity.  Here  the  elongated 
spores  become  surrounded  by  the  leucocytes, 


and  one  of  two  events  may  happen.  The 
spores  may  rapidly  increase  in  number  and 
fill  the  body  cavity,  eventually  destroying 
the  life  of  the  daphnia ;  or,  becoming  sur- 
rounded by  leucocytes,  they  undergo  degene- 
ration, so  that  they  are  killed  or  are  not  fatal 
to  the  daphnia. 


Fig.  118. — A  phagocyte  Fig.  119. — A  spore  of  the 
of  the  Daphnia  con-  Monospora  enclosed 
taining  two  undegene-  by  phagocytes,  and 
rated  spores  of  the  Mo-  undergoing  degenera- 
nospora.  (Metchnikoff,  tion.  (Metchnikoff, 
Virchow's  Archiv,  vol.  ibid.) 
xcvi.) 

In  both  cases  there  is  a  struggle  between 
the  leucocytes  and  the  germinating  fungus  : 
in  the  first,  the  fungus  overcomes  the  resist- 
ance of  the  leucocytes;  in  the  second,  the 
leucocytes  surround  and  finally  digest  the 
spores  of  the  fungus. 

In  the  very  young  tadpoles  of  the  lower 
amphibia  (urodeles)  phenomena  similar  to 
those  occurring  in  mollusca  have  been  ob- 
served by  Metchnikoff  and  others.  Thus, 
after  a  slight  injury  to  the  non-vascular 
fin  of  the  tadpole,  the  amoeboid  cells  collect 
at  the  injured  spot,  the  fixed  cells  of  the 
tissue  taking  no  part  in  the  process.  In 
older  tadpoles,  when  the  blood-vessels  are 
developed  in  the  fin,  there  is  still  this  accumu- 
lation of  amoeboid  cells  at  the  injured  spot ; 
but  there  are  also  the  phenomena  of  inflam- 
mation such  as  are  observed  in  the  higher 
animals,  namely,  acceleration  of  the  blood- 
stream, &c.  As  Metchnikoff  points  out,  both 
the  phenomena  in  the  very  young  and  those 
in  the  older  tadpole  must  be  classed  as  '  in- 
flammatory,' although  in  one  case  there  is 
no  vascular  change.  Similarly,  the  phenomena 
following  an  injury  or  an  infection  which 
have  been  described,  as  occurring  in  inverte- 
brate animals  possessing  a  mesoderm  must 
be  classed  as  inflammatory ;  not  as  belong- 
ing to  a  completely  developed  process  of 
inflammation,  but  as  forming  one  of  the 
stages  in  the  evolution  of  the  inflammatory 
process  in  the  animal  kingdom. 

Phagocytosis  in  the  higher  animals  is  a  part 
of  inflammatory  and  of  infective  processes. 
It  is  a  question  whether  all  primary  inflam- 
matory processes  are  not  infective.  that  is,  due 
to  a  living  infective  agent  ;  it  is  probable 
that  they  are.  The  study  of  the  nature  of 
inflammation  and  of  the  process  of  infection 
are  in  reality  to  be  conducted  on  the  same 
lines,  namely,  that  both  are  due  to  the  intro- 
duction into  the  healthy  organism  of  a  harm- 
ful agenoy,  which  may  either  remain  localised 
in  its  action,  or  may 'become  generalised. 

The  cells  which  act  as  phagocytes  are 
derived  from  the  middle  layer  of  the  embryo 
(mesoderm),  and  are  some  varieties  of  leuco- 
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cytes,  the  endothelial  cells  of  the  vessels, 
and  the  elements  of  the  splenic  pulp.  The' 
endothelial  cells  possess  the  power  of  con- 
tractility in  many  animals.  In  leprosy  they 
not  uncommonly  contain  large  masses  of  the 
bacillus  lepra.  In  rabbits  inoculated  intra- 
venously with  the  bacillus  tuberculosis,  these 
cells  take  up  the  bacillus  ;  a  similar  phago- 
cytosis occurs  in  swine-erysipelas.  The  en- 
dothelial cells  and  the  elements  of  the  splenic 
pulp  are  also  macrophages,  which  will  be 
described  immediately. 

Varieties  of  Leucocytes.— There  are 
tour  chief  varieties  of  leucocytes  which  exist 
m  the  blood  and  lymph  of  vertebrate  ani- 
mals. 

1.  Lymphocytes,  characterised  by  the 
presence  of  a  single  round  nucleus,  sur- 
rounded by  a  thin  layer  of  protoplasm,  which 
is  stained  slightly  by  aniline  dyes,  while  the 
nucleus  is  deeply  coloured  (fig.*  120,  a). 
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Fig.  120. — a.  Lymphocyte. 

leucocyte. 


Mononuclear 


2.  Mononuclear  leucocytes  — -  Macro- 
phages.—These  also  possess  a  single  nucleus 
but  the  protoplasm  surrounding  it  is  greater 
m  quantity  than  in  the  lymphocytes ;  both 
nucleus  and  protoplasm  are  well  stained  bv 
aniline  dyes  (fig.  120,  b)i  J 

3.  Eosinophil  leucocytes  (Ehrlich)  —These 
possess  a  lobed  nucleus,  but  are  characterised 
chiefly  by  the  characters  of  the  surrounding 
protop  asm  which  contains  large  granules 
stained  only  by  acid  aniline  dyes  (such  as 
eosm)  and  not  by  the  alkaline  ones  (such  as 
methylene  blue,  basic  fuchsin.  &c.)  They  are 
tormed  in  the  bone-marrow  (fig.  121  a) 

4.  Pohjnuclear  or  Neutrophil  leuco- 
cytes-Mzcrophages.-These  possess  either  a 
lobed  nucleus  or  several  nuclei,  sometimes 
joined  by  filaments  ;  the  form  of  nucleus  or 
nuclei  is  very  varied.    They  have  been 
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(figP121h6)e  °r  pseudo-eosinoPhile  leucocytes 
They  are^by  far  the  most  numerous  of  the 
varieties  of  leucocytes,  forming  three-fourths 
ot  the  total  number. 

Of  these  varieties  only  the  mononuclear 
and  the  neutrophile  leucocytes  act  as  phago- 
cytes; and  the  former  may  also  engulph  the 
neutrophile  leucocytes  when  these  are  dead 
or  dying. 

Leucocytes  can  digest  suitable  particles 
taken  into  their  substance.    Then-  digestive 
power  is  a  property  inherent  in  all  original 
cells.   In  some  cases  of  infective  disease,  the 
living  bacteria  have  been  observed  to  undergo 
this  digestion  in  the  phagocyte ;  they  lose 
their  protoplasm,  leaving  the  investing  mem- 
brane which  also  finally  disappears;  and  thev 
also  lose  the  property  of  being  stained  by 
some  aniline  dyes,  such  as  vesuvine.  Ex- 
amples  of  this  are  found  in  recurrent  fever 
in  the  ape,  and  in  the  streptococcus  erysipe- 
latis  in  man  (Metchnikoff).    Some  of  the 
bacteria  may  be  digested  and  others  not,  the 
latter  infecting  the  organism  generally.  This 
has  been  observed  in  tuberculosis  and  in 
swme-erysipelas. 

It  has  been  a  question  whether  the  bac- 
teria taken  m  are  living  or  not;  but  it  has 
been  proved  by  Metchnikoff  that  they  are  in 
many  cases  not  only  living,  but  virulent, 
since  a  single  phagocyte  of  a  pigeon  (an 
animal  refractory  to  anthrax)  containing 
anthrax  bacilli  has  been  separated,  and  the 
baciih  cultivated  in  a  suitable  medium 
provmg  on  inoculation  fatal  to  mice,  &c. 

The  two  varieties  of  leucocytes  which  act 
as  phagocytes  appear  in  some  instances  to  be 
selective  in  their  action.  Thus  in  man  it  is 
the  neutrophile  leucocyte  which  takes  in  the 
streptococcus  erysipelatis  and  the  gonococcus  • 
the  mononuclear  leucocyte  remaining  in- 
active. On  the  other  hand,  the  mononuclear 
leucocyte  is  the  phagocyte  of  the  bacillus 
lepra  ;  the  neutrophile  variety  remaining 
mactive.  8 

Instead  of  digesting  the  bacterium,  the 
phagocyte  may  prevent  it  developing.  Thus 
the  spores  of  anthrax  injected  into  fowls  and 
frogs  (which  are  refractory  to  the  disease) 
commence  to  germinate,  but  are  taken  up 
by  the  leucocytes.    If,  however,  the  body- 
temperature  of  the  fowl  be  lowered  by  cool- 
ing  the  animal,  or  that  of  the  frog  increased 
by  warming,  the  activity  of  the  leucocytes  is 
diminished,  and  the  spores  then  germinate 
rapidly,  the  bacilli  invading  the  whole  body. 
(  In  other  cases  the  leucocytes  do  not  take 
in  the  infective  agent,  as  in  mice  and  guinea- 
pigs  infected  with  anthrax,  and  in  pigeons 
and  rabbits  infected  with  fowl-cholera ;  and 
according  to  Metchnikoff  the  more  virulent 
the  infection,  tho  less  phagocytosis  occurs. 

Why  the  leucocyte,  possessing  as  it  does 
the  property  of  absorbing  solid  particles 
refuses  in  one  instance  to  act  as  a  phagocyte,' 
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or  why  in  another  only  one  variety  of  leuco- 
cyte acts  as  a  phagocyte,  although  both  are 
present,  is  perhaps  in  part  explained  by 
what  has  been  described  as  chemiotaxis  (see 
Immunity).  Certain  substances  have  the 
power  of  attracting  leucocytes,  others  do  not 
possess  it — positive  and  negative  chemio- 
taxis. Thus  most  bacteria,  living  or  dead, 
papain,  and  leucin  attract  leucocytes  ;  while 
the  most  virulent  bacteria,  strong  solutions  of 
sodium  and  potassium  salts,  alcohol,  chloro- 
form, glycerine,  bile,  quinine,  and  jequirity 
repel  them.  Some  substances  act  in  a  neu- 
tral manner.  Buchner  separated  what  he 
called  'proteins'  from  the  bodies  of  dead 
pathogenic  bacteria,  and  found  that  these 
'  proteins '  were  very  active  positive  chemio- 
taxic  agents.  These  'proteins'  have  at 
present  no  chemical  significance. 

Chronic  infective  processes. — The  best  ex- 
amples of  such  processes  are  tuberculosis  and 
leprosy.  The  formation  of  miliary  tubercle 
has  been  ascribed  to  the  proliferation  of  the 
fixed  cells  of  the  organ  affected,  that  is,  the 
alveolar  cells  of  the  lungs,  the  hepatic 
cells,  &c;  leucocytes  playing  but  little  part 
in  the  formation.  This  is  the  view  usually 
held.  From  a  study  of  tuberculosis  in  the 
early  stage,  produced  by  the  intravenous  in- 
jection of  the  bacillus  in  rabbits,  Metchnikoff 
has  concluded  that  in  the  liver  the  tubercle 
is  formed  not  by  the  hepatic  cell,  but  by  the 
phagocytes :  the  mononuclear  leucocytes  and 
the  endothelial  cells.  The  agglomeration  of 
phagocytes  forms  the  tubercle,  the  fusion  of 
some  of  the  cells  forming  giant-cells;  the 
tubercle  nodule  is  therefore  purely  mesoder- 
mic  in  origin,  and  is  produced  by  the  phago- 
cytes accumulating  to  attack  the  bacilli.  The 
polynuclear  leucocytes  readily  absorb  the 
bacilli,  but  soon  die,  being  absorbed  by  the 
mononuclear  leucocytes  (the  macrophages). 
The  macrophages  are  more  resistant  to  the 
bacilli,  and  may  destroy  them.  In  leprosy, 
also,  Metchnikoff  considers  that  the  cells 
containing  the  bacilli  are  phagocytes  strug- 
gling against  their  invasion ;  the  leprous 
nodule  would  thus  be  ranged  with  the  tuber- 
culous nodule  as  one  of  purely  mesodermic 
origin. 

The  facts  discovered  by  Metchnikoff  have 
a  clear  bearing  on  the  phenomena  of  inflam- 
mation, and  are  to  some  extent  explanatory 
of  them.  Por  fuller  details  of  the  relation 
of  phagocytosis  to  the  inflammatory  process 
his  work,  already  quoted,  must  be  referred  to. 

The  writer  is  much  indebted  to  M. 
Metchnikoff  for  revising  this  article  and  for 
his  valuable  suggestions. 

Sidney  Martin. 

PHANTOM  TUMOUR.  —  Synon.  : 
Hysterical  Tympanites  ;  Spurious  Pregnancy. 

Definition. — A  peculiar  enlargement  of 
the  abdomen,  occurring  in  females  belong- 
ing more  or  less  distinctly  to  the  hysterical 


class.  It  is  supposed  by  the  patient  to  be 
an  actual  tumour,  or  to  be  due  to  pregnancy, 
but  it  can  be  made  at  once  to  disappear  by 
placing  her  under  the  influence  of  chloro- 
form. 

Description  and  Diagnosis. — The  phan- 
tom tumour  is  characterised  by  a  more  or 
less  general  prominence  of  the  abdomen 
forwards,  varying  in  degree.  The  enlarge- 
ment may  attain  a  considerable  size,  but  is 
always  quite  symmetrical.  The  projection 
is  most  marked  about  the  middle  of  the  ab- 
domen, and  usually  a  depression  or  constric- 
tion is  observed  below  the  chest  and  above 
the  pubes.  It  is  rounded,  smooth,  and  quite 
regular,  presenting  a  uniform  soft  feeling, 
quite  distinct  from  that  of  gaseous  disten- 
sion, fluid  accumulation,  or  a  solid  mass. 
The  enlargement  is  peculiarly  movable,  as  a 
whole,  from  side  to  side.  There  is  no  sense 
of  true  fluctuation.  Percussion  yields  a 
resonant  note,  but  not  usually  excessive,  and 
it  may  be  of  a  muffled  character.  On  ex- 
amination per  vaginam  nothing  abnormal 
can  be  detected,  such  as  would  be  associated 
with  ovarian  or  uterine  enlargements,  or 
with  pregnancy.  Should  there  be  any  doubt 
whatever  as  to  the  nature  of  the  supposed 
tumour,  it  may  be  at  once  cleared  up  by 
placing  the  patient  under  the  influence  of 
chloroform  or  other  anaesthetic,  when  the 
swelling  immediately  disappears,  the  abdo- 
men becoming  quite  flat ;  but  it  gradually  re- 
turns, even  before  the  patient  returns  to  con- 
sciousness, on  the  removal  of  the  anaesthetic. 
There  is  no  pain  or  tenderness  in  connexion 
with  the  enlargement ;  nor  are  any  symptoms 
due  to  pressure  or  other  causes  observed: 
while  the  patient  usually  presents  distinct 
signs  of  the  hysterical  condition.  There 
ought,  therefore,  to  be  no  difficulty  in  the 
diagnosis  of  a  phantom  tumour.  "What  is 
the  actual  cause  of  the  enlargement  is  by  no 
means  clear,  but  most  probably  it  is  due  to 
a  kind  of  paralysis  of  the  intestines  depending 
upon  disordered  innervation. 

Treatment.— In  a  patient  having  a  phan- 
tom tumour,  the  general  and  medicinal  treat- 
ment for  hysteria  is  that  principally  called 
for.  Sho  should  be  constantly  impressed 
with  the  fact  that  the  enlargement  is  not 
really  a  tumour,  and  is  of  no  consequence. 
The  condition  is  by  no  means  easy  to  get  nd 
of,  but  for  this  object  galvanism  may  be 
applied  to  the  abdomen,  or,  in  obstinate  cases, 
the  patient  may  be  put  repeatedly  under 
chloroform.  The  use  of  pressure,  by  means 
of  an  abdominal  bandage  or  elastic  apparatus, 
might  be  serviceable  in  some  cases.  The 
bowels  should  be  kept  freely  opened. 

Frederick  T.  Roberts. 

PHARYNX,  Diseases  of.— The  pha- 
rynx is  often  involved  in  acute  general 
diseases  which  affect  the  throat,  such  as 
scarlatina  and  diphtheria ;  or  it  may  be  mi- 


plicated  along  with  other  structures  in  dif- 
fused inflammation  of  the  throat,  ulceration, 
gangrene  or  morbid  growths;  but  the  dis- 
eases of  practical  importance  connected  with 
the  pharynx  itself  which  need  to  be  discussed 
here  are  three— namely  (1)  Acute  inflam- 
mation ;  (2)  Chronic  inflammation;  and 
(3)  Follicular  inflammation. 
1.  Acute  Inflammation  of  the  Pha- 

17I1f"7"?TNO?;:  ^■Phanj7igiteAigue;  Ger. 
Acute  bchlundkopfentziindung. 

Definition— Axi  affection  of  the  pharyn- 
geal mucous  membrane,  characterised  by  a 
non-exudative  catarrhal  inflammation 

jE tiology.    Some  persons,  though  other- 
wise  robust  enough,  show  a  particular  pre- 
disposition to  pharyngeal  catarrh ;  and  pre- 
vious  attacks  seem  to  increase  the  predis- 
position.  The  young  are,  on  the  whole,  more 
liable  to  the  complaint  than  those  more  ad- 
vanced m  age;  while  all  that  brings  the 
strength  of  the  individual  below  par,  whether 
over-work  exposure,  or  disease,  more  par- 
tocularly  of  a  specific  nature,  acts  as  a  pre- 
disposing cause.    Two  of  the  most  common 
exciting  causes  are  cold  and  damp.  At  other 
times  it  may  take  origin  in  an  extension  of 
the  catarrh  from  other  organs,  in  a  blood- 
poison,  or  m  a  direct  irritant. 

SYMPTous.-Most  frequently,  though  not 
universally,  the  attack  is  ushered  in  by  a 
certain  amount  of  fever.  The  patient  ex- 
periences some  degree  of  chilliness,  if  not 
actual  rigor ;  he  is  restless;  his  temperature 
praised;  the  skin  is  dry;  and  languor  and 
stiffness  of  the  body  are  complained  of  This 
s^PvTCedVhe  PhaWal  symptoms  by 

%£LtT%Zut  800n  t1hese  be^  t0  arrest 

attention.  The  patient  discovers  in  his  throat 
^feeling  of  dryness,  soreness,  or  fulness, 

aTUD,tm?  t0  Pain-  This  ^  par- 
ticularly noticed  when  an  attempt  is  made 
to  swallow.  And  yet  this  very  condition  of 
thTteffort°Vhe  thn°at  P~voke.yhim  to  renew 
ShirffS  shallow,  the  ^Pleasantness  of 
"hich  he  manifests  to  the  bystanders  by  the 
wry  faces  thereby  induced.  This  desire  to 
jwjflow  is  greatly  aggravated  if'tfSnJ 
happens  to  be  involved  in  the  catarrh  as 

& ,tft8WOlJe°  and  often  edematous  con 
d  t  on  it  suggests  the  presence  of  a  foreign 
body  of  Which  the  patient  endeavours  *to 
nd  himself  by  repeated  swallowing.  Cough 

tL  infl  f,neDV  aCCl0mpanilnent'  especially  if 
theinflamrnation  have  extended  downwards. 

larvnt  m£ammat,on  m&y  not  extend  into  the 

vS  -  YiTS*  T*11*  thiH  part  i«  In- 
volved   and  then  the  voice  is' altered  in 

mav  L!     Wel'-kn0WD  '"wal  twang,'  or  it 

Mucous  tZ  '  "  WiU  be  °b8ervod  thafc  ^e 
SSSn^  iane,'8  con9iderably  altered  in 

reffr  than  hf  fife?'  ^  tm"e,i(id  and 
oft™  „i  .  •  health.  At  first  it  is  drv 
Often  glistening,  tense,  and  extremely  S 
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table.  But  as  the  case  progresses  this  con- 
dition is  altered,  a  secretion,  more  or  less 
±^rl  ,b<nn?  Poured  out,  bathing  the 


j.  '         o   1™"™  vu.ii,  uaining  tne 

tonsds  and  posterior  parts  of  the  pharynx 
with  a  muco-purulent  discharge.  This  gives 
rise  to  repeated  hawking  and  attempted 
expectorate.    Occasionally  this  catarrhal  in 

tubTapl°>-eXtendS-int0  the  Eustachian 
tubes,  exciting  considerable  deafness,  and 
pani  m  the  ears  when  the  middle  ear  s  in- 
volved. At  the  same  time  the  oral  mucous 
,  membrane  is  affected,  as  evidenced  ZSe 
|  usual  symptoms  of  foul  tongue,  bad  taste 
in  the  mouth  accumulation  of  saliva,  and 
offensive  breath.  This  acute  variety,  under 
effective  treatment,  usually  subsides  within  a 

TREATMENT.-Dr.  Ringer  urges  the  use  of 
tincture  of  aconite,  in  drop  doses  every 
quarter  of  an  hour  for  the  first  two  hours! 
and  afterwards  hourly,  if  the  angina  has 
been  seen  at  the  very  commencement.  He 
states  that  the  inflammation  rarely  fails  to 
succumb  to  this  treatment  in  twenty-four 
to  forty-eight  hours.    The  patient  should  be 

tZ^^  *°  ti;  f  bl'isk  W***™  adminis! 
tered,  and  bland  nourishment  allowed,  in- 
cluding abundance  of  milk,  ice  ad  libitum, 
and  stimulants  if  called  for.   Warm  fomenta- 
tions or  poultices  may  be  applied  externally 
or  a  wet  compress.    Steam  may  be  inhaled,' 
and  a  warm  spray,  medicated  with  mor- 
phine, or  concentrated  solution  of  phenazone, 
thrown  into  the  throat  every  two  horns, 
ihe  parts  may  be  painted  once  daily  with  a 
solution  of  nitrate  of  silver  (gr.  40  to  ?i) 
Cocaine  pastils  may  be  cautiously  sucked  to 
relieve  pam    When  the  swelling  and  redness 
subside,  and  the  parts  no  longer  present  the 
dry,  tense  appearance,  but  are  covered  with 
mucus  or  pus,  then  is  the  time  to  bring  in  the 
astringent  gargles,  or  to  paint  the  throat  with 
glycerine  of  tannic  acid,  and  to  use  guaiacum 
wm^se^3-   ^d°™>  also,  tonics 

2.  Chronio   Inflammation  of  the 
Pharynx.-This  is  by  no  means  an  im 
common  affection,  and  may  exist  without 
having  passed  through  the  acute  form. 

Symptoms.-As  in  the  acute  variety,  so 
here,  there  is  considerable  difficulty  in  swal- 
lowing,  amounting  even  to  pain  when  irrita- 
ting substances  are  attempted  to  be  passed 
into  the  gullot,  but  of  course  in  a  much  less 
degree.    Persons  suffering  from  this  form  of 
sore-throat  are  specially  liable  to  exacerba- 
tions of  the  catarrh,  giving  to  the  affection 
,  more  of  a  sub-acute  character,  and  then  their 
usual  symptoms  are  all  aggravated.  The 
hawking  and  expectoration,  which  habitually 
go  on,  more  or  less,  during  the  whole  time 
of  then-  toilet-making,  are  increased ;  and  as 
they  find  some  difficulty  in  removing  the 
:  tough  mucus  from  the  back  of  the  throat, 
the  hawking  is  continued  till  the  mucous 
,  membrane  itself  is  strained,  and  some  of  the 
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ramifying  vessels  give  way,  and  the  patient 
is  alarmed  to  see  blood  mixed  with  the  ex- 
pectoration. In  some  instances,  especially 
in  the  case  of  those  who  are  habitual  topers, 
this  hawking  in  the  morning  is  the  prelude 
to  the  morning  vomiting.  The  voice  is  apt 
to  be  husky,  more  particularly  if  the  catarrh 
have  at  all  invaded  the  larynx.  On  inspec- 
tion of  the  throat,  it  will  be  observed  that 
the  mucous  membrane  is  more  or  less  red- 
dened ;  it  presents  a  roughened  appearance  ; 
and  is  sometimes  puffy_-looking,  with  numerous 
veinlets  running  across  it,  and  a  quantity  of 
mucus  adhering  to  the  posterior  part  of  the 
throat :  the  last  appearance  is  more  common 
in  the  relaxed  condition  of  the  throat.  This 
variety  is  not  infrequently  found  as  an  ac- 
companiment of  other  diseases  —  phthisis, 
syphilis,  disorders  of  the  stomach,  and  gout ; 
and  as  an  effect  of  intemperance.  The  affec- 
tion is  usually  very  obstinate. 

Treatment. — If  the  disorder  be  dependent 
upon  any  other  affection,  such  as  gout,  rheu- 
matism, or  lithseniia,  then  of  course  the  primary 
disease  must  be  treated.  But  in  the  case  of 
simple  chronic  pharyngitis  it  will  usually  be 
found  that  the  sufferer  is  considerably  below 
par  in  his  general  health.  This  indication 
must  be  met,  and  the  patient  supplied  with 
tonics  ;  his  habits  of  life  altered,  his  business 
suspended,  and  much  out-of-door  exercise 
enjoined.  Good  nourishing  diet  should  be 
ordered.  Smoking  must  be  entirely  pro- 
hibited, or  much  reduced.  Locally,  the 
affection  is  best  treated  by  sprays  or  swab- 
bing. Gargles  seldom  reach  the  parts ;  but 
if  they  are  to  be  used,  the  best  are  those  of 
alum,  tannin,  chlorate  of  potassium,  and 
bromide  of  ammonium.  The  last  is  especially 
valuable  in  relaxed  throats,  with  elongated 
uvula  and  irritable  cough.  As  sprays,  the 
most  valuable  are  solutions  of  the  following 
in  distilled  water,  in  the  proportions  indicated 
to  the  ounce  :  Tannin,  5  to  15  grains ;  alum, 
10  to  30  grains  ;  sulphate  of  zinc,  5  to  10 
grains ;  common  salt,  10  to  30  grains  ;  and 
glycerine  diluted  with  water.  In  swabbing 
the  throat,  glycerine  of  tannin  may  be  used, 
Lugol's  solution,  or  the  simple  tincture  of 
iodine.  Inhalation  of  chloride  of  ammonium 
in  the  gaseous  form  from  a  suitable  apparatus 
is  occasionally  beneficial.  In  some  cases 
mineral  waters  are  prescribed  with  success. 

3.  Follicular  Inflammation  of  the 
Pharynx. — Synon.  :  Granular  Pharyngitis ; 
'  Clergyman's  Sore-throat';  Yv.Angine  Glan- 
duleuse  ;  Ger.  Chronische  Pharyngitis. 

This  is  another,  by  no  means  rare,  form  of 
chronic  pharyngitis.  On  inspecting  the  throat 
of  a  sufferer  'from  this  affection,  the  posterior 
wall  of  the  pharynx  will  be  seen  to  present 
a  mammillated  appearance.  The  mucous 
follicles  are  much  more  prominent  than  is 
usual  in  health,  and  seem  as  if  distended 
with  their  proper  secretion.  The  submucous 
tissue,  in  which  they  are  imbedded,  is  also 


thickened  and  hypertrophied.  Occasionally 
these  tubercles  coalesce,  and  then  a  large 
confluent  prominence  is  observed,  studding, 
here  and  there,  the  posterior  wall  of  the 
pharynx.  In  addition  to  the  distension  of 
these  follicles,  in  some  cases  a  large  secretion 
of  mucus  is  poured  out,  which,  especially  at 
night,  hardens  and  concretes,  and  presents 
a  dry,  ugly,  greenish-coloured  crust  on  the 
back  of  the  pharynx. 

At  other  times  there  is,  on  the  contrary,  a 
deficiency  of  mucus,  and  then  there  is  ob- 
served a  dry  varnished-like  appearance  of 
the  back  of  the  throat. 

Symptoms. — Each  of  these  conditions  gives 
rise  to  a  considerable  amount  of  coughing 
and  hawking ;  more  particularly  is  this  the 
case  when  the  adherent  mucus  is  tough, 
tenacious,  and  difficult  of  expectoration.  The 
voice  becomes  hoarse  and  husky,  this  being 
very  observable  after  any  continuous  effort 
at  speaking  or  reading.  Swallowing  is  not 
attended  with  difficulty  or  pain.  But  the 
presence  of  these  enlarged  follicles  in  the 
throat  suggests  to  the  mind  of  the  patient 
the  necessity  of  swallowing,  and  conse- 
quently he  makes  frequent  uncalled-for 
attempts  to  swallow.  At  the  same  time  he 
perceives  a  sensation  of  dryness  or  pricking 
in  the  throat.  Those  who  are  the  subjects 
of  this  disorder  will  generally  be  found  to  be 
those  who  strain  their  voice — often  clergymen 
— and  hence  the  erroneous  name  for  the  affec- 
tion of  '  clergyman's  sore-throat ' ;  or  those 
whose  bodily  and  nervous  energy  have  been 
in  any  way  reduced.  It  is  a  tedious  disorder, 
often  lasting  for  years.  There  seems  to  be 
small  disposition  for  the  disease  to  extend  to 
the  larynx  or  lungs  ;  but  on  examination  by 
means  of  the  rhinoscope,  the  same  enlarged 
appearance  of  mucous  foUicles  may,  in  some 
cases,  be  seen  to  extend  to  the  utmost  limits 
of  the  pharynx,  and  the  mucous  membrane  is 
itself  tumefied  and  thickened.  If  this  con- 
dition be  neglected,  it  may  ultimately  pro- 
ceed a  stage  further,  and  the  character  of  the 
secretion  become  altered,  presenting  a  muco- 
purulent appearance,  while  the  glands  them- 
selves become  indurated  and,  in  some  cases, 
ulcerated.  Occasionally  it  will  be  found  that 
the  mucous  membrane  and  the  follicles  of 
the  larynx  take  on  the  same  form  of  chronic 
inflammation,  especially  when  the  disorder  is 
persistently  ignored  for  years.  Arrived  at 
this  stage,  the  general  symptoms  become  so 
aggravated  as  to  forbid  the  patient,  or  his 
friends,  any  longer  to  neglect  the  disease. 
The  hoarseness,  always  present  in  a  certain 
degree  in  speaking  or  singing,  becomes 
constant  and  intensified ;  and  if  the  larynx 
be  considerably  affected,  there  may  be  com- 
plete aphonia.  And  now  more  decided  pain 
is  complained  of,  and  the  individual  no  longer 
exhibits  the  same  alacrity  and  interest  in  the 
pursuit  of  his  avocations,  but  becomes  indif- 
ferent to  them,  in  consequence  of  the  in- 
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creased  debility  and  general  languor  which 
pervade  his  whole  system.    Cough,  how- 
ever, is  not  a  striking  symptom,  if  the  dis- 
ease do  not  invade  the  larynx  to  any  great 
extent,  and  its  tendency  is  rather  to  progress 
upwards  than  downwards.    The  other  struc- 
tures in  the  neighbourhood  of  the  pharynx 
become  implicated,  when  the  disease  assumes 
the  ulcerated  form;  and  the  uvula,  tonsils, 
and  soft  palate  become  tumefied,  swollen, 
elongated,  and  generally  so  enlarged  as  greatly 
to  interfere  with  the  inspection  of  the  parts. 
The  epiglottis  also  exhibits,  in  severe  cases, 
a  tendency  to  become  crooked  and  ulcerated 
Treatment.— The  general  rules  already 
laid  down  with  regard  to  the  treatment  of 
chrome  pharyngitis  apply  equally  in  this 
disorder,  only,  perhaps,  with  greater  force. 
Ine  constitutional  treatment  must  be  more 
decided.    The  constitution  must  be  braced 
m  every  possible  way,  by  the  use  of  generous 
diet,  tomes,  bathing,  and  travelling.    And  to 
further  the  cure  of  the  affection,  attention 
must  be  paid  to  the  secretions  generally 
these  being  stimulated  or  altered  by  the 
exhibition  of  small  doses  of  blue  pill,  podo- 

v1         and  aloes-     Iodine  1x1  s°me  form 
should  be  given.    But  the  local  treatment  is 
equally,  if  not  more,  important,  and  to  be 
effective  must  beregularlyand  conscientiously 
persevered  m  for  months.   There  are  various 
methods  of  carrying  out  this,  by  inhalations 
of  medicated  fluids,  or  the  insufflation  of 
various  powders,  as  alum  or  tannin.  The 
most  certain  and  efficacious  means,  however 
because  at  once  reaching  the  affected  parts! 
and  producing  decided  and  visible  effects,  is 
the  destruction  of  the  follicles  which  are  the 
seat  of  the  disease.    This  is  best  effected  by 
the  use  of  the  galvano-cautery  to  each  of  the 
follicles,  not  more  than  four  or  five  beine 
treated  at  a  sitting.    If  this  be  not  possible, 
then  certain  remedies  may  be  directly  applied 
to  the  diseased  parts  by  means  of  a  large 
camel  s-hair  brush.    One  of  the  best  of  thele 
applications  is  a  strong  solution  of  nitrate  of 
silver,  varying  in  strength  from  twenty  to 
sixty  grams  to  the  ounce  of  distilled  water. 
it  the  parts  be  much  ulcerated,  a  still 
stronger  solution  may  be  employed.  Other 
medicaments  which  may  at  a  later  stage  be 
used  are  the  glycerine  of  tannin,  or  a  solution 
of  tannin  in  water  fequal  quantities  of  tannin 
and  water),  bromide  of  ammonium,  tincture 
of  iodine,  or  nitrate  of  uranium.    Of  course 
J  must  be  eft  to  the  discretion  of  the  ™ 

thT»  V  deCK]6 >w  often  ho  8houW  repeat 
these  strong  apphcations,  as  it  all  depends 

role  it  may  be  laid  down  that  once"  every 

££fo*£h^  £  rtb  suf}icienfc  f-  S 

time* T  Tl  ftfter  that  two  or  three 

times  a  week  will  be  often  enough.    This  is 

s  cot  riT  fnP  ^  the  ™l»l*te<l  appearance 

glycerine  rf  b  *  aPPlic^°ns  the 

giycenne  of  borax  will  bo  found  valuable, 
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or  glycerine  alone,  or  olive  or  almond  oil. 
Orargles  are  useless,  as  they  never  reach  the 
affected  parts.  A  course  of  mineral  waters 
is  sometimes  of  the  greatest  value.  See 
Mineral  Waters. 

Claud  Muirhead. 

PHIMOSIS  (cf)Lfi6a),  I  confine)  Synon.  : 

.br  and  Ger.  Phimosis. — A  morbid  condition 
of  the  penis,  in  which  the  glans  cannot  be 
sufficiently  uncovered,  on  account  either  of 
congenital  smallness  of  the  orifice  of  the  pre- 
puce, or  of  disturbance  of  the  natural  rela- 
tions between  the  latter  and  the  glans  by 
disease.    See  Penis,  Diseases  of. 

^  PHLEBECTASIA  (<M^,  a  vein ;  and 
e/owtr,  extension).— Synon.  :  Hypertrophic*, 
vena/rum. 

Definition.— An  increase  or  spreading  of 
veins,  especially  applicable  to  the  minute 
venules  of  the  cutaneous  or  mucous  surfaces 
Description.— Phlebectasia  is  sometimes 
congenital,  as  when  it  gives  rise  to  venous 
nfevus;  and  at  other  times  accidental,  pro- 
ceeding from  relaxation  of  the  tissues^  or 
obstruction  of  the  venous  circulation.  Phleb- 
ectasia, from  want  of  tone  of  the  tissues  of 
the  skm  and  weak  contractile  energy  of  the 
vessels   is  most  frequently  met   with  on 
the  cheeks  and  nose;  whilst  that  which 
results  from  venous  obstruction  occurs  gene- 
rally upon  the  lower  limbs.    On  the  nose  it 
is  associated  with  small  venous  trunks  which 
carry  the  returning  blood  into  the  deeper 
venous  plexuses,  and  are  very  conspicuous 

Treatment.— The  treatment  of  phleb- 
ectasia consists  in  improving  the  tone  and 
vigour  of  the  skm,  removing  palpable  causes 
oi  obstruction,  and  applying  local  astringents. 
When  torpid  action  is  the  chief  cause,  as 
happens  in  accidental  phlebectasia  of  the 
lace  daily  friction  with  sulphur  ointment  is 

vfln  •  mWfCltif g  ^  ""Proved  nutritive 
vigom.  Where  large  venules  are  present,  as 
on  the  nose,  they  may  be  obliterated  by  a 
caref  ul  touch  with  potassa  fusa,  which  forces 
the  blood  to  seek  a  deeper  channel.  In  phleb- 
ectasia of  a  naevous  character  a  good  method 
ot  treatment  consists  in  painting  the  surface 
night  and  morning  with  solution  of  subacetate 
oi  lead.  ±5ut  the  capillary  venous  hypertroph  v 
ot  varicose  or  obstructed  veins  coidd  only 
be  benefited  by  the  removal  of  the  cause. 

Erasmus  Wilson. 

PHLEBITIS  (<fi\^,  a  vein).— Inflam- 
mation of  a  vein.  See  Phlegmasia  Dolkns  • 
and  Veins,  Diseases  of. 

PHLEBOLITH  (</A^,  a  vein;  and 
Aitfov,  a  stone).— A  concretion  formed  in  a 
vein.    Sec  Veins,  Diseases  of. 

PHLEBOTOMY  Mfcffe  ft  vein;  an(] 
ripp*  I  cut)  -A  synonym  for  venesection. 
See  Blood,  Abstraction  of. 
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PHLEGM  (0Xeyco,  I  bum;  I  am  in- 
flamed).— A  popular  name  for  sputum  or  ex- 
pectoration. See  Expectoration  ;  and  Spu- 
tum, Examination  of. 

PHLEGMASIA  DOLENS  (phlegma- 
sia, inflammation ;  and  dolens,  painful). — 
Synon.  :  Phlegmasia  AlbaDolens ;  Pop.White 
leg ;  Fr.  Phlegmasia  Alba  Dolens ;  Ger. 
Phlegmasia  Dolens. 

This  is  a  disease  having  very  distinct 
characters  and  easily  identified.  It  has, 
therefore,  been  long  familiarly  known  both 
to  the  profession  and  the  public.  Except  in 
lying-in  women,  it  is  uncommon,  few  medical 
men  seeing  well-marked  or  characteristic 
cases  of  it  under  any  other  circumstances ; 
and  it  is  for  the  most  part  as  a  disease  of  the 
puerperal  state  that  it  has  been  the  subject  of 
study  and  investigation. 

JStiology. — Phlegmasia  dolens  affects 
both  sexes,  and  no  age  is  exempt  from  it.  It 
may  attack  any  part  of  the  body,  but  one  or 
other  of  the  lower  limbs  is  the  ordinary  seat 
of  the  disease.  Occasionally  it  seizes  one 
lower  limb  first  and  then  the  other,  or  may 
extend  from  the  one  to  the  other.  The  well- 
characterised  disease,  as  it  affects  lying-in 
women,  is  an  affection  of  one  or  other  of 
the  lower  limbs,  very  rarely  of  both.  The 
left  leg  is  far  more  frequently  affected  in 
the  puerperal  state  than  the  right ;  and  the 
left  leg  is  supposed  to  be  more  frequently 
affected  than  the  other  under  whatever  cir- 
cumstances the  disease  occurs.  In  lying-in 
women  the  comparative  frequency  of  this 
affection,  and  of  several  other  morbid  con- 
ditions on  the  left  side,  is  believed  to  depend 
on  the  circumstance  that  the  parts  on  that 
side  of  the  pelvis  are  more  frequently  sub- 
jected to  pressure  and  bruising  than  the  parts 
on  the  other  side.  This  probably  arises  from 
the  comparative  frequency  of  the  right  lateral 
obliquity  of  the  uterus  throwing  the  direction 
of  the  uterine  power  of  labour  across  the 
mesial  line  to  the  left  side  of  the  pelvis.  The 
disease  affects  multipara?  more  than  primi- 
parse.  It  is  prone  to  recur  in  successive 
confinements. 

From  the  variety  of  circumstances  under 
which  phlegmasia  dolens  may  occur,  it  will 
be  easily  apprehended  that  it  may  arise  in 
any  period  of  pregnancy  or  of  the  puerperal 
state,  but  the  usual  time  of  its  appearance 
in  lying-in  women  is  the  second  week  after 
delivery.  It  rarely  commences  in  the  first 
week,  less  rarely  in  the  third;  seldom  subse- 
quently, in  the  puerperal  state. 

The  special  proneness  of  lying-in  women 
to  this  disease  probably  depends  on  the  hy- 
dremia which  prevails  during  pregnancy, 
and  on  the  natural  formation  of  thromboses 
in  the  uterine  sinuses  at  its  termination. 

Besides  the  puerperal  state,  other  condi- 
tions render  the  body  liable  to  phlegmasia 
dolens.  Among  these  are  convalescence  from 


fever  —  especially  typhoid,  dysentery,  dis- 
ease of  the  rectum,  malignant  disease  of  the 
uterus,  uterine  fibroids,  arrestment  of  men- 
ses, and  malignant  and  tubercular  disease 
generally.  The  complaint  has  been  fre- 
quently observed  to  affect  the  leg  of  the  side 
corresponding  with  a  previously  commenced 
pleurisy.  Occurring  in  connexion  with  any 
of  these  conditions,  the  disease  may  vary 
greatly  in  severity,  from  being  scarcely  recog- 
nisable to  its  utmost  degree  of  intensity.  But 
its  liability  to  severity  is  not  the  same  in  all 
circumstances.  For  example,  in  connexion 
with  malignant  diseases  of  the  womb  it  is 
often  very  slight  and  chronic. 

Anatomical  Characters. — The  post-mor- 
tem appearances  referable  to  phlegmasia 
dolens  vary,  especially  in  the  presence  or 
absence  of  thrombosis  of  the  veins.  Phle- 
bitis and  thrombosis  are,  however,  generally 
found,  with  more  or  less  associated  inflam- 
mation of  connective  tissue  and  of  the  lym- 
phatics. The  intravenous  blood-clots  vary 
m  extent,  sometimes  occurring  as  high  as  the 
vena  cava  inferior.  They  vary  in  appearance, 
being  more  or  less  decolorised,  more  or  less 
softened,  or  even  in  parts  diffluent.  They 
may  .  be  adherent  to  the  veins,  partially  or- 
ganised, or  separable  from  them.  They  may 
entirely  block  the  veins,  or  may  allow  the  pas- 
sage of  blood  between  them  and  the  wall  of 
the  vein  or  through  their  substance  as  by  a 
tunnel.  In  recent  cases  the  clot  adheres  to 
the  internal  coat  of  the  vein,  which  is  blood- 
stained. The  coats  are  thickened  and  in- 
flamed, and  the  surrounding  cellular  tissue  is 
also  sometimes  specially  hardened.  In  cases 
complicated  with  pyaemia  there  may  be  found 
suppuration  of  the  clots,  and  other  appear- 
ances observed  in  that  condition. 

Pathology. — Various  theories,  which  re- 
flect the  pathology  of  the  times  at  which  they 
appeared,  have  been  held  concerning  the  na- 
ture of  phlegmasia  dolens.  The  disease  was 
ascribed  to  a  metastasis  of  lochia  by  many 
pathologists,  and  by  others  to  a  metastasis  of 
milk.  These  views  had  no  basis  of  facts,  or 
very  little ;  they  rested  almost  entirely  on 
authority,  and  disappeared  as  pathology  im- 
proved. The  discovery  of  the  lymphatics  in 
the  last  century  led  to  the  first  attempts  of  a 
truly  scientific'kind  to  solve  the  mystery  of 
the  nature  of  this  affection,  the  suggestion 
being  that  it  arose  from  their  injury  and  ob- 
struction. But  considering  how  imperfect  is 
our  acquaintance  even  now  with  the  origin 
and  distribution  of  these  vessels,  with  the 
circulation  through  them,  and  with  the  effects 
of  their  injury  or  obstruction,  we  must  still 
seek  for  information.  The  next  attempt  to 
account  for  this  disease  Was  based  on  the 
important  discovery  of  the  thrombosis  of  the 
veins  of  the  affected  limb.  This  was  erro- 
neously assumed  to  be  an  invariable  or  es- 
sential condition  of  the  disease,  which  was 
accordingly  now  regarded  as  phlebitic.  But 
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the  occurrence  of  the  lesions  regarded  as 
essential,  the  phlebitis  and  thrombosis,  with- 
out the  development  of  the  characteristic 
appearances  of  the  affected  limb ;  and,  on 
the  other  hand,  the  occurrence  of  the  charac- 
teristic appearances  without  the  simultaneous 
presence  of  the  phlebitis  and  thrombosis, 
demonstrated  the  insufficiency  of  the  phle- 
bitic  theory.    The  next  theory  to  be  men- 
tioned is  a  sort  of  retrogression  to  humoral 
pathology.    It  alleged  that  a  morbid  condi- 
tion of  the  blood,  of  undefined  nature,  is, 
along  with  phlebitis  and  thrombosis,  neces- 
sary for  the  production  of  the  disease.  This 
theory  is  nearly  as  deficient  in  basis  as  the 
lochia  or  milk  theory.    The  confirmatory 
experiments  on  the  lower  animals,  by  inject- 
ing lactic  acid  into  the  circulation,  are  in  the 
highest  degree  insufficient;  and  this  theory 
leaves  unexplained  important  points,  such  as 
the  seat  of  the  affection.    The  last  theory  to 
be  mentioned  is  now  very  widely  held  to  be 
the  true  one.    It  is  that  the  disease,  as  it 
is  seen  in  lying-in  women,  is  essentially  a 
parametritis,  probably  of  septic  origin— that 
is,  an  affection  of  the  cellular  tissue,  com- 
mencing, indeed,  in  the  close  neighbourhood 
of  the  womb,  but  extending  to  remote  parts, 
and,  it  may  be,  prevailing  in  them,  while  the 
original  inflammatory  affection  of  the  womb 
and  its  immediate  neighbourhood  has  dimin- 
ished, or  even  disappeared.    Parametric  in- 
flammation extends  in  a  similar  manner 
occasionally  as  far  as  the  cellular  tissue 
around  the  kidney.    When  it  extends  to  a 
limb,  it  is  believed  to  be  the  cause  of  the 
phlegmasia  dolens,  and  to  have  the  phlebitis 
andlymphangeitis  with  their  secondarythrom- 
boses  as  its  consequences.    This  theory  is  to 
a  certain  extent  an  old  one  in  modern  habili- 
ments. 

The  great  harrier  to  progress  in  our  know- 
ledge of  the  nature  of  phlegmasia  dolens  is 
the  rarity  of  necropsic  investigations,  and  the 
sometimes  doubtful  character  of  the  evidence 
they  afford.  Very  few  unexceptionable  post- 
mortem ^investigations  have  ever  been  made 
in  this  disease.  Such  a  post-mortem  inspec- 
tion must  be  made  in  an  early  stage,  and  in 
a  patient  dying  accidentally  from  some  cause 
unconnected  with  the  disease  of  the  limb 
Now,  the  disease  is  not  only  not  fatal  in  an 
early  stage,  but  it  might  be  asserted  that  by 
itself  it  ,s  not  fatal  at  ail-that  death,  appa- 
rently  from  it,  occurs  only  in  complicated 
cases— in  guch  as  run  an  extraordinary  and 

CorvT/r  r1"  the  meftnti™,  then,  no 
theory  of  the  disease  can  perhaps  be  regarded 
as  yet  absolutely  established. 
k  nYrIPTiMfTAg  a  ,r"le'  Vhlegmasm  dolens 
nh*™  V,  a  sl,"ht  nccess  of  feverish 

phenomena,  seldom  by  a  distinct  rigor.  There 
ia  also  sometimes  an  indefinite  malaise  for 

?s  cL°ni  woi before  the  Pain  in  the  "mb 

ivmnTP  ne/  °f;  Another  P^monitory 
symptom  ,s  descnbed,  but  it  is  certainly  not 


always  present— namely,  pain  and  tenderness 
in  the  region  of  the  womb,  especially  affect- 
ing that  side  of  it  corresponding  to  the  limb 
about  to  be  swollen. 

The  first  definite  announcement  of  the 
disease  is  generally  acute  pain  along  the 
course  of  the  femoral  vein,  or  in  the  calf,  or 
above  the  ankle.    In  these  situations  the 
thrombosed  vem  can  frequently  be  felt,  but 
not  myariably,  for  sometimes  the  tenderness, 
sometimes  the  swelling,  prevents  its  being 
made  out;  and  sometimes  this  thrombosis 
is  absent,  at  least  in  parts  where  it  can  be 
felt  through  the  skin.    Soon  the  pain  and 
tenderness  extend  over  the  whole  affected 
parts,  which  may  be  the  whole  limb,  and 
often  a  feeling  as  of  aching  in  the  bones  is 
complained  of.   The  pain  is  sometimes  along 
the  internal  saphena  vein,  which  may  be 
traced  by  the  finger  till  it  dips  to  join  the 
femoral. 

Simultaneously  with  the  complaint  of  pain, 
or  within  a  day  or  two  after  it,  swelling  ap- 
pears, which  gradually  spreads  and  increases 
in  hardness.    This  swelling  is  not  like  ordi- 
nary oedematous  or  anasarcous  swelling  in 
the  sensation  it  communicates  to  the  hand 
of  the  physician,  or  in  the  history  of  its  com- 
mencement and  progress.    When  it  com- 
mences, and  again  as  it  disappears,  it  may 
be,  comparatively  to  its  perfect  state,  soft, 
and  it  may  pit  on  pressure ;  but  when,  a  few 
days  after  its  appearance,  it  is  fully  deve- 
loped, it  is  very  tense,  and  nearly  as  hard 
as  a  solid  india-rubber  ball,  and  does  not 
pit  on  pressure.    The  swelling  may  appear 
at  once  all  over  the  limb,  but  frequently  it 
commences  above  and  spreads  downwards. 
Sometimes  the  inverse  course  is  followed 
It  not  rarely  affects  only  the  lower  parts  of 
a  limb,  very  rarely  the  upper  parts  only.  It 
does  not  affect  the  posterior  more  than  the 
anterior  surface  of  the  limb.    It  rounds  off 
the  figure  of  the  limb,  but  does  not  distend 
the  skin  or  destroy  the  form  so  entirely  as 
anasarca.    If  the  skin  is  pricked  the  exuda- 
tion is  a  coagulable  lymph.  Occasionally 
there  is  an  erythematous  blush  over  parts 
ot  the  limb ;  but  this  is  not  common,  and  it 
may  be  confined  to  a  narrow  surface  along 
the  course  of  a  subcutaneous  vein  or  lym- 
phatic. J 

In  a  characteristic  and  fully  developed  case, 
such  as  is  frequently  observed  in  the  puer- 
peral state,  the  limb  presents  a  remarkable 
appearance.  The  swelling  affects  the  labium 
and  hip  and  the  whole  limb,  only  rarely  rising 
higher.  The  form  of  the  limb  is  partly  re- 
tained, but  its  features  are  all  rounded  and 
nearly  lost  in  the  swelling.  Its  colour  is 
white,  and  hence  the  name  occasionally  used 
of  white  leg,'  and  formerly  of 'milk  leg,**  when 
it  was  supposed  to  be  due  to  a  metastasis  of 
milk.  But  besides  being  pale,  it  is  glossy  or 
its  surface  resembles  that  of  polished  marble 
and  the  diseaso  is  sometimes  called  « marble 


B92       PHLEGMASIA  DOLENS 


PHLEGMON 


leg.'  In  the  milder  cases  the  swelling  is  less, 
and  softer,  and  may  be  confined  to  a  part  of 
the  limb. 

The  limb  may  be  kept  in  an  extended  atti- 
tude, or  it  may  be  sligbtly  flexed  at  the  joints. 
Movement  of  it  causes  much  suffering,  and 
the  power  of  voluntary  motion  is  almost 
completely  lost  while  the  disease  continues. 

After  the  disease  has  lasted  nine  days  or 
thereabouts,  it  generally  makes  no  further 
progress,  but  recedes,  the  pain  and  swelling 
diminishing.  The  rate  of  this  recession 
varies  very  much,  being  probably  more  or 
less  directly  in  proportion  to  the  restored 
permeability  of  the  vessels.  In  a  favourable 
case  several  weeks  may  elapse  before  the 
disease  disappears,  whilst  in  other  cases  the 
cure  may  be  further  or  even  indefinitely  de- 
layed. The  temperature  throughout  rarely 
exceeds  102°,  and  is  often  less. 

Complications. — The  disease  is  sometimes 
complicated  by  other  affections,  or  by  aggra- 
vations of  some  of  its  conditions.  Among 
such  occurrences  are  inflammation  and  sup- 
puration of  the  intrinsic  joints  of  the  pelvis, 
erysipelas,  limited  abscesses  of  periphlebitic 
origin,  diffuse  suppuration  of  cellular  tissue, 
gangrene  of  any  part  or  of  a  varying  amount 
of  the  entire  lower  portions  of  the  affected 
limb.  These  complications  or  aggravations 
cause  much  danger  to  life,  and  in  this  respect 
their  influence  varies  according  to  circum- 
stances. But  there  are  other  complications 
or  aggravations  which  are  more  often  fatal. 
They  may  be  summed  up  in  the  terms  '  em- 
bolism '  and  '  pyaemia,'  and  are  the  conse- 
quences, on  the  one  hand,  of  detachment  of 
a  thrombus  in  the  femoral,  or  in  still  larger 
veins,  or,  on  the  other  hand,  of  a  more  slow 
breaking  up  of  blood-clots  into  debris,  more 
or  less  puriform,  which  enters  the  circulatory 
current,  and  induces  a  general  toxaemia,  septic 
or  non-septic,  according  to  the  conditions 
under  which  the  clots  suppurate. 

Sequeljs. — The  most  frequent  sequela  of 
phlegmasia  dolens  is  persistent  aching  of  the 
limb.  This  is  liable  to  be  increased  by  cold 
and  damp  weather,  and  by  derangement  of 
the  general  health,  as  well  as  by  exercise. 
Another  is  a  tendency  to  oedema  of  the  ankles, 
more  or  less  persistent.  Sometimes  the 
limb  remains  deficient  in  muscular  power. 
Earely,  the  limb  is  not  only  powerless  but 
wasted.  And  in  some  very  uncommon  cases 
it  is  the  subject  of  a  great  hypertrophy  of  the 
cellular  tissue,  simultaneous  with  muscular 
wasting ;  and  this  cellular  hypertrophy  may 
be  complicated  with  more  or  less  extensive 
and  intractable  ulceration.  Such  cases  prob- 
ably result  from  permanent  destruction  of 
large  vascular  areas. 

Diagnosis.— The  diagnosis  of  phlegmasia 
dolens  requires  no  discussion.  The  disease 
can  scarcely  be  confounded  with  any  other  if 
its  history  is  taken  into  consideration  :  only 
it  is  necessary  to  remember  that  oedema  with 


phlebitis  or  accompanying  varicose  veins  may 
somewhat  resemble  it. 

Treatment. — The  treatment  of  phlegmasia 
dolens  should  be  both  constitutional  and 
local.  The  former  will  vary  according  to  the 
circumstances  of  the  case,  and  the  views  of 
the  practitioner.  In  the  early  stage  ammo- 
nia in  effervescence,  with  quinine,  according 
to  the  amount  of  pyrexia  present  and  the 
general  condition  of  the  patient,  and  in  the 
later  stage  iron,  are  generally  useful,  with  as 
much  sedative  as  may  be  indicated  by  the 
severity  of  the  pain.  Local  treatment  is 
very  important.  The  limb  is  to  be  kept  at 
rest,  either  in  an  extended  or  flexed  position, 
as  may  prove  most  comfortable,  and  sup- 
ported on  a  pillow  raised  at  the  foot,  with 
the  pressure  of  the  bedclothes  kept  off  by  a 
cradle.  Sometimes  hot  fomentations  are 
most  comfortable  to  the  patient's  feelings, 
but  more  frequently  wrapping  the  limb  in 
cotton  wool  sprinkled  with  equal  parts  of 
belladonna  and  chloroform  liniments,  with 
oil- silk  outside,  gives  the  greater  relief.  When 
the  swelling  is  subsiding  gentle  bandaging 
with  a  light  flannel  bandage  is  very  service- 
able. Leeches  are  sometimes  applied  along 
the  course  of  an  inflamed  vein,  but  their 
utility  is,  to  say  the  least,  doubtful.  If  the 
phlegmasia  be  associated  with  septicaemia,  its 
general  treatment  will  of  course  vary  with 
the  general  treatment  of  the  toxaemia. 

After  the  acute  stage  of  the  disease  is  past, 
the  sequelae  have  to  be  dealt  with.  Of  these 
the  most  frequent  are  aches,  swelling,  oedema, 
and  muscular  weakness ;  and  for  these  the 
most  efficient,  but  by  no  means  invariably 
successful,  remedies  are  frictions,  bandaging, 
and  faradisation.  After  all  active  disease  has 
disappeared,  and  after  danger  of  dislodging 
thrombi  has  passed,  the  patient  may  resume 
the  use  of  the  leg.  No  exact  statement  can 
be  made  of  the  time  at  which  the  danger  of 
embolism  is  passed.  It  may  prove  suddenly 
fatal  as  late  as  thirty-seven  days  after 
delivery. 

Persistent  local  hardness  and  tenderness, 
probably  periphlebitic,  may  be  treated  locally 
by  gentle  frictions  with  a  mixture  of  mer- 
curial and  belladonna  ointments,  but  in  using 
frictions  of  all  kinds  the  danger  of  dislodging 
a  thrombus  is  not  to  be  overlooked.  Inter- 
nally, small  doses  of  potassium  iodide  with 
quinine  or  iron  are  useful  adjuvauts. 

J.  Matthews  Duncan.    Henry  Geuvis. 

PHLEGMATIC  TEMPERAMENT. 

See  Temperament. 

PHLEGMON  (oSXf'ya),  I  burn  — as  a 
medical  term,  glow,  am  inflamed). — Synon.  : 
Fr.  Phlegmon;  Ger.  Entziindungsgeschwulst. 
The  term  '  phlegmon '  is  almost  disused  now 
in  English  medical  literature.  It  is  still 
employed  by  the  French.  Abernethy  defines 
phlegmon  as  the  'most  violent  kind  of  in- 
flammation,' 'attended  with  heat,  redness, 


PHLEGMON 

throbbing,  pain,  and  swelling,'  such  as 
'  generally  takes  place  in  a  good  constitu- 
tion.' Older  writers  describe  it  as  a  '  tuinour 
or  apostume  against  nature,  engendered  of 
defluxion  of  blood,  and  of  colour  red  and 
hard.' 

Nelaton  describes  simple  or  circumscribed 
phlegmon  and  diffuse  phlegmon.  He  says : 
'Phlegmon  is  generally  denned  as  inflam- 
mation of  the  cellular  tissue ;  but  surgeons 
have  restricted  the  sense  of  the  word,  and 
only  apply  it  to  inflammation  of  the  free 
cellular  tissue,  that  is  to  say,  of  that  which 
is  placed  immediately  beneath  the  integu- 
ments or  which  surrounds  the  different 
organs.'  The  diffuse  phlegmon  of  the 
French  writers  is  the  phlegmonous  ery- 
sipelas of  the  English.    See  Erysipelas. 

Marcus  Beck. 
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difficult  to  ensure  the  removal  of  every  minute 
particle,  and  as  they  are  often  accompanied 
by  chronic  cystitis  and  deficient  expelling 
power  of  the  bladder,  recurrence  is  not  infre- 
quent, and  the  ultimate  result  unfavourable. 

William  Cadge. 


PHLEGMONOUS.— A  term  applied  to 
extremely  acute  inflammation  of  the  cellular 
tissue,  spreading  widely,  and  accompanied  by 
great  exudation,  with  brawny  hardness,  in- 
tense redness,  heat,  and  pain.  If  unrelieved 
by  treatment,  phlegmonous  inflammation 
tends  to  terminate  in  gangrene.  See  Erysi- 
pelas. 

PHLYCT.3JNA  (0Xi}{«„,  to  be  hot).— A 
small  vesicle,  containing  an  aqueous  or  serous 
fluid,  and  not  exceeding  in  bulk  the  diameter 
of  a  pea,  as  in  sudamina,  miliaria,  and 
herpes.  The  term  is  sometimes  also  used 
in  connexion  with  ophthalmia.  See  Eye,  and 
its  Appendages,  Diseases  of. 

PHLYCTIS  (0AiJf«„,  to  be  hot;.— A 
vesicle  or  blister,  averaging  in  size  the 
hemisphere  of  a  hazel-nut  or  walnut,  and 
filled  with  serous  fluid.  Phlyctis  is  the 
Greek  synonym  of  bulla,  and  is  applicable 
to  the  large  vesicles  or  blisters  familiar  to 
as  in  pemphigus  or  pompholyx.  See  Pem- 
phigus. 

PHLYZACIUM  (^Xv'f,»,  to  be  hot).— 
A  hot  or  inflammatory  pustule.  The  term 
'  phlyzacia  *  is  applied  to  acute  pustules  with 
an  inflamed  base,  such  as  those  of  ecthyma 
and  small  pox. 

PHOSPHATIC   CALCULUS.— De- 

scription — Phosphate  of  lime  calculi  are 
sometimes  formed  in  the  kidney,  but  much 
more  frequently  phosphatic  stones  are  a 
secondary  deposit  on  some  pre-existing  nu- 
cleus. They  form  dense  or  porous  white 
layers,  frequently  showing  the  glistening 
crystals  of  the  triple  phosphate  on  the  sur- 
face. Such  masses  are  soluble  in  acids,  in- 
solnble  in  alkalis  or  wateT,  friable,  and 
fmible.  They  develop  rapidly,  and  may 
reach  an  enormous  size. 

Trkatment.  When  of  moderate  dimen- 
«'ons  phosphatic  calculi  may  be  easily  re- 
moved by  lithotrity;  but,   as  it  is  often 


PHOSPHATUEIA.  -  Synon.  :  Phos- 
phatic Diathesis. 

Etiology.— Phosphoric  acid  in  the  urine 
is  derived  directly  from  the  food,  and  also 
from  oxidation  of  the  waste  albuminoid 
tissues  of  the  body.  The  daily  excretion  by 
the  kidneys  amounts  to  about  50  grains, 
being  greatest  after  the  ingestion  of  food, 
and  especially  observed  after  indulgence  in 
vegetable  food. 

Characters  and    Composition.  —  Phos- 
phoric acid  in  the  urine  is  always  found 
combined  with  potassium,  sodium,  calcium, 
magnesium,  and  ammonium.    These  salts, 
variously  associated,  are  held  in  solution  by 
the  acidity  of  healthy  urine,  and  this  acidity 
is  probably  chiefly  due  to  the  acid  phosphate 
of  sodium.    Where  this  acidity,  from  any 
cause,  is  greatly  diminished  or  destroyed, 
then  a   deposit  of  the  phosphates  takes 
place ;  but  this  deposit  by  no  means  shows 
that  any  excess  is  present.    Careful  quanti- 
tative analysis,  under  strict  precautions  as 
to  diet,  can  alone  detect  excess  or  deficiency; 
but,  clinically,  this  is  of  less  consequence  in 
that  no  constant  symptoms  are  produced  by 
excess  or  deficiency,  and  the  real  importance 
to  the  practitioner  lies  only  in  the  fact  of 
feebly  acid  or  alkaline  urine  leading  to  de- 
posit of  phosphates. 

The  two  most  common  forms  of  phosphatic 
sediment  are— (1)  the  triple  phosphate  of 
ammonium  and  magnesium;  and  (2)  the 
amorphous  phosphate  of  lime. 

1.  The  triple  phosphate  crystallises  in 
the  form  of  transparent  triangular  prisms 
with  bevelled  ends.  The  deposit  has  a  white 
appearance,  but  more  frequently  it  shows  as 
a  slight  flocculent  cloud  in  the  urine,  re- 
sembling mucus,  or  as  an  iridescent  pellicle 
on  the  surface.  The  urine  is  either  faintly 
acid  or  alkaline ;  and  boiling  gives  rise  to  an 
opaque  cloud,  which  is  instantly  dissolved  by 
a  drop  of  nitric  acid.  It  not  infrequently 
co-exists  with  deposits  of  uric  acid,  urates,  or 
oxalate  of  calcium  ;  and  also  in  dense  urine 
with  an  excess  of  urea. 

2.  Amorphous  phosphate  of  lime  is  only 
found  as  a  deposit  in  alkaline  urine.  Micro- 
scopically it  shows  as  pale  granules  or 
spheroids,  sometimes  resembling  the  dumb- 
bolls  of  oxalate  of  calcium,  sometimes  the 
palo  urates. 

A  third  form  of  phosphatic  deposit,  the 
atellar  phosphate  of  lime,  is  but  rarely  met 
with.  It  was  first  noticed  by  Dr.  Hassall 
who  considered  it  to  be  a  Diphosphate ;  it 
crystallises  in  minute  rods,  which  are  gathered 
into  sheaf-like  bundles,  or  grouped  in  stars 
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and  fans.  The  clinical  importance  of  this 
deposit  is  not  well  understood.  Sir  William 
Roberts  has  met  with  it  in  cases  of  diabetes, 
phthisis,  and  chronic  rheumatism ;  and  the 
writer  has  recently  found  it  in  a  diabetic 
patient,  and  also  in  one  convalescing  after 
ovariotomy. 

Symptoms. — Deposit  of  phosphates  takes 
place  in  many  diseases — diseases  often  of  an 
opposite  character,  and  having  no  pathologi- 
cal resemblance — for  example,  in  acute  cere- 
britis  ;  towards  the  close  of  cases  of  pleurisy, 
pneumonia,  and  rheumatic  fever ;  in  certain 
periods  of  typhoid  fever  ;  and  in  acute  mania. 
But  it  may  be  taken  as  proved  that  there  is 
no  morbid  condition,  characterised  by  defi- 
nite and  constantly  occurring  symptoms,  and 
accompanied  by  the  deposit  of  phosphates  in 
the  urine,  which  can  be  entitled  to  the  desig- 
nation of  a  '  diathesis.'  Prout's  description 
of  phosphatic  diathesis  is  merely  that  of 
ammoniacal  urine.  Golding  Bird  associated 
the  deposit  with  symptoms  of  irritative 
dyspepsia,  hypochondriasis,  and  temporary 
exhaustion  of  the  nervous  power  ;  symptoms 
which  are  not  unlike  those  said  to  be  charac- 
teristic of  the  so-called  oxalic  acid  diathesis. 
Remembering,  however,  that  phosphatic 
deposit  does  not  necessarily  or  frequently 
mean  excess,  but  depends  on  diminished 
acidity  or  on  alkalinity  of  the  urine,  it  will 
be  more  profitable  to  notice  this  condition. 

The  urine  becomes  neutral  or  alkaline  from 
the  presence  of  either  fixed  alkali — potash 
and  soda,  or  of  the  volatile  alkali — ammonia. 
The  continued  or  frequent  presence  of  alka- 
line urine  from  fixed  alkaU  denotes  grave 
disorder,  generally  characterised  by  debility, 
anaemia,  and  nervous  dyspepsia  ;  it  may  and 
does  occur  in  the  course  of  many,  even  acute, 
diseases ;  it  represents  an  altered  condition 
of  blood  and  nutrition  ;  but  it  is  not  typical 
of  any  one  malady  or  diathesis,  nor,  so  far  as 
analytical  investigations  have  yet  gone,  is 
there  any  clear  evidence  of  the  truth  of  the 
theory  that  excess  or  deposit  of  phosphates 
and  alkaline  urine  are  the  result  of  increased 
cerebral  action  or  of  brain-disease. 

Urine  rendered  alkaline  from  carbonate  of 
ammonium  is  always  accompanied  by  deposit 
of  both  forms  of  the  phosphates.  The  alka- 
linity is  the  result  of  decomposition  of  the 
urea;  there  is  the  peculiar  ammoniacal 
odour,  reaching  sometimes  to  intense  putrid 
fcetor.  This  decomposition  is  believed  to  be 
due  to  the  presence  and  action  of  a  specifio 
micro-organism  {bacterium  ureal)  which  acts 
as  a  ferment,  and  causes  the  urea  to  split 
up  into  carbonate  of  ammonium  and  water. 
This  bacterium  is  probably  introduced 
through  the  catheter,  but  the  change  may 
occur  in  those  for  whom  a  catheter  has  never 
been  used,  and  in  them  it  is  supposed  that 
the  bacteria  may  find  their  way  along  the 
mucous  membrane  of  the  urethra,  or  through 
the  medium  of  the  circulation.  Ammomacal 


urine  is  always  indicative  of  lowered  vitality, 
either  from  age  or  disease,  or  spinal  injury  ; 
it  points  to  no  altered  condition  of  blood  or 
constitution,  but  is  the  result  of  local  disease. 
The  phosphates  which  are  so  freely  thrown 
down  are  the  triple  phosphate  and  the  amor- 
phous phosphate  of  lime ;  they  are  readily 
deposited  on  any  pre-existing  nucleus, 
whether  it  be  a  stone,  a  clot  of  blood,  a- 
roughened  ulcerated  portion  of  bladder,  or 
any  foreign  body  ;  but  without  this  pre-exist- 
ing nucleus  it  but  rarely,  if  ever,  happens  that 
concretions  form. 

Treatment. — As  there  is  no  real  phos- 
phatic diathesis  requiring  special  manage- 
ment, it  follows  that  the  treatment  should 
consist  in  removing  the  cause  of  the  alka- 
linity of  the  urine  from  fixed  alkali.  Th& 
two  most  common  causes  are  dyspepsia  and 
nervous  and  general  debility.  In.  those  cases 
of  chronic  vomiting  and  irritable  dyspepsia 
in  which  the  urine  loses  and  recovers  its 
acidity  several  times  dady,  no  special  reme- 
dies addressed  to  the  state  of  the  urine  can  be 
of  any  avail.  The  mineral  acids  have  long 
been  relied  on  for  restoring  the  natural  acid- 
ity of  alkaline  urine  ;  it  seems  certain,  how- 
ever, that  they  have  no  special  or  direct 
influence,  but  simply  act  beneficially  by  their 
indirect  tonic  effect  on  the  system.  Phos- 
phoric and  benzoic  acids  may  slightly  add 
to  the  acidity  of  the  urine,  and  opium  and 
belladonna  in  certain  conditions  of  nervous 
mutability  are  known  to  have  the  same 
effect ;  but,  speaking  generally,  the  mineral, 
vegetable,  and  acid  tonics  are  required  in 
almost  all  cases,  and  with  them  the  usual 
adjuncts,  namely,  good  air  and  exercise ;  the 
cold  sea-water  bath  ;  a  well -selected  generous 
diet,  largely  composed  of  animal  food;  and 
relief  from  anxiety  or  over-work. 

For  alkalinity  and  phosphatic  deposit  de- 
pending on  volatile  alkali,  it  must  be  remem- 
bered that  in  this  state  the  urine  is  almost 
always  secreted  acid.  The  local  disease 
which  causes  it  must,  if  possible,  be  remedied : 
a  stone  should  be  removed ;  an  atonic 
bladder  emptied  at  stated  intervals  by  the 
catheter,  and  washed  out  with  antiseptics, 
if  necessary.  But  the  strength  is  always  to 
be  upheld  by  rest,  good  diet,  and  tonics. 

William  Cadge. 

PHOSPHORUS,   Poisoning  by.— 

Synon.  :  Fv.  Intoxication  Phosphoree ;  Ger. 
Phosphorvergiftung. 

Phosphorus  acts  as  a  poison  only  when 
in  the  form  of  yellow,  common,  or  soluble 
phosphorus  ;  in  the  allotropic  form  of  red  or 
insoluble  phosphorus  it  is  generally  thought 
to  be  inert,  but  this  is  doubtful.  Poisoning  by 
phosphorus  may  be  (1)  acute  or  (2)  chronic. 

Acute  poisoning  by  phosphorus  has  re- 
cently become  not  uncommon  in  this  country. 
On  the  Continent  phosphorus,  in  the  form  of 
the  tips  of  lucifer  matches,  is  frequently  used 
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for  suicidal  purposes.  In  England  phos- 
phorus is  most  commonly  taken  in  the  form 
of  'rat  paste'  or  'phosphorus  paste,'  a 
vermin-destroyer  composed  of  butter  or  other 
fats  and  phosphorus,  coloured  with  Prussian 
blue.  Chronic  phosphorus-poisoning  from 
the  inhalation  of  phosphorus  vapours  has 
long  been  recognised. 

Anatomical  Characters. — These  are  well- 
marked,  and  consist  of  extreme  fatty  de- 
generation of  the  liver,  and  frequently  also 
of  the  gastric  mucous  membrane,  kidneys, 
and  cardiac  muscular  fibre.  The  liver  is 
also  greatly  enlarged  and  white;  and  the 
organ  frequently  takes  fire  on  the  mere  ap- 
plication of  a  spirit-lamp  flame.  On  micro- 
scopical examination  the  organs  affected  are 
seen  to  be  infiltrated  with  granular  fatty 
matter,  soluble  in  ether;  the  gastric  tubuli 
are  also  filled  with  granular  fat;  and  the 
striated  muscular  fibre  has  more  or  less 
completely  lost  its  normal  appearance,  and 
been  converted  into  a  similar  granular 
material. 

Symptoms.— 1.  Acute  Phosphorus  Poison- 
ing.— When  a  phosphorus  mixture  is  swal- 
lowed a  disagreeable  taste  is  perceived,  which 
is  occasionally  followed  by  a  burning  sensa- 
tion m  the  throat,  gullet,  and  stomach,  and 
speedy  vomiting.    But  these  signs  of  the 
local  action  of  the  poison  may  be  either 
absent  or  altogether  inconsiderable.    At  any 
rate,  as  a  rule,  these  and  the  diarrhoea  and 
colicky  pains  described  by  some  writers,  soon 
pass  off,  leaving  the  patient  apparently  nearly 
well ;  though  a  careful  examination  may  re- 
veal a  small,  feeble  pulse,  and  when  the 
patient  is  questioned,  the  existence  of  obscure 
wandering  pains  may  be  admitted.    In  the 
course  of  a  few  days— usually  two,  three, 
four,  or  five— the  patient  becomes  listless, 
dull  and  slightly  jaundiced.    There  is  much 
headache  and  sleeplessness,  together  with  a 
general  febrile  condition,  gradually  passin" 
into  a  'typhoid'  state;  increasing  jaundice! 
scanty,  high-coloured,  biliary  urine;  and  a 
quick  and  very  feeble  pulse.  Muttering 
delirium  supervenes ;  there  may  be  violent 
vomiting  of  yellow,  biliary  mucus ;  and  the 
patient  gradually  sinks,  and  dies  after  a  day 
or  two,  or  perhaps  three  or  more,  of  acute 
disease,  and  usually  within  a  week  of  the 
administration  of  the  poison.    Death  may 
occur,  however,  at  any  period,  from  one  or 
two  to  eight  or  ten  days,  after  a  fatal  dose  of 
phosphorus,  which  may,  perhaps,  be  taken  as 
naif  a  gram  for  an  adult  person. 

Variations  from  the  above  course  of  symp- 
toms may  be  noted.  In  one  class  of  cases 
tne  symptoms  betoken  a  predominance  of 
nervous  action.  Thus  there  are  cramps  and 
pains  in  the  limbs,  great  prostration  and 
taintness,  convulsions,  and,  finally,  coma, 
in  another  class,  occasionally  observed,  hte- 
rnorrhagic  symptoms  are  prominent,  such 
as  bloody  vomits  and  hemorrhagic  diarrhoea. 
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As  an  early  symptom  a  phosphorescent  con- 
dition of  the  vomited  matters,  and,  more 
rarely,  of  the  urine,  may  be  noted ;  and  in 
nearly  all  cases  a  peculiar  garlicky  odour  of 
the  breath  is  perceptible.  The  phosphores- 
cence or  luminosity  of  the  rejected  matters 
is  of  course  best  seen  in  the  dark.  If  the 
phosphorescent  condition  of  the  vomit  exist, 
this  permits  of  no  mistake  in  the  diagnosis ; 
but  if  this  condition  be  absent,  the  garlicky 
odour  of  the  breath,  and  an  enlarged  con- 
dition of  the  liver,  greatly  aid  in  the  dia- 
gnosis. 

_  2.  Chronic  Phosphorus  Poisoning  Chro- 
nic phosphorus  poisoning  consists  in  poison- 
ing by  phosphorus  vapours.  Workers  in 
common  or  yellow  phosphorus  exhibit  a 
singular  form  of  disease  from  which  workers 
in  red  or  amorphous  phosphorus  are  exempt. 
This  consists  in  caries  of  the  teeth  and 
necrosis  of  the  lower  jaw,  conditions  which 
appear  to  be  set  up  by  the  direct  access  of 
the  phosphorus  vapours  to  the  parts,  since 
those  persons  only  are  affected  who  suffer 
from  decayed  teeth. 

Prognosis.— This  is  in  all  cases  very  un- 
favourable, and  no  general  rules  can  be  laid 
down  as  to  the  issue. 

Treatment.— We  know  but  little  respect- 
ing this  matter.  Good  results  appear  to  be 
obtained  from  the  administration  of  an  emetic 
of  sulphate  of  copper,  followed  by  a  magma 
of  magnesia,  and  the  use  of  mucilaginous 
drinks.  The  best  results,  however,  have  fol- 
lowed the  administration  of  oil  of  turpentine, 
which  some  regard  as  a  specific  antidote  to 
phosphorus.  It  may  be  given  in  doses  of  10 
to  20  minims,  frequently  repeated. 

The  chronic  form  of  the  disease,  which  has 
led  to  horrible  suffering  and  deformity,  may 
be  prevented  by  the  use  of  red  instead  of 
yellow  phosphorus  in  the  making  of  matches. 
The  use  of  inhalers,  and  the  impregnation 
of  the'  atmosphere  with  the  vapour  of  oil  of 
turpentine,  are  also  preventive  measures 
of  great  service. 

Thomas  Stevenson. 

PHOTOPHOBIA  (0a>r,  light;  and 
<i»>fJor,  fear).— Dread  or  intolerance  of  light; 
a  symptom,  more  or  less  constant,  of  most 
forms  of  inflammation  of  the  eye.  In  its 
most  pronounced  character  it  occurs  in  what 
is  called  'strumous  ophthalmia,'  or  phlyc- 
tenular keratitis.  It  is,  however,  present  in 
all  forms  of  inflammation  and  ulceration  of 
tho  cornea,  in  iritis  and  cyclitis,  and  more 
rarely  in  choroiditis  and  retinitis.  It  is  also 
often  met  with  in  many  diseases  of  the  ner- 
vous system,  in  cerebral  irritation,  menin- 
gitis, cerebritis,  &c,  and  in  many  pyrexial 
states.  As  an  ophthalmic  symptom,  it  may 
occur  in  eyes  perfectly  blind,  and  is  probably 
due  to  the  irritation  of  the  ciliary  nerves  by 
light.  See  Eye,  and  its  Appendages,  Dis- 
eases of. 
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PHOTOPSIA  light;  and  "of is, 

vision). — The  subjective  sensation  of  flashes 
of  light,  or  luminous  spectra,  due  to  an  ab- 
normal state  of  some  part  of  the  special 
nervous  apparatus  of  the  visual  sense.  It 
is  a  modification  of  the  special  sensibility, 
and,  like  photophobia,  may  occur  in  blind 
eyes.    See  Vision,  Disorders  of. 

PHRENIC  NERVE,  Diseases  of.— 

Synon.  :  Fr.  Maladies  du  Nerf  Phrenique  ; 
Ger.  Kraiiklieiten  des  Nerven  Phrenicus. — 
The  phrenic  nerve,  arising  from  the  third 
and  fourth  cervical  roots,  is  the  motor  nerve 
for  the  diaphragm.  Morbid  states  of  the 
nerve,  its  roots  and  centre,  are  manifested  by 
inaction  or  over-action  of  the  diaphragm,  its 
paralysis  and  spasm. 

1.  Paralysis. — 2Etiology. — Paralysis  of 
the  phrenic  nerve,  that  is,  of  the  diaphragm, 
is  rarely  due  to  disease  of  the  nerve-trunk. 
Its  common  cause  is  disease  at  the  origin  of 
the  phrenic — the  anterior  grey  matter  of  the 
spinal  cord  at  the  level  of  the  third  and  fourth 
cervical  nerves.  It  is  often  met  with  as  part 
of  acute  or  chronic  spinal  muscular  atrophy. 
But  the  nerve  itself  has  sometimes  suffered, 
with  others,  in  multiple  neuritis,  such  as  is 
produced  by  lead.  In  a  few  cases  the  paraly- 
sis has  been  apparently  due  to  cold,  supposed 
to  have  caused  a  rheumatic  neuritis.  Rarely, 
also,  the  nerve  has  lost  its  function  in  con- 
sequence of  compression  in  the  neck  by  deep- 
seated  morbid  growths. 

Anatomical  Characters. — Degeneration 
of  the  trunk  of  the  nerve,  wasting  of  the 
nerve-fibres,  and  increase  of  connective 
tissue  have  been  found  in  cases  of  disease 
of  the  spinal  cord ;  and  in  multiple  neuritis 
acute  degenerative  changes  in  the  nerve- 
fibres.  Of  the  anatomical  changes  due  to 
other  causes  nothing  is  positively  known. 

Symptoms. — The  evidence  of  paralysis  of 
the  phrenic  is  inaction  of  the  diaphragm. 
"When  one  nerve  only  is  diseased  there  is  im- 
perfect action  on  one  side,  and  this  may  be 
conspicuous  or  indistinct.  When  both  nerves 
are  affected,  as  is  commonly  the  case  in 
central  disease,  there  is  an  entire  absence  of 
the  normal  protrusion  of  the  abdominal  wall 
during  inspiration  ;  there  may  even  be  a 
recession  of  the  upper  part  of  the  abdomen, 
from  the  movement  of  the  lower  ribs,  and  a 
bulging  during  expiration  in  the  same  situa- 
tion. In  ordinary  breathing  the  respiratory 
actions  are  not  quickened  by  paralysis  of  the 
diaphragm,  but  if  any  exertions  are  made 
the  respirations  become  more  frequent,  and 
the  extraordinary  muscles  of  respiration  are 
thrown  into  action.  All  spasmodic  respira- 
tory actions— sneezing,  coughing— are  per- 
formed with  less  energy.  Little  inconvenience 
is  experienced  unless  bronchitis  comes  on, 
and  then  the  lessened  respiratory  power 
may  place  the  patient  in  a  condition  of 
danger,  which  is  especially  great,  if,  as  is 


often  the  case,  the  cause  of  the  palsy  has 
also  weakened  the  intercostal  muscles. 

The  phrenic  nerve  is  accessible  to  direct 
stimulation  in  the  root  of  the  neck,  and 
when  it  is  paralysed,  its  irritability  is  usually 
lost,  and  the  diaphragm  can  no  longer  be 
made  to  contract.  In  rare  cases,  however, 
the  nerve-trunk  retains  its  irritability. 

Diagnosis. — The  diagnosis  of  paralysis  of 
the  diaphragm  is  not  always  so  simple  a 
matter  as  might  be  supposed.  Its  action 
should  be  looked  for  not  only  in  deep 
breathing,  but  in  ordinary  respiration.  Many 
persons,  if  told  to  1  take  a  deep  breath,'  do 
not  put  the  diaphragm  into  action  at  all.  In 
forced  breathing  the  chief  extra  action  takes 
place  in  the  upper  part  of  the  chest,  to  which 
most  of  the  muscles  of  extraordinary  respi- 
ration are  attached.  It  is  probable  that  the 
centres  for  normal  and  extraordinary  breath- 
ing are  functionally  not  identical,  and  that 
the  diaphragm  is  chiefly  represented  in  the 
former,  so  that  it  does  not  necessarily  act  in 
deep  breathing.  There  is  a  mechanical 
reason  for  this.  In  the  extreme  action  of 
the  intercostal  muscles  the  thorax  is  widened 
to  such  a  degree  that  the  diaphragm  be- 
comes less  curved  by  the  movement  out- 
wards and  elevation  of  its  points  of  attach- 
ment, so  that  its  contraction  does  not  effect 
much  additional  enlargement  of  the  capacity 
of  the  thorax.  Hence,  in  many  persons, 
without  any  paralysis  of  the  diaphragm,  if 
a  deep  inspiration  is  taken,  the  epigastrium 
does  not  advance  ;  it  may  even  recede,  in  con- 
sequence of  this  movement  of  the  lower  ribs. 
This  is  especially  the  case  in  women,  in 
whom  breathing  is  always  less  diaphrag- 
matic than  it  is  in  men.  In  them,  too,  con- 
scious attention  to  the  act  of  breathing  is 
apt  to  arrest  the  action  of  the  diaphragm. 
The  tendency  of  voluntary  breathing  is  to  be 
costal  rather  than  diaphragmatic,  no  doubt 
because  the  centre  for  extraordinary  breath- 
ing, which  is  chiefly  voluntary,  is  brought 
partially  into  action.  In  a  woman  under 
the  writer's  care,  paralysis  of  the  diaphragm 
was  suspected,  and  during  two  separate  and 
prolonged  examinations  not  the  slightest 
action  could  be  observed.  On  a  third 
examination,  however,  more  normal  condi- 
tions were  obtained,  and  the  action  of  the 
diaphragm  was  natural.  This  is  the  condi- 
tion which  has  been  termed  '  hysterical 
paralysis  of  the  diaphragm.' 

It  must  not  be  forgotten  that  immobility 
of  the  diaphragm  may  result  from  other 
causes  than  paralysis  of  the  phrenic  nerve. 
In  diaphragmatic  pleurisy,  for  instance,  its 
movement  is  lessened  by  a  reflex  inhibitory 
effect  of  the  pain.  In  emphysema  of  the 
lungs,  in  which  the  thorax  is  greatly 
widened,  the  contraction  of  the  diaphragm 
produces  less  effect  than  in  health. 

On  the  other  hand,  when  the  diaphragm 
is  really  paralysed,  a  doubt  may  arise  as  to 
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whether  it  moves  or  not.  This  is  due  to  the 
circumstance  that  the  movement  of  the 
lower  ribs  may  drag  forward  the  abdomi- 
nal parietes  close  to  them,  and  so  the  pro- 
trusion due  to  descent  of  the  diaphragm 
may  be  simulated.  This  is  especially  the 
case  when  the  abdomen  is  collapsed,  so  that 
when  the  patient  is  recumbent  its  level  is 
considerably  below  that  of  the  ensiform 
cartilage.  This  movement  may  be  distin- 
guished from  that  due  to  the  descent  of  the 
diaphragm  by  a  little  care;  the  movement 
is  confined  to  the  part  near  the  thorax,  and 
there  is  not  the  general  movement  of  the  ab- 
dominal viscera  and  parietes  which  results 
from  the  contraction  of  the  diaphragm. 

Prognosis.— The  prognosis  of  paralysis 
of  the  diaphragm  is  favourable  in  the  rare 
instances  which  are   due  to    exposure  to 
cold,  and  in  multiple  neuritis,  if  the  patient 
fives.    This  nerve,  however,  is  seldom  para- 
lysed, except  in  severe  cases  of  polyneuri- 
tis, m  which  the  prognosis  is  grave ;  the  pro- 
spect of  recovery  is  rather  less  favourable  in 
lead  poisoning.  It  is  also  unfavourable  when 
the  diaphragm  suffers  as  part  of  progressive 
spinal  muscular  atrophy.  When  there  is  acute 
spinal  muscular  atrophy  (anterior  polio-mye- 
fitis),  the  prognosis  will  depend  on  the  indi- 
cation afforded  by  other  symptoms  of  the 
position  of  the  chief  disease,  as  to  whether 
the  region  from  which  the  phrenic  nerve 
arises  is  gravely  or  slightly  damaged.  When 
tfie  paralysis  arises  from  compression,  the 
prognosis  depends  on  the  nature  and  cause 
of  the  pressure. 

Treatment.— The  treatment  of  the  para- 
lysis, which  is  part  of  spinal  amyatrophy, 
whatever  the  nature  of  the  morbid  process, 
is  that  of  the  central  disease.  In  all  cases 
causal  indications  must  be  met.  When  it  is 
due  to  cold,  sinapisms  should  be  applied  over 
the  part  of  the  phrenic  nerve  which  seems, 
from  any  attendant  pain,  to  be  chiefly  affected. 
If  the  nerve  has  not  lost  its  irritability,  it  may 
be  faradised  systematically.  The  two  points 
to  which  the  rheophores  should  be  applied 
are  (1;  in  the  neck,  just  above  the  scaleni,  and 
W  near  the  diaphragm.  A  strong  current 
has  to  be  used. 

%  Spasm.- Spasm  of  the  diaphragm 
occurs  chiefly  in  the  form  of  hiccough,  and 
as  part  of  the  respiratory  spasm  in  hydropho- 
bia, and  does  not  need  further  description. 
•v«  '"ahmm'.u,  Diww.H  of  ;  Hiccough;  and 
Hydrophobia.  w.  R.  Gowers. 

PHRENITIS  (tw,  the  mind). -An 
obsolete  term,  formerly  associated  with  all 
lorms  of  acute  inflammation  of  the  brain  or 
Jts  meninges,  but  especially  the  latter. 

Sv?™,^1^18  a  Iouse).- 

»ynon.  :  Pediculosis;  Fr.  Phthiriasc  ;  Ger. 
^n,,csucht  -This  disease  of  the  skin  bears 

£rrlatl0Dto  the  Pod'culus  that  scabies 
aoes  to  the  acarus  scabiei. 
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Description.— There  are  three  varieties  of 
phthiriasis,  corresponding  to  the  three  species 
ot  pedicuh  that  infest  the  human  body.  See 
Pediculus. 

1.  Phthiriasis  capitis.  —  Phthiriasis 
affecting  the  head  is  met  with  chiefly  in 
children.  The  eruption  is  an  artificial 
pustular  eczema,  due  to  the  irritation  of  the 
msect,  and  the  scratching  of  the  sufferer  In 
consequence  of  the  sores  on  the  scalp,  the 
superficial  lymphatic  glands  at  the  back  of 
the  neck  often  become  enlarged. 

2.  Phthiriasis  corporis.— Phthiriasis 
of  the  body  is  confined  to  the  parts  covered 
by  the  clothes,  and  is  most  developed  on  the 
back.  It  is  especially  met  with  in  the  old 
and  feeble.  The  lesions  of  the  skin  consist 
of  small  excoriations  and  scattered  papules, 
the  tops  of  which  are  seen  to  be  torn  and 
bleeding  from  the  scratching  of  the  sufferer. 
These  bleeding  papules  give  to  the  eruption 
its  characteristic  appearance.  In  chronic 
cases  the  general  colour  of  the  skin  is  dark- 
ened from  an  excessive  deposit  of  pigment. 

3.  Phthiriasis  pubis.— This  variety  of 
phthiriasis  differs  little  from  that  of  the  body, 
except  that  it  is  limited  to  the  regions  infested 
by  the  crab-louse. 

All  three  varieties  of  the  disease  are  at- 
tended with  intolerable  itching. 

Treatment.— Phthiriasis  is  easily  cured  by 
means  of  an  ointment  containing  one  part  of 
the  oil  of  stavesacre  and  seven  parts  of  lard ; 
or  the  white  precipitate  ointment  may  be 
safely  used  for  phthiriasis  capitis  or  phthi- 
riasis pubis.  Robert  Liveing. 

PHTHIRIUM  INGUINALE  (<f>6elp, 
a  louse).— One  of  the  synonyms  of  pediculus 
pubis,  the  crab-louse.    See  Pediculus. 


PHTHISIS  (4>6ivofiai,  I  waste).—  Synon.: 
Consumption;  Fr.  Phthisie;  Ger.  Lunqen- 
schwindsucht. 

Definition. -Phthisis,  or  consumption,  is 
the  term  used  to  designate  a  disease  charac- 
terised by  progressive  wasting  of  the  body ; 
persistent  cough,  with  expectoration  of 
opaque  matter  and  sometimes  of  blood ;  loss 
of  colour  and  strength ;  shortness  of  breath ; 
hectic  fever,  night  sweats,  and  diarrhoea; 
these  symptoms  being  associated  with  certain 
well-marked  pathological  changes  in  the 
lungs,  namely,  the  formation  of  consolida- 
tions in  a  granular  or  diffuse  form,  associated 
with  the  presence  and  irritating  influence  of 
an  organism,  tlio  bacillus  tuberculosis ;  these 
undergoing  either  caseation  or  disintegration, 
leaving  behind  excavations  in  the  lung- 
tissue,  or,  becoming  indurated  and  shrinking, 
causing  contraction  of  the  affected  organ. 

^Etiology  and  Pathology.— Owing  to  the 
discovery  by  Koch  of  a  specific  organism, 
the  bacillus  tuberculosis,  in  the  lesions  of 
tubercle,  phthisis  must  be  counted  among 
the  diseases  of  germ  origin.    Whilst  without 
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the  bacillus  the  disease  cannot  exist,  a  pre- 
disposing cause,  to  fit  the  individual's  organs 
for  the  reception  of  the  organism,  appears  as 
necessary  for  the  production  of  phthisis  as 
the  bacillus  itself.  Such  predisposing  causes, 
to  be  alluded  to  presently,  are  family  pre- 
disposition, impure  atmospheres,  unhealthy 
occupations,  and  the  like,  which  weaken  the 
system  of  the  individual  and  lower  his 
power  of  resistance.  The  tubercle  bacillus 
is  a  rod-like  organism,  varying  in  length  from 
sTrinr  *°  rsihso  inch,  and  having  a  breadth  one- 
fifth  of  its  length,  or  from  a  quarter  to  half 
the  diameter  of  a  red  blood-corpuscle.  It  has 
an  external  membrane  capable  of  absorbing 
fuchsin  but  not  methylene  blue,  hence  the 
differences  in  the  apparent  thickness  of  the 
specimens  stained  by  various  methods.  The 
tubercle  bacillus  multiplies  by  spores,  each  rod 
dividing  into  several  smaller  rods,  and  each 
division  containing  spores,  the  rate  of  multi- 
plication being  very  rapid.  The  tubercle 
bacillus  has  been  detected  in  the  sputum  of 
consumptives  not  only  with  cavities,  but  with 
tubercular  consolidations,  though  in  this  case 
in  smaller  numbers;  and  it  has  been  sought  for 
in  vain  in  the  sputum  of  other  lung-diseases. 
It  has  been  seen  in  the  blood  of  phthisical 
haemoptysis  (by  Perez  and  the  writer),  in  the 
faeces  from  tubercular  intestines  (Gaffky  and 
Taylor),  in  the  urine  from  scrofulous  kidneys 
(strumous  pyelitis),  and  in  the  air  exhaled  by 
consumptives  (by  Eansome  and  the  writer). 
Tubercle  bacilli  have  been  found  in  the 
various  lesions  of  pulmonary  tuberculosis,  of 
tubercular  meningitis,  of  tuberculous  ulcer 
of  the  tongue ;  in  tuberculous  kidney,  spleen, 
suprarenal  capsule  and  testicle ;  in  scrofulous 
glands  of  the  neck,  axilla,  and  groin;  and, 
in  larger  abundance,  in  bronchial  and  mesen- 
teric glands ;  in  the  various  strumous  lesions 
of  the  bones  and  joints ;  and  finally  in  sec- 
tions of  the  skin  in  lupus.  Tubercle  bacilli 
abound  in  Perlsucht  or  bovine  tuberculosis, 
in  the  tubercle  of  the  horse,  and  in  all  tuber- 
cular lesions  of  animals  inoculated  with 
tubercle.  The  milk,  too,  of  tuberculous  cows 
has  been  shown  to  contain  them,  though 
only  where  the  udders  have  been  the  seat  of 
the  disease.  The  part  played  by  the  bacillus 
in  the  causation  of  tuberculosis  is  well  illus- 
trated by  the  changes  in  the  eye  of  a  rabbit 
after  inoculation  of  the  anterior  chamber  with 
tubercle,  as  practised  by  Baumgarten.  The 
first  change  is  the  formation  of  a  scar,  and 
the  encapsulation  by  granulation-tissue  of 
any  foreign  body  that  has  entered.  After  the 
second  day  the  enclosed  bacilli  increase  in 
numbers,  penetrate  the  granulation-tissue, 
and  press  in  masses  into  the  iris  and  sclerotic. 
On  the  sixth  day  there  are  found,  in  connexion 
with  tubercle  bacilli  in  the  cornea  and  iris, 
some  few  cells  of  an  epithelioid  kind,  giant- 
cells,  and  lymphoid  cells  characteristic  of 
miliary  tubercle.  On  the  tenth  and  eleventh 
days  the  changes  become  macroscopic,  and 


indicate  breaking  down  and  disorganisation 
of  the  whole  tissue. 

Veragut's  experiments  on  rabbits  made 
to  inhale  a  spray  containing  tubercle  bacilli 
show  that  after  fourteen  days'  inhalation 
bacilli  were  detected  in  the  alveolar  cells, 
and  that  their  entry  had  been  accompanied 
by  hypereemia  of  the  capillaries,  and  exuda- 
tion of  lymphoid  cells  into  the  infected  alveoli. 

The  tubercle  bacillus  being  thus  shown  to 
be  a  cause  of  tuberculosis,  we  will  now  con- 
sider what  agencies  predispose  the  human 
body  to  its  successful  invasion;  and  these 
may  be  divided  into  (1)  general  predisposing 
causes,  which  act  by  weakening  the  consti- 
tution and  rendering  it  more  liable  to  bacillar 
attack ;  and  (2)  local  predisposing  causes, 
which  act  by  interfering  with  the  free  play  of 
the  thorax  and  lungs  during  inspiration,  such 
as  tight  lacing,  dry  pleurisy  and  pleuritic 
adhesions,  old  pulmonary  lesions,  &c. 

The  most  important  predisposing  causes 
of  phthisis  will  now  be  individually  discussed. 

1.  Family  predisposition.— The  influ- 
ence of  heredity  as  a  cause  of  phthisis  can- 
not be  doubted;  it  has  been  abundantly 
proved  by  observation  and  experiment  on 
both  man  and  the  lower  animals.  The  term 
family  predisposition  is  substituted  for  here- 
ditary predisposition,  because  the  latter,  from 
its  limitation  to  direct  descent,  necessitates 
the  omission  of  the  evidence  of  disease  in 
collateral  relatives.  The  statistics  of  the 
first  Report  of  The  Brompton  Hospital  for 
Consumption  and  Diseases  of  the  Chest  on 
this  point,  as  compiled  by  Sir  Eichard  Quain, 
who  contrasted  them  at  the  same  time  with 
the  statistics  of  insanity,  and  those  also  of 
Drs.  Cotton  and  Fuller,  show  that  among  the 
lower  classes  hereditary  predisposition  (that 
is,  where  one  or  both  parents  were  affected) 
was  traced  in  25  per  cent.  The  writer's 
researches  among  1,000  cases  of  the  upper 
classes  show  12  per  cent,  of  direct  hereditary 
predisposition,  and  48  per  cent,  of  family 
predisposition. 

Family  predisposition  is  more  common 
among  women  than  men,  in  the  proportion 
of  57  to  43,  which  may  be  accounted  for  by 
the  more  sedentary  and  less  invigorating 
life  of  the  former.  The  transmission  of 
phthisis  is  more  common  through  the  mother 
than  through  the  father;  but  where  one 
parent  alone  is  affected,  fathers  transmit 
more  readily  to  sons,  and  mothers  to  daugh- 
ters, than  tne  converse.  Dr.  James  Pollock 
lays  stress  on  the  influence  of  hereditary  pre- 
disposition in  the  acute  forms  of  phthisis, 
and  states  that  out  of  179  acute  cases  only 
34  could  positively  declare  absence  of  family 
taint.  Dr.  Keginald  Thompson  shows  that 
double  heredity,  that  is,  both  parents  being 
affected  with  consumption,  exercises  a  more 
unfavourable  influence  than  single  heredity, 
and  specially  among  males,  the  result  being 
a  larger  proportion  of  acute  and  fatal  cases, 
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and  a  greater  tendency  to  hemorrhage. 
Comparing  the  relative  influence  of  father 
and  mother  on  the  children,  the  maternal 
heredity  is  worse  for  both  sexes,  as  the 
paternal  inheritance  generally  includes  some 
of  the  resisting:  power  to  the  disease  which 
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characterises  the  stronger  sex.  The  principal 
effect,  however,  of  family  predisposition  is  to 
be  seen,  not  in  any  peculiarity  of  symptoms, 
but  by  the  influence  it  exercises  over  the  age 
of  attack.  The  writer's  researches  show 
clearly  that  this  is  much  earlier  in  patients 
so  predisposed  than  in  others  ;  and  in  females 
this  influence  is  greater  than  in  males. 

2.  Acute  febrile  diseases.— Continued 
fevers,  measles,  and  scarlet  fever  act  partly 
by  exhausting  the  system,  and  partly  by  be- 
queathing to  the  individual  the  legacy  of  vul- 
nerable areas  either  in  the  lungs  or  glands, 
which  prove  the  centres  of  subsequent  tuber- 
culisation. 

3.  Syphilis.— Syphilis,  by  its  debilitating 
influence,  predisposes  to  phthisis  ;  but  it  also 
appears  to  act  as  a  cause  capable  of  deve- 
loping two  forms  of  the  disease,  namely 
(1)  limited  consolidation  with  no  great  ten- 
dency to  excavation;  and  (2)  a  form  of 
laryngeal  phthisis,  characterised  by  ulcers 
in  the  larynx  and  in  the  pharynx,  difficult 
to  heal  except  by  specific  treatment.  This 
last  has  been  called  syphilitic  disease  of  the 
larynx ;  but,  as  in  the  writer's  experience  it 
is  always  associated  with  tubercle  in  the 
lungs,  he  thinks  that  the  phthisis  is  caused 
by  the  syphilis,  and  should  be  classed  accord- 
ingly- 

4.  Debilitating  conditions.— Miscar- 
riages, unfavourable  confinements,  over-lac- 
tation, insufficient  food,  and  alcoholism  are 
recognised  causes.  The  cessation  of  habitual 
discharges  is  not  so  clearly  to  be  admitted  as 
a  cause;  but  the  stoppage  of  the  discharge  of 
a  fistula  m  ano,  or  the  drying  up  of  an  old 
ulcer,  is  frequently  followed  by  the  develop- 
ment of  tuberculosis  in  the  lungs. 

5.  Mental  depression.— This  is  often 

artsdone  °ther  CaU8e8'  bUt  occasionally 
6  Bad  ventilation.-Dr.  Guy  has  shown 
that  consumption  is  more  rife  among  persons 
of  indoor  occupations  than  among  those  em- 
ployed  out  of  doors.  This  is  true  not  only 
of  the  working  classes,  as  printers,  com- 
positors, and  tailors,  but  also  of  the  tradesmen 
who  live  in  hot  gas-lit  shops,  and  often  sleep 
>n  miserably  ventilated  bedrooms.  These 
are  not  ill-fed,  but  are  nevertheless  twice  as 
MabJfl >  to  consumption  as  the  upper  classes. 
Hawkers  and  other  outdoor  trades,  though 

E  l  ereed  t0  Catarrh'  are  Bhow°  to 
wni        ™  *°  conf""ription  than  indoor 

ZEfc  •?  nuearly  6'°°°  Cft8efl  of  Phthisis 
"taHted  into  the  Brompton  Hospitaf  during 
en  years,  two-thirds  followed  indoor  occ.pt 

and  ;^n,°ng  u them  mi]liners,  sempstresses, 
and  tailors,  who  work  and  possibly  live  in 


close  rooms,  to  which  they  are  almost  entirely 
confined,  furnish  the  largest  quota. 

7.  Climatic  influences.— A  moist  atmo- 
sphere is  more  favourable  to  the  development 
ot  consumption  than  a  dry  one ;  and,  while 
we  recognise  that  the  combination  of  cold 
and  moisture  is  one  of  the  principal  predis- 
posing causes  of  the  disease  in  Great  Britain, 
the  testimony  of  Dr.  Guilbert  indicates  that 
a  combination  of  heat  and  moisture,  as  ex- 
emplified in  the  littoral  of  Peru,  in  the  West 
Indies,  and  m  other  hot  and  moist  localities, 
Produces  an  acute  form  of  consumption 
largely  prevalent  in  those  districts,  which 
attacks  the  abdominal  organs  in  addition  to 
the  lungs. 

8.  Dampness  of  soil.— The  researches 
ot  bir  George  Buchanan  have  demonstrated 
that  the  death-rates  from  phthisis  in  the 
districts  of  Surrey,  Kent,  and  Sussex,  depend 
to  a  great  extent  on  the  geological  formation 
ot  the  soil ;  for  while  in  the  light  and  sandy 
strata  deaths  from  phthisis  are  rare,  in  the 
heavy  impermeable   ones,  in  which  clay 
predominates,  the  mortality  from  this  cause 
is  high.    The  conclusion  that  wetness  of  soil 
is  a  cause  of  phthisis  to  those  living  on  it 
has  been  confirmed  by  the  Registrar-General 
ot  Scotland,  and  by  Dr.  Bowditch  of  the 
United  States ;  the  latter  testifying  that  this 
law  holds  good,  not  only  as  regards  villages 
and  towns,  but  even  as  regards  individual 
houses— the  houses  on  clay  becoming  the 
foci  of  consumption,  while  others  but  slightly 
removed  from  them,  but  on  a  dry  soil 
escape. 

9.  Inoculation.  —  Prom  the  time  of 
Laennec  until  the  present,  experiments  have 
been  carried  on  by  numerous  observers  to 
ascertain  whether  tubercle  is,  or  is  not,  in- 
oculable;  and  the  results  of  the  experiments 
of  Villemin,  Simon,  Marcet,  Sir  Andrew  Clark, 
and  Lebert  proved  that  in  guinea-pigs  and 
rabbits  tubercle  could  be  produced  artificially 
by  the  insertion  underneath  the  skin  of 
tubercular  material.    In  1874  Demet  and 
Zaolonus  of  Syra  inoculated  a  man  of  fifty- 
fave  suffering  from  gangrene  with  tubercu- 
Josis,  by  inserting  phthisical  sputum  under  the 
skin  of  the  right  leg.    Three  weeks  after  the 
inoculation  signs  of  commencing  induration 
of  the  right  apex  we're  detected,  both  lungs 
being  previously  healthy,  and  seventeen  days 
later  the  patient  died  of  gangrene.  After 
death  the  right  lung  showed  freshly  formed 
tubercle  of  both  apices,  thus  proving  the  pos- 
sibility of  inoculating  man  with  tubercle. 
The    experiments   of   Burdon  Sanderson, 
Wilson  Fox,  Cohnheim,  Fraonkel,  and  Schot- 
telius,  who  apparently  produced  tuberculosis 
m   animals  by   injecting  non- tuberculous 
material,  threw  doubts  on  the  specificity  of 
tubercle  ;  but  the  test  observations  made  by 
Cohnheim,  Fraenkel,  and  Dawson  Williams 
showed  the  human  experiments  to  have 
been  made  in  atmospheres  tainted  with  the 
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tubercular  virus,  and  that  when  these  sources 
of  error  were  removed  the  inoculation  of  non- 
tuberculous  material  gave  negative  results. 
Koch  inoculated  with  a  fluid  obtained  from 
his  culture-experiments  on  tubercle  no  less 
than  two  hundred  rabbits  and  guinea-pigs, 
the  points  of  insertion  being  the  skin,  the 
peritoneal  cavity,  and  the  anterior  chamber 
of  the  eye.  With  one  exception,  all  these 
animals  acquired  tuberculosis  of  the  lungs, 
liver,  spleen,  and  other  organs ;  and  the  tuber  • 
cles  had  the  characteristic  structure,  with 
giant-cells,  and  contained  tubercle  bacilh. 

Koch  found  that  the  results  of  the  inocu- 
lation depended  largely  on  the  strength  of 
the  bacillar  solution.  If  the  fluid  was  weak, 
miliary  tubereulosis  resulted ;  if  it  was  strong, 
then  tubercular  infiltration  and  rapid  casea- 
tion occurred.  Moreover,  of  all  the  methods 
of  inoculation,  that  into  the  veins  was  the 
most  effectual ;  but  other  channels,  including 
the  anterior  chamber  of  the  eye,  were  found 
to  answer.  Experiments  on  dogs,  rats,  goats, 
and  hens  were  successful,  though  not  so  suc- 
cessful as  those  on  rabbits  and  guinea-pigs. 

Chauveau  found  that  heifers  might  be 
infected  by  mi-ring  tuberculous  matter  from 
their  own  species  with  their  food.  Bollinger 
confirmed  this  experiment,  but  found  that 
carnivora  could  be  fed  with  impunity  on 
fresh  tuberculous  matter  taken  from  animals 
of  the  bovine  species. 

10.  Infection. — The  idea  of  infection 
being  a  cause  of  phthisis  largely  prevails  in 
the  South  of  Europe,  and  was  revived  in 
England  by  the  late  Dr.  William  Budd.  The 
evidence  of  the  Brompton  and  Victoria  Park 
Hospitals  negatives  the  idea  of  a  contagion 
such  as  is  present  in  small-pox  or  scarlet 
fever ;  for  it  has  been  demonstrated  that  the 
percentage  of  acquired  phthisis  occurring 
among  the  resident  staff  of  these  institutions 
is  less  than  that  of  most  general  hospitals ; 
and  even  when  any  defective  ventilation 
or  overcrowding  has  given  rise  to  evil  conse- 
quences, these  have  shown  themselves  in 
outbreaks  of  erysipelas  and  sore-throat,  and 
not  in  tuberculosis.  Nevertheless  phthisis 
has  been  shown  to  have  been  communicated 
by  inhalation  on  some  very  rare  occasions 
under  the  following  circumstances :  (1)  close 
intimacy  with  a  consumptive  patient  in  ad- 
vanced disease,  such  as  sleeping  in  the  same 
bed  or  room ;  (2)  activity  of  the  tubercular 
process,  either  in  the  way  of  tuberculosis  or 
excavation  ;  (3)  neglect  of  proper  ventilation 
of  the  room  occupied. 

That  phthisis  may  be  communicated  from 
husband  to  wife  is  strongly  maintained  by 
Virchow  and  many  English  physicians,  and 
Dr.  Hermann  Weber  has  indicated  by  some 
striking  cases  the  danger  of  pregnancy  to  the 
wife  of  a  consumptive. 

Infection  is  possible  through  the  milk  of  a 
tuberculous  cow,  provided  the  udder  be 
affected;  and  the  consumption  of  the  meat 


of  tuberculous  animals  has  been  proved  to 
give  rise  to  phthisis.  Dogs  have  also  become 
tuberculous  from  licking  up  the  sputum  of 
phthisical  patients  ;  and  inoculation  of  a 
servant  girl  in  the  hand  from  the  fragments 
of  a  spittoon  containing  the  same  material 
has  been  reported. 

11.  Local  predisposing  causes. — The 
local  predisposing  causes  of  phthisis  are  those 
which  injuriously  affect  the  bronchi  and  air- 
passages,  causing  large  epithelial  prolifera- 
tion and  various  inflammatory  lesions,  which 
form  a  favourable  nidus  for  the  bacillus, 
followed  by  thickening  and  induration  of  the 
alveolar  walls,  and  in  time  end  in  caseation 
or  fibrosis. 

Bronchitis,  or  bronchial  catarrh,  after 
existing  in  a  person  for  many  years,  may 
extend  more  deeply  into  the  alveoli  and  pass 
into  a  so-called  catarrhal  pneumonia,  and 
produce  consolidation.  Bronchitis  was  the 
origin  in  nearly  12  per  cent,  of  the  writer's 
1,000  cases ;  and  a  very  large  number  of  the 
poorer  classes  trace  their  disease  to  neglected 
catarrh. 

Pneumonia  is  a  fruitful  source  of  phthisis, 
though  some  forms  are  more  capable  of 
giving  rise  to  it  than  others.  In  croupous 
pneumonia,  where  the  exudation  is  fibrinous, 
and  has  but  little  epithelium  or  leucocytes 
mtermingled  with  it,  absorption  generally 
follows,  if  the  patient's  constitution  be  in  a 
fair  state,  and  few  of  these  cases  go  into 
phthisis ;  but  where  leucocytes  and  epithelial 
products  largely  predominate,  absorption  is 
slow,  the  pneumonia  becomes  chronic,  and 
thickening  of  the  alveolar  wall  and  degene- 
ration of  the  epithehum  take  place,  accom- 
panied sooner  or  later  by  the  signs  and 
symptoms  of  consumption,  k  third  form  of 
pneumonia  which  may  originate  consump- 
tion is  pleuro-pneumonia,  or  interstitial  pneu- 
monia where  the  inflammation  extends  to 
the  pleura,  and  the  interlobular  connective 
tissue  is  largely  increased.  Many  instances, 
too,  of  phthisis  have  arisen  in  empyema, 
through  absorption  of  the  purulent  fluid,  the 
channels  being  the  elaborate  network  of 
lymphatics  which  Dr.  Klein  and  others  have 
shown  the  pulmonary  pleura  to  contain. 

12.  Trades  and  occupations  giving 
rise  to  a  dusty  or  gritty  atmo- 
sphere.— The  constant  inhalation  of  par- 
ticles of  flint,  iron,  coal,  hard  clay,  and  even 
of  cotton,  flax,  and  straw,  as  is  the  case  in 
certain  occupations,  such  as  stonemasons, 
fork-  and  needle-grinders,  colhers,  potters, 
cotton-carders,  chaff-cutters,  and  others,  has 
been  shown  by  the  late  Dr.  Greenhow  to  in- 
duce phthisis.  The  various  irritating  parti- 
cles have  been  detected  microscopically  and 
chemically  in  the  lungs,  where  they  appear 
to  cause  great  irritation,  followed  by  thick- 
ening of  the  bronchi  and  subsequent  indu- 
ration of  the  lung-tissue,  with  increase  of 
pigment.  Intermingled  in  the  consolidations 


are  found  caseous  masses  and  also  extensive 
cavities,  in  both  of  which  tubercle  bacilli 
bave  been  detected  in  large  numbers, 
proving  the  identity  of  the  disease  with 
phthisis. 

13.  Injuries  to  the  lungs.  —  Injuries 
to  the  lungs  through  wounds  are  somewhat 
rare  predisposing  causes  of  phthisis.  They 
chiefly  act  by  inducing  the  inflammatory 
processes,  chronic  suppuration  and  abscess, 
or  induration  with  shrinking  of  the  lun^- 
tissue.  5 

Anatomical  Characters.  —  The  morbid 
anatomy  of  phthisis,  acute  and  chronic, 
presents  considerable  difficulties,  partly  from 
the  variety  of  pathological  products,  and 
partly  from  the  complete  disorganisation  of 
the  normal  structure,  and  even  of  the  in- 
vading growths.  It  often  happens  that 
several  processes  have  been  going  on  in  the 
lungs  simultaneously,  each  of  which  brings 
about  the  work  of  destruction  by  a  different 
method  and  at  a  different  rate,  some  by 
obstruction  through  consolidation,  others 
by  caseation  and  excavation.    On  the  pre- 

tH™^™  ?f,one  or  other  of  these  depends 
the  future  of  the  lungs,  for  we  sometimes  see 
one  pathological  element  which  has  invaded 
a  large  portion  of  these  organs  superseded 
and  gradually  destroyed  by  another  of  more 
recent  date,  but  endowed  with  a  higher  degree 
01  vitality.  ° 

In  advanced  cases  the  lungs  are  for  the 
most  part  devoid  of  vesicular  tissue,  and 
consolidated  by  various  kinds  of  growths 
and  exudations.  They  are  also  occupied  by 
cavities,  varying  in  size  from  a  microscopic 
point  to  one  of  so  large  a  capacity  that  the 
lung  is  converted  into  a  mere  bag  of  thick- 
ened pleura.  The  cavities  are  of  every 
conceivable  form  and  shape,  sometimes  oval 
and  well-defined,  lined  with  a  secreting 
membrane,  at  other  times  irregular,  sinuous! 
anfractuous,  and  presenting  on  section  either 
an  uneven  surface,  from  which  portions  of 

of  the  heart  or  a  very  rugged  surface,  on 
which  ulceration  and  suppuration  appear  to 
have  done  their  worst;  bat,  whatever  be 

fw  ^  u  theU"  812e'  they  indicate  the 
destructive  character  of  the  retrograde  pro- 
cesses by  which  the  disease  called  pulmonary 
consumption  is  characterised.  * 

more  or  less  of  a  tubercular  character.  In 
sorne  cases  the  lungs  are  studded  with 
£  Jiary  tubercles  from  apex  to  base  the 

KTeiS tiS3ne  he\n"  free  from 

I  h?J  ?  e"-or«ed  or  consolidated  with 

nealtfr  '8at,ttn'  °r  H0™ti™*  apparently 
Srif  '  m  vth,er  ca8es  no  trace  of  miliar^ 
solidlVfv!1  b6  the  lungs  are  co7- 

conLtm^rf^^  Cft8e0U8  Pneumonia, 
SnSThp™  a    t,eS  °f  Various  8ize8'  Som^ 
K  o  '  t  J    f^^0"*  of  the  different 
orms  of  tubercles-white,  grey,  and  yellow 
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in  the  same  lung-while  the  opposite  lung 
may  be  entirely  clear;  sometimes  a  lung 
may  be  shrank  to  the  size  of  a  closed  hand, 
its  pleura  thickened,  its  lobules  invaded  with 
white  fibrous  bands,  its  tissue  converted  into 
an  iron-grey  structure  by  fibroid  growth.  All 
these,  and  many  other  diverse  morbid  ap- 

dying  of  phthisis,  and  we  must  classify  and 
distinguish  them,  first  describing  their  naked- 
eye  appearances;  secondly,  their  histological 
phenomena;  thirdly,  we  must  consider  the 
changes  which  take  place  in  other  organs  of 
the  body ;  and  fourthly,  we  must  indicate 
the  pathological  relation  these  all  bear  to  one 
another  and  to  the  disease  generally. 

The  principal  pathological  elements  and 
changes  in  the  lungs  are  :  (1)  Grey  and  dark 
granulations,  or  miliary  tubercles ;  (2)  white 
,  granulations;   (3)   yellow  granulations,  or 
|  yellow  tubercle;  (4)  caseous  masses,  or  yellow 
infiltration;  (5)  grey  infiltration,  or  catarrhal 
pneumonia;  (6)  red  hepatisation ;  (7)  fibrosis; 
8  cretaceous  masses  ;  (9)  fibrinous  nodules 
(blood-residues) ;  and  (10)  vesicular  emphy- 
sema. 1  J 

t.  Grey   granulations,   or  miliary 
tubercles.-These  vary  in  size  from  a 
millet-seed  (hence  the  name  miliary)  to  a 
hemp-seed,  scattered  throughout  the  lung- 
tissue.    When  first  formed  they  are  greyish- 
white,  more  or  less  transparent,  and  will 
yield  to  firm  pressure ;  but  after  a  while  they 
either  undergo  caseation,  being  converted 
into  the  yellow  variety,  or,  losing  moisture, 
become  drier  and  harder,  attaining  the  con- 
sistency of  cartilage.    At  the  same  time 
pigment  is  absorbed  by  them;  the  colour 
passes  from  a  light  to  a  dark  grey,  or  even  to 
black ;  the  granulations  simultaneously  dry- 
ing up  and  becoming  obsolescent.  These 
hard  grey  granulations  are  not  uncommonly 
found  after  death  in  old  persons,  and  are  an 

™Sw I*"15 f Cle  havin"  aPPeared  at  some 
period  of  their  lives,  and  of  its  having  after- 
wards become  obsolescent. 

c.ommo^  these  grey  granulations 
mcrease  m  number,  and  form  aggregations 
or  clusters,  much  resembling  bunches  of 
berries,  standing  out  in  bold  relief  against  the 
healthy  or  congested  hmg-tissue;  their  prin- 
cipal locality  being  the  upper  lobes  of  the 
lungs,  and  especially  the  posterior  portions, 
m  some  instances  this  aggregation  spreads 
quickly  and  extensively,  and  the  whole  lun^s 
become  so   densely  packed  with  miliary 
tubercle  that  it  is  difficult  to  find  any  portion 
of  the  respiratory  surface  free.    This  rapid 
formation  of  tuberclo  is  sometimes  sufficient 
to  cause  death  by  asphyxia,  but  more  com- 
monly the  intense  crowding  of  the  pathologi- 
cal products  gives  rise  to  their  destruction 
Casoation  commences  in  the  centre  of  the 
groups,  and  cavities  subsequently  form  The 
discrete  form  of  grey  tubercle  is  generally 
found  in  acute  miliary  tuberculosis,  and  does 
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not  vary  much  in  size  with  the  different 
organs  or  structures  attacked  by  tubercle. 

2.  White  granulations, — These  forma- 
tions are  more  opaque  and  softer  than  the 
grey,  and  differ  from  the  latter,  as  we  shall 
hereafter  see,  in  the  arrangement  of  the  his- 
tological elements,  there  being  more  epithe- 
lium and  less  reticular  growth  in  them  than 
in  the  grey  variety. 

3.  Yellow  granulations.  —  Yellow 
granulations  or  yellow  tubercles  exist  in 
varying  sizes,  from  a  pin's  head  to  a  pea. 
They  are  opaque,  soft,  granular,  amorphous, 
easily  separated  from  the  adjoining  tissue, 
and  sometimes  surrounded  by  a  circle  of 
pearly  transparent  material.  The  late  Dr. 
Wilson  Fox  described  a  form  of  yellow 
tubercle  in  children  dying  of  acute  tuber- 
culosis, which  is  with  difficulty  separated 
from  the  parenchyma  of  the  lungs ;  but  in 
adults  it  is  generally  easily  removed,  the 
grey  granulations  with  which  it  is  so  often 
associated  remaining  behind. 

Yellow  granulation  is  by  far  the  com- 
monest form  of  tubercle,  and  its  frequent 
occurrence  in  phthisis  led  Laennec  not  un- 
naturally to  the  conclusion  that  it  was  a  sui 
generis  production,  essential  to  the  disease. 
It  seldom  occurs  alone,  but  is  ordinarily 
associated  with  the  grey  and  white  granula- 
tions, sometimes  forming  with  them  race- 
mose groups  in  various  parts  of  the  lung, 
chiefly  in  the  upper  lobes.    At  other  times  it 
is  the  centre  of  an  affected  portion,  groups  of 
grey  granulations  apparently  radiating  from 
it,  thus  naturally  leading  to  the  supposition 
that  a  species  of  local  infection  has  been  set 
up  by  the  yellow  or  caseous  mass.  These 
groups,  as  they  increase,  exercise  great  pres- 
sure on  the  various  granulations  composing 
them  and  on  the  intervening  lung-tissue, 
■depriving  them  of  nutrition,  and  thus  causing 
death  of  the  part  by  caseation.  The  decayed 
portion  is  gradually  removed  either  by  ab- 
sorption by  the  lymphatics,  or  by  expectora- 
tion ;  in  the  latter  case  cavities  result.  Care- 
ful study  of  one  of  these  tubercular  groups 
will  demonstrate  that  the  yellow  tubercle  is 
hut  a  later  condition  of  the  grey,  in  which 
caseation  has  commenced ;   and  that  the 
cavities,  large  or  small,  in  its  neighbourhood 
are  the  result  of  the  softening  and  removal 
of  the  yellow  tubercle,  and  whatever  lung- 
tissue  happens  to  be  intermingled  with  it. 
The  caseation  of  miliary  tubercle  has  gene- 
rally been  attributed  to  retrograde  changes 
arising  from  deficient  blood-supply,  no  blood- 
vessels having  been  discovered  m  miliary 
tubercle ;  but  Mr.  "Watson  Cheyne  holds  that 
it  is  caused  by  a  chemical  change  in  the  epi- 
thelioid elements  of  which  tubercle  is  com- 
posed, induced  by  the  action  of  the  tubercle 
bacilli  which  are  found  to  swarm  m  fresh 
caseating  centres. 

4.  Caseous  masses.— Caseousmasses and 
yellow  infiltration  are  identical  in  constitu- 


tion with  the  yellow  tubercle,  but  differ  in 
size  and  form,  arising  sometimes  from  the 
aggregation  of  a  number  of  yellow  granula- 
tions, but  oftener  from  the  rapid  caseation  of 
inflammatory  exudations,  the  caseation  being 
due  in  this  case  partly  to  obliteration  of 
nutrient  vessels  from  pressure,  but  chiefly 
to  the  action  of  the  tubercle  bacillus.  "Whole 
lobes  become  affected  with  what  is  then 
called  yellow  infiltration. 

5.  Grey  infiltration :  catarrhal  pneu- 
monia.— This  change  is  identical  with  the 
'  gelatinous  infiltration  '  of  Laennec.  The 
pressure  on  the  walls  of  the  alveoli  caused  by 
the  epithelial  aggregations,  as  well  as  by  the 
inflammatory  exudation,  gives  rise  to  oblitera- 
tion of  the  vessels  and  consequent  caseation, 
and  in  this  way  large  tracts  of  grey  pneu- 
monia are  converted  into  yellow  masses,  and 
subsequently  become  excavations.  It  is 
probable  that  here  the  caseous  conversion  is 
also  due  to  baciilary  action,  but  in  the  caseous 
masses  themselves  Dr.  Percy  Kidd  and  others 
have  found  but  few,  if  any,  tubercle  bacilli. 
"When  liquefaction  of  the  mass  occurs,  ending 
in  excavation,  the  bacilli  swarm,  whence 
Koch  infers  that  spores  must  have  existed  in 
the  dry  caseous  tracts.  Cavities  formed  in 
this  way  are  large,  and  present  ragged  and. 
granular  interiors. 

6.  Red  hepatisation. — The  result  of  or- 
dinary croupous  pneumonia  is  often  found 
associated  with  one  of  the  above  forms  of 
tubercle,  but  more  commonly  occurring  in 
the  lower  lobes  than  in  the  upper.  See 
Lungs,  Inflammation  of. 

7.  Fibrosis. — Fibrosis  is  largely  present 
in  phthisis,  but  preponderates  (1)  in  cases 
originating  in  pleuro-pneumonia,  pleurisy  or 
pneumonia ;  and  (2)  in  cases  of  long  duration. 
Fibrosis  is  the  great  element  of  the  contrac- 
tile process,  whereby  the  lungs  are  reduced 
considerably  in  size,  cavities  of  large  capacity 
are  cicatrised,  and  caseous  masses  encap- 
sulated;  and  sometimes  grey  tubercle  is 
converted  into  this  tissue. 

A  lung  invaded  by  fibrosis  is  reduced  in 
size,  and  presents  on  section  a  dense,  tough, 
and  very  hard  structure,  resembling  cartilage 
in  its  resistance  to  the  knife.  All  traces  of 
the  alveoli  have  disappeared,  and  nothing 
remains  but  a  dark  grey  or  black  fibrous 
material,  into  which  run  long  bands  of  whitish 
fibrous  tissue,  harder  than  the  darker  por- 
tions. The  pleura  is  generally  thickened, 
and  the  septa  apparently  arise  from  it  and 
from  the  connective  tissue  at  the  root  of  the 
lung,  which  is  also  largely  increased.  Fibro- 
sis is  found  in  limited  portions  of  the  lung, 
in  nearly  all  kinds  of  phthisis,  forming  the 
scars  of  contracted  cavities,  or  tending  to 
isolate  caseous  masses  and  tubercular  aggre- 
gations. When  miliary  tubercle  becomes 
converted  into  fibroid  growth,  the  resulting 
tissue  is  of  short  duration,  owing  to  its  defi- 
ciency of  blood  and  lymph  vessels ;  caseation 
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consequently  takes  place  at  various  points, 
and  it  thus  perishes.  Tubercle  bacilli  are 
never  found  in  fibroid  tissue,  which  must  be 
regarded  as  a  secondary  product,  not  a 
primary  one. 

S.  Cretaceous  masses.— Cretaceous  or 
chalky  material  is  found  in  chronic  cases, 
lying  in  small  masses  in  various  parts  of  the 
lungs,  chiefly  at  the  apices,  in  the  neighbour- 
hood of  old  cavities  or  caseous  tracts,  and 
generally  encapsulated  by  fibroid  tissue. 
Cretaceous  material  is  most  common  in 
tubercular  bronchial  glands,  which  by  their 
enlargement  and  pressure  on  the  bronchial 
tubes  cause  ulceration  of  these  last,  and  dis- 
charge their  contents  through  the  openings. 
Much  of  the  calcareous  matter  which  con- 
sumptives expectorate  is  derived  from  this 
source. 

9.  Fibrinous  nodules.— These  bodies 
have  been  noticed  by  Dr.  Eeginald  Thompson 
m  cases  where  large  hasmoptysis  has  occurred. 
They  vary  greatly  in  size ;  consist  of  in- 
haled blood ;  and  are  situated  at  portions  of 
the  lung  where  inspiratory  action  is  strongest. 
When  first  found,  they  appear  as  white 
nodules  with  a  zone  of  red  colouring  matter ; 
and  even  in  the  old  specimens  some  traces  of 
blood  in  the  form  of  crystals  of  hsematin  are 
to  be  found.    Microscopically  they  are  shown 
to  consist  of  fibrin  and  red  corpuscles,  filling 
the  alveoli  and  even  penetrating  the  alveolar 
wall.     The  masses   eventually  either  (1) 
separate  from  the  surrounding  tissue  through 
contraction  of  the  fibrin,  leaving  a  capsule 
adherent  ;  or  (2)  owing  to  admixture  with 
bronchial  secretion  or  some  such  septic 
matter,    they  soften    into   a  mortar-like 
material,  and  are  got  rid  of  by  expectoration ; 
or  it)  if  the  nodule  be  sufficiently  large,  and 
there  be  no  exit  for  its  contents,  the  result  is 
the  formation  in  time  of  a  species  of  cavitv 
filled  with  glairy  yellow  fluid,  resembling 
honey.  ° 

10.  Vesicular  emphysema.— Two  kinds 
are  noted  in  the  lungs  of  phthisical  patients. 
Acute  vesicular  emphysema  is  found  dis- 
tributed throughout  the  lungs  of  those  dying 
of  acute  tuberculosis ;  and  chronic  local  cm- 
physema  occurs  in  connexion  with  chronic 
tubercular  masses,  and  specially  in  the 
neighbourhood  of  cicatrised  cavities.  The 
vesicles  are  few  in  number,  and  often  as  large 
as  a  hazel-nut,  and  are  generally  to  be  found 
«  the  apex,  or  along  the  anterior  border  of 
the  lung. 

tnWCRrC0PIC1L  C^crERs.-In  cases  of 
JMwcnlona  and  phthisis,  the  following  histo- 
logical  elements  (as  classified  by  Dr.  Green) 
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leucocytes  into  the  alveoli,  resembling  that 
of  croupous  pneumonia,  the  fibrillation  not 
being  quite  so  distinct,  nor  the  coagulum  so 
abundant.  In  a  large  number  of  cases  of 
phthisis,  the  lung-consolidation  consists  of 
exudatory  products  mingled  with  epithelial 
proliferation  ;  and  in  some  of  the  most  acute 
instances  these  two  processes  have  consti- 
tuted the  only  lesion. 

2.  Epithelial  accumulations.  —  Three 
forms  of  cell  are  generally  present— (1)  The 
ordinary  epithelial  cell  lining  the  alveolus; 
(2)  epithelioid  cells.  These  are  generally 
large  spheroidal  cells  about  four  or  five  time's 
the  size  of  a  leucocyte,  containing  granular 
matter,  and  a  nucleus  and  nucleolus.  They 
are  derived  (Watson  Cheyne)  from  the  epi- 
thelium, and  are  occasionally  transformed 
later  mto  giant-cells,  or  more  commonly 
undergo  caseation.    Some  smaller  ones  are 
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also  observed,  indistinguishable  from  leuco- 
cytes.   Within  the  alveoli  also  are  found  the 
(3)  'giant-cells,'  held  by  Klein  and  Green  to 
be  derived  from  the  alveolar  epithelium  by 
fission  or  excessive   development,   a  view 
confirmed  by  Watson  Cheyne,   who  has 
watched  the  actual  stages  of  production,  and 
has  noted  the  presence  of  carbon  particles 
in  the  mtenor  of  the  epithelioid  cells.  The 
cells  appear  at  first  as  spheroidal  masses  of 
faintly  granular  protoplasm,  reaching  -3_ 
mch  in  diameter,  with  numerous  nuclei— 
sometimes  as  many  as  thirty,  and  bright 
nucleoli.     After  a  while  they  increase  in 
size,  and  send  out  branched  processes,  from 
Which  are  developed  other  smaller  proto- 
plasmic masses,  so  that  a  branched  reticulum 
is  formed  roimd  the  original  giant-cell,  con- 
necting it  with  other  giant-cells.  These 
branches  are  often  directly  continuous  with 
the  lymphoid  or  adenoid  network  of  the 
alveolar  wall,  to  be  presently  alluded  to, 
which  forms  a  circle  round  the  giant-cell 
system,  and  is  m  time  converted  into  fibrous 
tissue.     Giant-cells  are  not  always  found 
m  the  earher  stage  of  tubercle  development 
and  are  more  plentiful  in  tubercle  of  slow 
than  of  rapid  growth.    They  are  devoid  of 
any  vascular  supply,  and  are  consequently 
subject  to  caseation,  having  in  such  cases 
previously  undergone  a  peculiar  transform- 
ation mto  a  fibroid  material.    Giant-cells  are 
regarded  by  Dr.  Green  as  a  product  of  low 
vitality,    incapable    of   forming  organised 
tissue;   where   the  protoplasm  grows,  the 
nuclei  multiply,  but  the  highest  manifesta- 
tion of  cell-life— division  of  the  cell— does 
not  take  place. 

8.  Intcralvcolar  growth. — This  is  a  thick- 
ening of  the  alveolar  wall  by  a  6mall-celled 
lymphoid  tissue,  consisting  of  minute  cells 
not  larger  than  a  leucocyte,  separated  from 
each  other  by  a  very  delicate  reticulum. 
This  growth  appears  to  commence  in  the' 
walls  of  the  alveoli  and  terminal  bronchi 
first  in  the  form  of  a  few  lymphoid  cells,  the 
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network  appearing  later,  and  has  been  stated 
by  Sanderson  to  be  a  hyperplasia  of  the 
adenoid  tissue  already  existing  in  the  lungs  ; 
for  it  must  be  borne  in  mind  that  lymphatics 
and  lymphoid  tissue  are  largely  present  in 
these  organs,  and  that  the  alveolar  wall  is 
considered  one  of  the  densest  lymphatic 
plexuses  of  the  whole  body.  The  existence 
of  the  delicate  reticulum  is  denied  by  Cornil 
and  Eanvier,  and  by  Watson  Cheyne,  the 
latter  ascribing  the  appearances  to  infiltration 
of  the  fibrous  tissue  around  with  leucocytes. 

The  small-celled  tissue  spreads  rapidly 
through  the  alveoli,  invading  the  walls  of  the 
capillaries,  the  peribronchial  and  perivas- 
cular sheaths,  diminishing  by  pressure  the 
calibre  of  the  vessels,  and  in  time  obliterating 
them,  and  thus  giving  rise  to  necrobiosis  by 
caseation  and  ulceration  of  the  surrounding 
tissues.  The  growth  fills  up  the  alveoli,  and 
thus  infiltrates  whole  tracts  of  the  lung, 
which  in  time  become  cut  off  from  both  air 
and  blood  supply.  This  either  degenerates 
by  caseation,  giving  rise  to  the  formation  of 
cavities ;  or  the  cells  become  more  spindle- 
shaped  and  branched;  the  reticulum  more 
fibrillated ;  and  then  gradual  fibrosis  of  the 
nuclear  tissue  takes  place.  Owing,  however, 
to  the  disappearance  and  obliteration  of  the 
vessels,  this  tissue  is  not  properly  supplied 
with  nourishment,  and  soon  undergoes  case- 
ation. 

4.  Interlobular  grozvth. — Increase  in  the 
interlobular  connective  tissue  resembles  the 
process  prevailing  in  the  liver,  kidneys,  and 
other  organs  during  chronic  disease,  and  is 
not  necessarily  associated  with  consumption. 
This  feature  is  most  marked  in  cases  of  in- 
flammatory origin,  or  where  the  disease  is  of 
very  long  standing ;  and  the  result  is  best 
seen  in  the  large  fibrous  septa  often  accom- 
panying the  bronchi  and  great  blood-vessels, 
as  is  specially  exemplified  in  fibroid  phthisis. 
Microscopically  it  is  difficult  to  distinguish 
between  the  interlobular  tissue  and  the  alveo- 
lar adenoid  growth  in  their  early  stages,  both 
being  richly  cellular  ;  the  main  differences 
being  the  situation  of  the  former  around  the 
lobules,  and  in  the  neighbourhood  of  the 
great  air  and  blood  vessels,  whereas  the  latter 
is  found  in  the  alveolar  wall  and  smaller 
bronchioles.  The  interlobular  tissue  is  not 
so  liable  to  retrograde  changes,  owing  to  the 
vascular  supply  being  less  liable  to  obstruc- 
tion and  obliteration ;  and,  again,  the  alveolar 
growth  has,  where  present,  a  more  delicate 
reticulum  of  fibres. 

Changes  in  the  bronchi,  pleurae, 
and  bronchial  glands.— The  broncM 
show,  in  many  cases,  catarrh  of  the  mucous 
membrane,  giving  rise  to  a  richly  cellular 
secrotion,  which  forms  the  greater  propor- 
tion of  the  expectoration  of  phthisis,  as  the 
principal  lesion,  and  extending  in  acute  cases 
throughout  the  whole  bronchial  tree.  In 
more  chronic  forms  the  catarrh  is  limited  to 


the  bronchi  leading  to  the  affected  lobules. 
A  second  and  more  important  change  is  the 
infiltration,  noted  by  Bindfleisch,  of  the  sub- 
epithelial connective  tissue  by  large  cells 
characteristic  of  scrofulous  inflammation, 
and  very  difficult  of  absorption.  The  mu- 
cous membrane  appears  swoUen  and  opaque; 
the  epithelium  may  be  shed ;  and  should  the 
sub-epithelial  infiltration  disintegrate,  small 
ulcers  are  formed.  A  third  change  is  the 
infiltration  of  the  peribronchial  tissue,  and 
the  proliferation  of  lymph-follicles  in  the 
walls  of  the  smaller  bronchi,  owing  to  trans- 
mission of  infective  substances,  including 
bacilli,  from  the  bronchi  through  the  lymph- 
atics. The  bronchi  from  these  changes  be- 
come reduced  in  calibre,  and  consequently 
the  adjoining  ones,  as  noticed  by  Grancher, 
are  often  dilated  through  the  action  of  in- 
creased air-pressure  on  their  walls.  Bind- 
fleisch holds  that  the  earliest  lesion  of  phthi- 
sis is  a  tubercular  infiltration  of  the  angles 
and  projections  of  the  terminal  bronchi  at 
their  junction  with  the  alveoli. 

In  laryngeal  phthisis  ulceration  is  to  be 
found  in  the  bronchi,  as  in  the  larynx.  See 
Lakynx,  Diseases  of. 

The  pleura  is  often  adherent  over  the  re- 
gion of  tuberculisation  when  the  formation 
has  taken  place  slowly,  and  is  comparatively 
superficial.  It  is  often  considerably  thick- 
ened, as  in  fibroid  phthisis,  to  the  extent  of 
three-quarters  or  one  inch  in  depth,  the 
layers  being  sometimes  separated,  as  Dr. 
Douglas  Powell  has  shown,  by  a  gelatinous 
material,  consisting  chiefly  of  connective 
tissue. 

The  pleura,  peritoneum,  arachnoid,  and 
even  the  pericardium,  may  be  the  seats  of 
miliary  tubercle  in  the  most  acute  form  of 
phthisis,  namely,  miliary  tuberculosis ;  but  it 
is  generally  noted  that  the  lungs  are  the  first 
organs  attacked,  and  it  is  extremely  rare  for 
tubercle  to  exist  in  any  organ  without  being 
also  present  in  the  lungs. 

The  bronchial,  cervical,  mesenteric,  and 
other  glands  undergo  various  changes.  In 
many  and  especially  in  advanced  cases,  the 
bronchial  glands  enlarge  and  become  deeply 
pigmented;  in  other  cases  they  seem  to 
partake  of  the  changes  proceeding  in  the 
lungs:  they  become  affected  with  grey 
tubercle  and  caseate,  and  occasionally  cretify, 
the  cretaceous  material  being,  as  a  rule,  in 
the  centre  of  the  gland,  though  the  reverse  is 
occasionally  the  case,  and  the  calcareous 
matter  forms  a  shell  over  the  whole  gland 
(see  Bronchial  Glands,  Diseases  of).  They 
oxercise  pressure  on  the  trachea  sufficient  in 
infants  occasionally  to  produce  suffocation 
or  to  erode  the  wall,  and  then  discharge 
their  contents  through  the  opening.  The 
other  lymphatic  glands,  especially  the  mes- 
enteric, are  liable  to  similar  changes. 

Other  organs. — The  stomach  and  in- 
testines in  protracted  cases  become  greatly 
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attenuated,  all  the  coats  being  thinned  and 
wasted ;  and  in  many  cases  they  are  found 
to  have  undergone  lardaceous  degeneration, 
which  is  a  common  cause  of  diarrhoea  in 
phthisis.    "Where  the  diarrhoea  has  been  very 
persistent,  it  is  common  to  find  extensive 
ulceration  of  the  jejunum,  ileum,  csecum,  and 
large  intestine,  extending  even  to  the  sigmoid 
flexure  and  rectum ;  the  csecum  being  earliest 
attacked,  and  generally  in  a  more  advanced 
stage  than  the  small  intestine.  Ulceration 
was  noted  in  71  per  cent,  of  patients  dying 
of  phthisis  at  the  Hospital  for  Consumption 
and  Diseases  of  the  Chest,  Brompton.  The 
ulcers  vary  much  in  form  and  extent  : 
in  some  instances  they  are  circular,  clearly 
cut  depressions ;  in  others,  and  this  is  the 
commoner  form,  they  present  large,  raised, 
irregular  edges,  with  fasces  adherent  to  their 
ragged  surfaces,  and  they  can  be  often  seen 
through  the  attenuated  external  wall  of  the 
intestine.  Tubercle  bacilli  have  been  detected 
in  the  intestinal  ulcer  and  also  in  the  ochrey 
stools.    The  peritoneal  coat,  as  a  rule,  is 
thickened  in  their  neighbourhood,  and  thus 
perforation  of  the  intestine  is  prevented.  The 
earlier  stages  of  this  process  appear  to  be : 
Miliary  tubercles  form  in  the  submucous  coat, 
not  only  in  the  solitary  glands  and  Peyer's 
patches,  but  scattered  throughout  the  sub- 
mucous layer,  appearing  as  granules  shining 
through  the  epithelium;  yellow  points  of 
caseation  become  visible  in  some  parts,  and 
small  abscesses  form  in  others,  the  latter 
appearing  to  have  their  seat  in  the  solitary 
and  agrninated  glands  ;  and,  later  on,  these 
discharge,  leaving  ulcers  of  different  forms. 
Ulceration  of  the  large  intestine  penetrates 
very  deeply,  and  often  resembles  that  of  old 
dysentery.  Perforation  rarely  occurs,  on  ac- 
count of  the  thickening  of  the  peritoneal  coat 
taking  place  outside  the  ulcers,  but  occasion- 
d-°eS  haPPen>  causing  fatal  peritonitis. 
The  liver  is  rarely  normal,  but  generally 
undergoes  either  fatty  or  lardaceous  degenera- 
tion.   The  spleen  is  softened,  and  very  com- 
monly lardaceous.     The   kidneys  are  not 
generally  affected,  but  where  albuminuria 
has  prevailed  towards  the  close  of  the  disease, 
fatty  or  lardaceous  or  granular  changes  occur. 
The  heart  is  usually  small,  and  the  muscular 
tissue  pale,  and  very  often  in  a  state  of  fatty 
degeneration  (Quain).    Fatty  growths  may 
be  found  on  the  surface. 

Pathology.— The  nature  of  tubercle  has 
long  been  a  subject  of  discussion.  In  the 
sixteenth  century  two  forms  of  tubercle 
(scirrhous  and  caseous)  were  recognised, 
showing  that  even  at  this  period  a  distinc- 
tion had  been  drawn  between  grey  and 
yellow  tubercle.  Later  on,  the  similarity  of 
the  changes  occurring  in  the  tubercular 
masses  to  the  softening  of  scrofulous  glands, 
led  Mortal  to  conclude  that  tubercles  were 
engorged  lymphatic  glands  situated  at  various 
parts  of  the  lungs,  the  engorgement  termi- 
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natmg  m  suppuration.   Laennec  applied  the 
term  '  tubercle  '  to  miliary  and  yellow  granu- 
lations, as  well   as   to    grey   and  yellow 
infiltration,  but  considered  that  it  was  a  sm 
generis  production,  unconnected  with  in- 
flammation. BroussaiR,  Andral,  and  Cruveil- 
hier  assigned  an  inflammatory  origin  to 
tubercle,  the  latter  considering  that  tubercle 
is  the  result  of  chronic  inflammation  of  the 
lymphatics  of  the  lungs.    At  length  Virchow 
restricted  the  term  'tubercle'  to  the  grey 
granulation,  which,  according  to  him,  origi- 
nates in  the  connective  tissue,  and  is  of  a 
cellular  nature.     Bokitansky,  Dr.  C.  J.  B. 
Williams,  and  others  considered  that  tubercle' 
was  principally  an  exudation  from  the  blood- 
vessels, the  different  varieties  depending  on 
the  kind  of  exudation,  and  on   the  part 
played  by  the  leucocytes.    Drs.  Sanderson 
and  Wilson  Fox  held  that  the  grey  tubercle 
consisted  of  the  small-celled  adenoid  tissue 
with  such  epithelial  accumulations  as  may 
be  imprisoned  in  the  course  of  its  growth  ; 
but  the  latter  subsequently  adopted  Koch's 
discovery  of  the  bacillus  and  the  conclusions  it 
necessitated.  This  discovery  has  undoubtedly 
revolutionised  our  views  of  the  pathology  of 
phthisis,  for  we  must  now  regard  the  chief 
histological  elements,  enumerated  above,  not 
as  essential  factors,  but  as  results  of  the 
irritation  to  the  tissues  caused  by  the  presence 
of  the  bacillus,  their  number  and  variety 
depending  on  the  rapidity  of  the  onset,  and 
the  time  permitted  for  reaction  on  the  part  of 
the  tissues.    For  example,  the  first  effect  of 
the  entry  of  the  tubercle  bacillus  into  the 
alveolus  would  be  epithelial  proliferation,  and 
possibly,  from  penetration  of  the  capillaries, 
exudation  of  fibrin,  and  leucocytes.  Thenifthe 
bacilli  are  very  numerous,  or  the  irritation 
they  set  up  be  very  considerable,  the  alveoli 
may  be  stuffed  with  exudation  and  epithelial 
proliferations,  which  would  rapidly  caseate. 
If,  however,  the  irritation  be  less,  the  process 
is  slower,  and  giant-cells  are  evolved,  which, 
according  to  some  authorities,  are  an  attempt 
of  the  organ  at  self-protection  (see  Phago- 
cytosis).   These  may  in  turn  perish  under 
the  attack  of  the  invader,  or  be  converted  into 
fibroid  tissue,  and  thus  resist  further  advance 
by  encapsulation.     The  interalveolar  lym- 
phoid growth  may  be  the  result  of  bacillar 
irritation  in  the  alveolar  wall;  but,  being 
devoid  of  blood-vessels,  it  soon  undergoes 
caseation  through  the  action  of  the  bacilli. 
The  fourth  histological  element,  the  growth 
of  the  interlobular  tissue,  though  it  may  be 
due  to  bacillar  irritation,  has  a  distinctly 
limiting  influence  on  the  advance  of  tho 
organism,  and  no  bacilli  have  hitherto  been 
found  in  this  tissue.     Tubercle  bacilli  are 
found  invariably  in  freshly  formed  tubercle 
but  in  grey  or  miliary  of  some  date  they  are 
often  absent,  owing  to  the  tubercle  havin" 
undergone  fibrosis.    They  aro  present  in 
white    and  yellow   granulations,  and 
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recently  formed  caseous  masses,  but  not  in  the 
other  pathological  elements,  which,  though 
associated  with  tubercle,  are  mainly  of  in- 
flammatory origin. 

The  process  of  softening  is  due  partly  to 
overcrowding  of  the  corpuscular  products  and 
partly  to  a  chemical  process,  arising,  accord- 
ing to  Watson  Cheyne,  from  bacillar  action. 

When  cavities  have  formed,  bacilli  swarm 
on  their  walls  and  in  their  contents,  and  the 
more  rapidly  they  are  formed  the  larger  the 
number  of  bacilli  present. 

It  is  obvious  that,  whatever  part  the  bacil- 
lus plays  in  the  causation  of  phthisis,  the 
condition  of  the  individual  attacked,  and  his 
constitutional  powers  of  resistance,  are  quite 
as  important,  as  on  these  depend  the  whole 
question  of  vulnerability.  It  is  probable 
that  in  most  cases  of  consumption  the  bacilli 
reach  the  lungs  through  inhalation  ;  but  why, 
out  of  a  number  of  persons  placed  under 
similar  conditions,  apparently  necessitating 
the  inhalation  of  tubercular  bacilli,  in  only  a 
few  they  increase  and  multiply,  is  hard  to 
explain,  but  renders  the  existence  of  a  pre- 
disposing cause  necessary.  Koch  believes 
the  denudation  of  the  bronchial  mucous 
membrane  after  measles  renders  the  lungs 
liable  to  bacillar  attack ;  and  that,  similarly, 
denudation  of  the  intestinal  mucous  mem- 
brane by  the  shedding  of  its  epithelium  from 
any  cause,  offers  the  chance  of  infecting  this 
part  by  the  swallowing  of  bacilli-laden 
sputum.  Moreover,  chronic  pleurisy  or  any 
cause  which  tends  to  cripple  the  movements 
of  the  lung,  or  to  prevent  the  escape  of  its 
secretions,  will  predispose  by  forming  aggre- 
gations of  epithelial  cells,  which  are  the 
haunt  of  tubercle  bacilli. 

The  spread  of  bacilli  in  the  lung  may  pro- 
ceed (1)  by  continuity,  through  the  alveolar 
wall,  the  epithelium  having  been  destroyed  ; 

(2)  by  re-inhalation  of  bacilli-laden  sputum, 
especially  if  expectoration  be  difficult — the 
secretion,  being  raised  by  coughing  to  a  point 
where  two  or  more  bronchi  join,  is  drawn  by 
deep  inspiration  into  a  fresh  set  of  alveoli ; 

(3)  through  the  lymphatics,  as  is  often  seen 
in  the  stellate  arrangement  of  grey  tubercle 
round  a  cavity  or  caseous  centre ;  (4)  through 
the  arteries  and  veins,  the  entry  of  the 
bacilli  into  these  having  been  demonstrated 
by  several  observers.  This  is  the  channel  of 
infection  in  acute  tuberculosis. 

With  reference  to  the  order  in  which  the 
various  portions  of  the  lungs  are  involved  in 
phthisis,  the  posterior  apex  (Fowler)  is  first 
attacked,  and  the  lesions  spread  downwards 
along  the  anterior  aspect  of  the  upper  lobes  ; 
the  posterior  upper  border  of  the  lower  lobe 
is  next  infected,  and  tuberculisation  spreads 
again  forwards  along  its  upper  edge.  The 
posterior  region  seems  to  be  attacked  alto- 
gether earlier  than  the  anterior ;  excavation 
is  commonest  and  earliest  (Ewart)  at  the 
apex,  next  in  the  dorso- axillary  and  mam- 


mary regions,  and  later  and  less  common  at 
the  base.  Cavities  in  the  dorso-axillary  and 
mammary  regions  are  invariably  secondary, 
and  generally  the  result  of  re -infection  of 
the  lung  from  secretion  from  cavities. 

Symptoms.  —  (a)  Tuberculisation.  —  The 
symptoms  of  pulmonary  phthisis  in  the  first 
stage  may  be  thus  summarised :  Cough,  be- 
coming more  persistent ;  mucous  expectora- 
tion ;  loss  of  colour  and  strength ;  emacia- 
tion ;  night-sweats ;  sometimes  loss  of  hair ; 
pulse  somewhat  quickened,  though  this  is 
not  invariable ;  and  a  temperature  rising 
above  the  normal  in  the  afternoon,  and 
sinking  below  it  in  the  morning.  M.  Peter 
has  noted  in  many  cases  a  rise  in  tempe- 
rature on  the  affected  side  during  this  stage  ; 
and  with  regard  to  the  general  temperature 
of  the  body,  though  slight  pyrexia  is  often 
present,  tubercle-formation  is  quite  possible 
without  any  rise  of  temperature,  or  may  even 
be  marked  by  a  depression,  as  Surgeon- 
Major  Alcock  and  others  have  shown.  Pain 
in  the  upper  parts  of  the  chest  is  occasion- 
ally present ;  and  the  number  of  respirations 
are  generally  increased,  though  this  depends 
on  the  amount  of  tuberculisation  proceeding. 
Some  hold  that  dyspnoea  is  an  early  symp- 
tom and  precedes  all  others,  but  the  writer 
has  found  quite  the  opposite — that  patients 
do  not  notice  their  breath  to  be  short  until 
their  lungs  are  seriously  involved.  Disturb- 
ance of  the  digestive  powers,  and  consider- 
able irritability  of  the  intestinal  mucous 
membrane,  with  a  red  line  on  the  gums, 
are  noticeable  in  some  cases,  though  chiefly  in 
the  acute  forms.  The  tongue  becomes  white, 
the  bowels  torpid,  and  the  urine  scanty.  The 
most  constant  of  the  above  symptoms  are 
the  persistent  cough,  with  mucous  expectora- 
tion, and  the  progressive  emaciation ;  and  in 
many  cases  so  obscure  are  the  beginnings  of 
the  disease,  that  these  are  the  only  symptoms 
discoverable. 

Physical  signs. — The  physical  signs,  after 
the  first  stage,  depend  to  a  great  extent 
(1)  on  the  number  and  aggregation  of  the 
miliary  tubercles ;  (2)  on  the  amount  of  con- 
solidation they  give  rise  to;  and  (3)  on  the 
irritation  which  their  formation  causes  in 
the  lung. 

As  a  rule,  tubercle-formation  commences 
at  the  apex  of  one  lung,  and  is  detected  by 
the  presence  of  certain  physical  signs  in 
the  supra-scapular,  supra-clavicnlar,  or  sub- 
clavicular regions,  the  signs  extending  down- 
wards at  a  later  date.  The  signs  vary  much 
in  particular  cases,  but  consist  at  the  first  in 
an  impairment  of  the  ordinary  respiratory 
murmur  by  a  species  of  crepitation,  differing 
from  the  pneumonic  crepitation  chiefly  in 
its  more  scattered  character,  in  its  being 
audible  with  both  inspiration  and  expiration, 
and  in  its  crumpling  nature.  Many  authors, 
however,  maintain  that  an  earlier  sign  is  the 
'wavy'  breathing  (T.  Thompson),  or  'respi- 


PHTHISIS 


407 


ration  saccadee'  of  the  French  (Fournet). 
A  feature  especially  to  be  observed  is  in- 
creased loudness  of  the  expiratory  murmur. 
Accompanying  these  is  increased  vocal  reson- 
ance and  bronchophony,  with  more  distinct 
conduction  of  the  cardiac  sounds ;  and  per- 
cussion discovers  dulness  of  varying  shades 
in  one  of  the  above-mentioned  regions.  When 
a  certain  definite  amount  of  consolidation  has 
taken  place  some  impairment  of  the  mobility 
of  one  side  of  the  chest  may  be  noticed :  this 
is  to  be  detected  under  the  clavicle,  where,  if 
any  adhesion  of  the  pleura  exists,  there  may 
be  some  flattening.    Another  significant  sign 
is  the  dry  friction-sound,  audible  generally 
in  the  supra- scapular  and  scapular  regions, 
and  indicating  limited  pleuritis.    The  sub- 
clavian murmur,  formerly  much  dwelt  on, 
cannot  be  depended  on.   The  dulness  usually 
appears  first  above  the  scapula,  next  over 
the  sternal  end  of  the  clavicle,  and  gradually 
extends  downwards,  being  limited  generally 
for  a  considerable  period  by  the  lower  border 
of  the  third  rib. 

A  careful  comparison  must  be  made  be- 
tween the  two  sides  of  the  chest,  and  often 
between  different  portions  of  the  same  side, 
as  otherwise  the  slighter  shades  of  dulness, 
and  the  minor  differences  in  the  respiration- 
sounds,  which  characterise  the  presence  of 
tubercle  in  the  lung,  will  escape  notice. 

When  the  crepitation  and  the  wheezing — 
which  may  be  considered  as  indicative  of 
irritation  in  the  pulmonary  tissue,  caused  by 
tuberculosis— have  subsided,  loud  broncho- 
phony, prolonged  expiration,  and  certain 
varieties  of  tubular  sound,  show  condensa- 
tion of  the  lung-tissue  around  the  neighbour- 
ing bronchi ;  and  a  certain  amount  of  dulness 
is  to  be  detected. 

(b)  Softening  and  excavation.  —  The 
symptoms  which  accompany  the  softening 
of  tubercular  masses  and  their  subsequent  ex- 
cavation, are  by  no  means  uniform.  Many 
authors  associate  this  stage  with  marked 
signs  of  pyrexia,  with  copious  night-sweats, 
and  increase  of  cough  and  emaciation ;  but 
this  is  not  always  the  case,  for,  according  to 
the  writer's  experience,  the  process  may  go 
on  with  even  subnormal  temperatures,  and 
with  gain  of  weight;  but  as  fresh  formation 
of  tubercle  often  accompanies  the  softening 
process,  some  of  the  above  symptoms,  which 
have  been  assigned  to  softening,  may  be 
due  to  the  tuberculisation  and  pneumonia 
accompanying  it.  The  symptoms  which 
should  be  most  depended  upon  for  the  de- 
tection of  softening  are  increase  of  cough 
and  expectoration  of  a  yellow  colour,  occa- 
sionally streaked  with  blood.  If  the  expec- 
toration be  carefully  collected  and  boiled 
with  an  equal  volume  of  caustic  soda,  of  the 
strength  of  twenty  grains  to  the  ounce,  and 
toe  sediment  be  then  placed  under  a  moderate 
magnifying  power  of  the  microscope,  delicate 
filaments  of  yellow  elastic  tissue,  of  hook 


like  shape,  or  else  exhibiting  the  characters 
of  the  alveoli,  may  be  detected.   The  sputum 
chiefly  consists  of  epithelial  and  pus  cells, 
with  2  to  4  per  cent,  of  albumen,  and  a  large 
proportion  of  phosphates.  Various  organisms 
have  been  found,  and  in  advanced  cases  the 
bacterium  termo  with  different  kinds  of 
micrococci  and  diplococci ;  among  them  the 
'micrococcus  tetragenus'  of  Koch,  which 
appears  on  the  walls  of  cavities  in  groups 
of  four  micrococci,  arranged  like  the  sarcina 
ventrieuli,  each  group  having  a  diameter  of 
a  third  of  a  red  blood-corpuscle.    The  cha- 
racteristic organism  is  the  tubercle  bacillus, 
which,  scanty  and  often  absent  from  the 
sputum  of  early  phthisis,  abounds  in  that 
of  softening  and  excavation,  and  specially 
in  acute  cases.  See  Micro-organisms:  Modes 
of  Staining  Bacteria ;  and  Sputum,  Exami- 
nation of. 

Physical  signs.— The  signs  which  these 
changes  give  rise  to  are  often  obscure.  The 
percussion-sounds  vary  :  sometimes  there  is 
an  increase  of  dulness,  possibly  due  to  pneu- 
monia of  adjacent  lobules ;  at  other  times, 
hyper-resonance,  as  if  air  had  taken  the  place 
of  the  expectorated  masses.  In  all  these  cases 
much  depends  upon  the  situation  of  the  lesion. 
The  formation  of  a  cavity  deep  in  the  lun<*, 
and  far  from  the  chest- walls,  may  take  place 
without  being  detected  (except  by  the  expec- 
toration) ;  whereas  the  formation  of  a  similar 
cavity  on  the  surface  gives  rise  to  unequivocal 
signs.  Auscultation  reveals— where  formerly 
bronchophony  and  fine  crepitus  existed— cre- 
pitation of  a  very  coarse  character,  commenc- 
ing with  a  click  sound,  and  after  a  while 
developing  into  a  croak.  When  this  last  note 
has  been  reached,  loud  tubular  sounds  become 
audible  on  coughing,  and  we  soon  get  the 
sounds  characteristic  of  a  cavity.    The  great 
distinguishing  features  of  these  moist  sounds 
of  softening  are  their  variety,  their  short 
duration,  and  their  concentration  over  one 
small  portion  of  the  lung.    In  phthisis,  cre- 
pitation much   more  commonlv  signifies 
tubercle-formation  or  pneumonia  than  it  does 
softening  0f  already  formed  tubercular  masses. 
I  he  formation  of  a  cavity  is  generally  followed 
by  regular  morning  expectoration,  usually 
opaque,  and  nummular  in  form,  and  in  the 
majority  of  cases,  unless  interfered  with  by 
treatment,  by  the  usual  train  of  consumptive 
symptoms,  if  these  have  not  already  appeared. 
These  are— night-sweats,  slightly  elevated 
temperature  in  the  afternoon,  and  rapid  loss 
of  flesh,  strength,  and  colour.    The  drawn 
look  of  the  face,  the  hectic  spot  on  the  cheek, 
tho  pearly-white  colour  of  the  sclerotic,  the 
clubbing  of  the  fingers,  and  other  signs  which 
mark  tho  confirmed  consumptive,  generally 
belong  to  this  stage,  and  all  moro  or  loss  de- 
note blood-infection  from  the  lung-products 
sometimes  even  simulating  pymmia. 

The  weakness  of  voice,  bo  common  in 
chronic  phthisis,  is  distinct  from  the  total 
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aphonia  of  laryngeal  phthisis,  and  has  been 
shown  to  be  due  to  granular  degeneration 
of  the  muscles  of  the  larynx.  Marcet  states 
that  in  phthisis  the  muscles  generally  undergo 
degeneration. 

The  history  of  a  cavity  follows  one  of  four 
courses.    See  also  Cavity  ;  and  Vomica. 

(1)  It  may  remain  patent,  secreting  pus, 
like  a  chronic  abscess,  but  not  increasing  in 
size. 

(2)  It  may  enlarge  by  caseation  and  ulcera- 
tion going  on  in  its  walls,  by  which  process 
blood-vessels  may  become  exposed.  In  this 
case  the  expectoration  becomes  more  num- 
mular and  abundant,  containing  quanti- 
ties of  lung-tissue  and  remains  of  bronchi ; 
and  excavation  may  in  time  convert  the  lung 
into  a  mere  pleural  bag,  devoid  of  lung- tissue, 
with  what  remains  of  the  bronchi  opening 
into  it.  The  physical  signs  attending  this 
increase  in  size  are  amphoric  breathing, 
and  often  hyper-resonance  on  percussion,  or 
cracked-pot  sound ;  and  the  voice  and  cough 
may  be  accompanied  by  metallic  tinkling, 
especially  if  the  communication  with  the 
bronchi  is  narrow. 

(3)  It  may  open  into  the  pleura,  and  cause 
pneumothorax  or  pyopneumothorax.  That 
this  does  not  occur  oftener  is  owing  to  the 
adhesive  pleurisy  which  so  often  accompanies 
the  early  consolidations  of  phthisis,  especially 
if  the  tubercle  be  superficial.  See  Pleuba, 
Diseases  of. 

(4)  It  may  contract,  and  the  sides  approach- 
ing each  other  form  at  length  a  firm,  tough 
cicatrix,  causing  a  stretching  of  the  surround- 
ing tissue  and  often  considerable  displace- 
ment of  the  neighbouring  organs.  This  is 
the  natural  cure  of  the  third  stage  of  phthisis, 
and  is  evidenced  in  most  cases  by  a  flatten- 
ing of  the  chest-wall,  chiefly  in  the  infra- 
clavicular space,  a  disappearance  of  the 
cavernous  sounds,  and  a  substitution  of  defi- 
cient or  harsh  breathing,  and  sometimes  of 
healthy  sounds  over  the  seat  of  the  cavity. 
Percussion  often  discovers  that  the  sound 
lung  is  drawn  across  the  median  line  to  the 
affected  side ;  and  if  the  cavity  be  in  the  left 
lung,  the  heart  and  stomach  may  be  displaced 
upwards,  the  former  organ  being  generally 
tilted  towards  the  axilla,  the  apex  describing 
the  arc  of  a  circle,  of  which  the  centre  is  the 
commencement  of  the  aorta.  If  the  cavity 
be  in  the  right  lung,  we  may  expect  the  liver 
to  be  drawn  up,  and  the  impulse  of  the  heart 
displaced  to  the  right  of  the  median  line, 
reaching  occasionally  beyond  the  right  nipple. 
Contraction  of  a  cavity  always  takes  place 
towards  a  fixed  point,  which  is  sometimes 
an  adhesion  of  the  pleura,  but  more  gene- 
rally the  root  of  the  affected  lung ;  and  in 
this  way  the  remarkable  vagrancy  of  the 
physical  signs  is  explained;  for  it  is  not 
unusual  to  find  the  cavernous  sounds  audible 
above  the  scapula  long  after  they  have 
ceased  to  be  heard  in  the  sub -clavicular 


region,  and  again  in  the  inter-scapular  regions 
after  they  have  ceased  to  be  audible  in  the 
supra-scapular  fossa. 

Of  these  destinies  of  a  lung-excavation, 
the  first  two  are  undoubtedly  the  commonest. 
Where  the  cavity  remains  quiescent,  and  no 
fresh  tubercle-formation  takes  place,  the 
patient  may  live  on  for  years,  with  only  the 
inconvenience  of  regular  expectoration  and 
occasional  dyspnoea,  and  preserve  the  ap- 
pearance of  actual  health.  Where  a  cavity 
continues  to  increase  by  further  ulcerative 
processes,  tuberculosis  soon  attacks  the  oppo- 
site lung;  and  this  organ  passing  rapidly 
from  consolidation  into  excavation,  the  cough 
and  expectoration  increase,  hectic  fever  be- 
comes more  frequent,  the  patient  reaches  an 
extreme  state  of  emaciation,  the  adipose 
tissue  disappears  from  all  parts  of  the  body, 
the  temporal  and  malar  bones  become  pro- 
minent, the  jaws  are  sharply  defined,  the 
scapulae,  ribs,  and  sacrum  all  stand  out,  as  if, 
as  is  really  the  case,  they  were  only  covered 
by  skin,  and  the  patient  becomes  to  all 
appearances  a  mere  skeleton.  By  an  all- 
wise  arrangement  a  kind  of  balance  seems 
to  be  maintained  between  the  diminished 
requirements  of  the  body  and  the  mass  of 
the  blood,  for  this  latter  is  reduced  in  bulk 
in  proportion  to  the  lessened  respiratory 
surface,  and  the  individual  thus  gradually 
dwindles  and  sinks. 

In  the  last  stage  of  phthisis  various  symp- 
toms appear  indicative  of  the  disorganisation 
the  blood  has  undergone,  and  the  manifest 
lowering  of  the  standard  of  life.  Thromboses 
may  arise  in  the  veins  of  the  extremities ; 
cedema  of  the  ankles  and  feet  ensues  ;  bed- 
sores form  on  those  parts  where  the  pressure 
is  greatest,  as,  for  instance,  on  the  hips, 
buttocks,  and  sacrum ;  and  thrush  appears 
on  the  tongue  and  fauces,  and  when  removed 
is  succeeded  by  a  fresh  crop,  rapidly  spread- 
ing round  the  hard  palate,  buccal  surface, 
and  gums.  Ulceration  of  some  part  of  the 
mucous  membrane  of  the  mouth  and  pharynx 
is  not  uncommon,  the  part  affected  being 
generally  the  soft  palate,  less  commonly  the 
hard  palate,  the  edge  of  the  tongue,  or  the 
buccal  surface  in  the  region  of  the  back 
molars.  Near  the  end  profuse  sweats  follow 
the  swallowing  of  all  fluids.  The  breathing 
becomes  quicker,  and  expectoration  more  and 
more  difficult.  Diarrhoea  prevails  at  this 
stage,  and  often  proves  fatal  before  the  pul- 
monary lesions  have  reached  their  furthest 
development. 

Death  may  occur  in  several  ways,  either — 

(1)  by  apnoea,  from  inability  to  expectorate  ; 

(2)  by  thrombosis  of  the  pulmonary  artery, 
inducing  lividity  and  dyspnoea  ;  (3)  by  pneu- 
mothorax ;  or  (4)  by  exhaustion,  the  heart's 
action  gradually  failing,  the  patient  being 
utterly  prostrated,  either  by  the  wasting 
course  of  the  disease  or  by  the  attendant 
diarrhoea.    Haemoptysis  may  cause  death, 
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either  by  collapse  from  loss  of  blood,  or  by 
suffocation  through  the  blood  rapidly  filling 
the  air-cells. 

Some  of  the  principal  symptoms  of  phthisis 
require  a  fuller  description. 

Temperature,  Pulse,  and  Inspira- 
tion.— The  temperature  of  phthisis  is  both 
pyrexia!  and  subnormal,  its  varieties  depend- 
ing partly  on  the  amount  of  tuberculisation 
and  inflammatory  process  going  on,  and 
partly  on  the  extent  to  which  the  constitu- 
tional powers  are  depressed.  The  high  tem- 
peratures are  due  to  the  former,  the  low  ones 
to  the  latter  cause.  The  range  extends  from 
106°  or  107°  F.,  noted  in  acute  phthisis, 
down  to  90-5°  F.  observed  by  Lebert.  The 
writer  has  seen  morning  records  as  low  as 
91-6°  F .  In  many  cases  of  quiescent  phthisis 
m  the  first  and  third  stage,  the  observations 
are  for  the  greater  part  of  the  day  subnormal, 
and  only  reach  the  healthy  standard  in  the 
afternoon.  It  is  said  to  be  even  possible  for 
tubercle  to  form,  and  for  softening  and  ex- 
cavation to  take  place,  without  any  rise  of 
temperature. 

Where,  however,  tubercle-formation  is  ac- 
companied by  elevation  of  temperature  it 
is  post-meridian,  and  by  no  means  continuous 
in  character,  the  phenomena  being  as  fol- 
lows :  The  rise  commences  after  2  p.m.  and 
continues  till  8  p.m.,  when  the  maximum, 
winch  may  attain  103°  or  104°  F.,  is  reached. 
A  tall  then  begins,  and  continues  till  4  or 
o  A.M.,  when  the  minimum,  which  may  be  as 

n*oST-,94°  F-'  but  is  generally  about  95° 
or  96  F.,  is  attained.  After  this  a  gradual 
recovery  takes  place,  and  by  10  or  11  a.m. 
normal  temperatures  are  reached.  During 
the  process  of  softening,  the  post-meridian 
rise  appears  to  be  maintained  later  in  the 
day,  the  maximum  being  reached  at  10  or 
11  p.m.  In  active  cases  in  the  third  sta^e, 
where  excavation  is  proceeding  or  extending 
and  where  also  fresh  tuberculosis  may  be 
taking  place,  the  thermic  chart  approaches 
more  closely  to  that  of  suppuration  and 
pyamia,  and  shows  great  extremes,  the 
highest  and  lowest  temperatures  of  phthisis 
being  noted  at  this  stage.  The  rise  com- 
mences soon  after  noon,  and  continues  till 

0  p.m.,  or  even  till  10  p.m.,  when  the  maxi- 
mum of  108°  to  104°  F.  is  reached,  and  a  fall 
rapidly  follows,  95°  and  94°  F.  being  very 
commonly  reached  before  6  a.m.  Then  re- 
covery sets  in,  and  normal  records  are  ob- 
served about  10  a.m.  The  chief  characteristics 

01  the  temperature  in  phthisis  are— (1)  the 
post-mendian  form  of  its  pyrexia;  and  (2) 
the  remarkable  fall  at  night  to  subnormal 
tignres,  showing  collapse  of  the  vital  powere. 
pyrexia  is  compatible  with  large  gain  of 
weight  m  phthisis,  provided  the  food-supply 
is  carefully  maintained.  1  * 

rn™eoter  ?  f"1*"18  that  the  formation  of  pul- 
monary  tubercle  causes  an  elevation  of  from 
WI6L  above  the  mean  temnerab,™ 
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of  the  body  in  the  intercostal  space  over- 
lying the  granulations ;  but  the  writer  has 
failed,  after  many  observations,  to  verify  this 
conclusion. 

The  occurrence  of  haemoptysis  does  not 
generally  affect  the  temperature,  unless  a 
large  amount  of  blood  has  been  inhaled  into 
the  air-cells.     Under  these  circumstances 
catarrhal  pneumonia  is  set  up,  and  the  tem- 
perature remams  elevated  until  its  subsi- 
dence ;  or,  if  it  does  not  subside,  but  gives 
rise  to  secondary  tubercle,  the  chart  will 
assume  the  pyrexia!  character  of  acute  tuber- 
culosis.   Night-sweats,  as  a  rule,  lower  the 
temperature  for  the  time,  but  they  are  not  to 
be  regarded  as  a  consequence  of  the  pyrexia, 
as  they  are  noted  sometimes  in  non-pyrexiai 
cases,  but  rather  as  a  flux  from  the  skin,  due 
to  loss  of  power  in  its  vaso-motor  nerves. 
The  influence  of  diarrhoea  on  the  temperature 
depends  entirely  on  its  form  and  causation. 
Where  it  depends  on  acidity  of  the  primae 
viffi  and  dyspepsia,  it  exercises  no  influence ; 
where  it  arises  from  lardaceous  degeneration 
of  the  intestines,  and  is  accompanied  by 
dropsy,  a  lowering  of  the  standard  may  be 
looked  for.    Where,  as  is  generally  the  case, 
it  is  due  to  intestinal  ulceration,  a  decided 
rise  of  temperature  takes  place,  generally  in 
the  evening,  succeeded   by  equally  well- 
marked  morning  remissions,  if  the  ulceration 
is  extensive.    Albiuninuria,  from  whatever 
cause  arising,  tends  to  lower  the  temperature, 
and  the  more  so  as  the  kidneys  become  more 
deeply  involved,  the  blood  is  more  dis- 
organised, and  dropsy  supervenes. 

The  pulse  varies  greatly,  according  to  the 
form  of  the  disease,  and  the  amount  of  luncr- 
surface  involved.  In  the  greater  number  of 
cases  of  chronic  phthisis  its  character  is 
weak,  regular,  and  little  above  the  normal 
standard.  In  cases  of  acute  disease,  it  has 
a  frequency  of  100  to  140,  but  its  rise,  as  a 
rule,  follows,  sometimes  after  a  long  interval, 
that  of  the  temperature.  Considerable  changes 
may  take  place  in  the  lungs  without  any  rise 
oi  pulse. 

Bespiration  varies  according  to  the  amount 
ot  lung-surface  involved,  being  normal  in 
early  quiescent  stages,  and  rapid  in  cases  of 
extensive  advanced  disease.  Nevertheless  in 
acute  phthisis  and  acute  tuberculosis,  the  re- 
spirations are  generally  rapid,  even  before 
the  lungs  are  largely  obstructed,  and  in  these 
cases  there  is  a  definite  pulse-respiration 
ratio.  In  phthisis  generally  this  cannot  be 
said  to  exist,  but  the  observation  of  the 
number  of  respirations  is  of  far  more  im- 
portance than  that  of  the  pulse. 

DiarrhOBa. — Diarrhoea  has  a  great  influ- 
ence on  the  course  of  the  disease,  and  tends 
more  to  weaken  and  emaciate  the  patient  than 
tho  harassing  cough,  the  persistent  pyrexia 
or  the  drenching  night-sweats.  In  the  first 
stage  an  opposite  condition,  namely,  constipa- 
tion, prevails,  but  in  tho  third  stage  diarrhoea 
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is  tolerably  common  and  very  obstinate  in 
character.    It  varies  in  intensity,  according 
to  its  cause.     Sometimes  it  proceeds  from 
(1)  acidity  of  the  prirote  vise  and  consequent 
indigestion,   and  is  trivial    in  character. 
Sometimes  it  is  due  to  (2)  atony  of  the 
intestines,  and  partakes  of  the  character  of  a 
flux,  like  night-sweats ;  (3)  in  other  cases  it 
is  due  to  lardaceous  degeneration  of  the 
intestines,  especially  of  the  small  intestine, 
causing  increased  permeability  of  the  infil- 
trated vascular  walls.    The  diarrhcea  is  not 
always  very  profuse  in  these  last  cases,  but  it 
is  very  persistent,  and  not  uncommonly 
accompanied  by  vomiting  of  a  very  obstinate 
kind.    Lastly  (4)  it  may  originate  in  ulcera- 
tion of  the  intestines,  and  it  has  been  at- 
tributed to  the  swallowing  of  bacilli-laden 
sputum,  which  is  common  where  expectora- 
tion is  difficult.    Here  the  diarrhoea  is  very 
persistent,  the  stools  ochrey  and  soft,  con- 
taining abundant  tubercle  bacilli,  and  some- 
times streaked  with  blood ;  the  patient  often 
complains  of  pain  in  the  abdomen,  referred 
to  the  seat  of  ulceration,  and  feels  tender- 
ness on  pressure.  This  is  usually  found  over 
the  ileo-csecal  valve,  but  it  may  be  traced 
in  cases  of  extensive  ulceration  throughout 
the  whole  of  the  ileum,  into  the  colon  (as- 
cending, transverse,  and  descending),  and  the 
sigmoid  flexure.    Flatus  and  a  tympanitic 
condition  of  the  abdomen  are  often  present 
in  extreme  cases.  The  diarrhcea  prevails  most 
at  night,  but  in  advanced  instances  continues 
day  and  night,  and  exhausts  the  patient 
greatly.  Ulceration,  according  to  post-mortem 
examinations,  commences  at  the  ileo-csecal 
valve,  and  involves  the  solitary  and  Peyer's 
glands,  tubercular  ulcers  being  more  irregular 
in  form  and  often  deeper  than  those  of  enteric 
fever.  They  are  scattered  through  the  duode- 
num and  ileum,but  are  always  more  advanced 
and  extensive  in  size  in  the  large  intestine, 
which  is  often  a  mass  of  ulceration,  this  being 
attributable  to  the  long  retention  of  faeces 
and  the  disengagement  of  foul  gases  in  this 
portion  of  the  intestinal  tract. 

State  of  the  Blood.— The  principal 
changes  in  phthisis  are  a  diminution  of  the 
red  corpuscles  (Malassez),  and  of  the  hsemo- 
globulin  (Quinquand);  and  an  increase  in 
the  number  of  leucocytes,  and  in  the  propor- 
tion of  fibrin  and  phosphate  of  calcium.  In 
advanced  cases  aggregations  of  granules, 
varvino-  in  size  from  ^  to  i  a  red  corpuscle, 
have  been  observed.  The  masses  are  often 
large  enough  in  size  to  occupy  a  considerable 
part  of  the  field  of  the  microscope  ;  and  when 
observed  at  a  temperature  of  98  or  100  F. 
these  granules  show  amoeboid  movements 
in  the  blood.  Their  nature  and  function  are 
unknown,  but  they  are  regarded  as  an  altered 
form  of  leucocyte. 

Varieties.— We  have  hitherto  traced  the 
course  of  a  typical  case  of  consumption  in  its 
various  stages,  and  we  must  now  draw  atten- 


tion to  the  different  forms  the  disease  in- 
cludes, always  premising  that  while  they 
differ  in  symptoms,  in  prognosis,  and  in 
duration,  they  cannot  be  described  as  distinct 
pathological  varieties,  as  they  are  merely 
forms  of  the  same  disease,  and  between  each 
is  to  be  found  every  kind  of  anatomical  and 
clinical  connexion. 

The  following  table  gives  the  principal 
forms :  — 

I.  Acute. — (1)  Acute  tuberculosis ;  (2)  Scro- 
fulous pneumonia,  or  acute  phthisis ;  (3) 
Acute  tuberculo-pneumonic  phthisis. 

II.  Chronic. — (4)  Catarrhal  phthisis  ;  (5) 
Fibroid  phthisis;  (6)  Scrofulous  phthisis; 
(7)  Hsemorrhagic  phthisis ;  (8)  Laryngeal 
phthisis ;  (9)  Chronic  tubercular  phthisis. 

1.  Acute  Tuberculosis. — This  term  is 
restricted  by  the  Germans  to  cases  of  general 
tuberculosis  where  more  than  one  serous 
membrane  is  affected  with  tubercle,  in  addi- 
tion to  the  lung ;  but  it  is  here  used  to  denote 
all  acute  pulmonary  cases  where  miliary 
tubercle,  which  has  not  begun  to  caseate,  is 
the  principal  lesion.    The  history  is  as  fol- 
lows :  A  young  person  of  either  sex  is  at- 
tacked with   feverish  symptoms,  pungent 
heat  of  body,  rapid  pulse,  extreme  oppres- 
sion, and  overwhelming  weakness,  dry-coated 
tongue,  red  at  edges,  soon  becoming  brown 
in  the  centre,  sordes  on  the  teeth  and  hps, 
gastric  disturbance  and  diarrhcea,  and  occa- 
sional delirium,  the  symptoms  closely  resem- 
bling those  of  enteric  fever,  for  which  the 
disease  is  often  at  first  mistaken.  Cough 
and  slight  expectoration  come  on  ;  fine  crepi- 
tation and  bronchial  rhonchus  take  the  place 
of  the  ordinary  vesicular  sounds  ;  and  occa- 
sionally some  dulness  is  detected  over  the 
posterior  regions  of  the  chest.    The  patient 
wastes  rapidly ;  the  breathing  becomes  more 
and  more  embarrassed ;  the  sputum  rusty ; 
the  crepitation  more  general  and  louder. 
Later  on,  the  symptoms  of  collapse  appear— 
the  pulse  becomes  more  rapid  and  feeble,  the 
aspect  ghastly  or  livid,  cold  perspirations 
appear  ;  and  death  occurs  within  a  few  weeks 
from  the  date  of  the  first  onset.    Or  the 
symptoms  may  be  more  cerebral  in  character, 
denoting  that  the  meninges  are  the  seat  of 
miliary  tubercle.    The  patient  complains  of 
pain  in  the  head,  vomiting,  and  intolerance 
of  light ;  begins  to  mutter  and  to  give  wrong 
answers;  and  then  has  marked  delirium. 
The  aspect  is  heavy  and  confused;  h.YPer- 
eesthesiaof  skin  appears  (Empis) ;  and  double 
vision,  though  squinting  is  not  always  notice- 
able   Granulations  can  often  be  detected  with 
the  ophthalmoscope  in  the  fundus  oculi. 
Twitchings  of  the  muscles  of  the  extremities 
and  sometimes  of  the  face  occur,  followed  by 
convulsions,  and  by  paralysis  of  the  sphincters. 
Dilatation  of  the  pupils  and  other  signs  of 
effusion  supervene,  and  the  patient  dies 
comatose.    In  this  variety,  as  a  rule,  the 
temperature  remains  continuously  high  (be- 
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tween  100°  and  102°  F.),  but  in  some  instances 
it  may  be  observed  to  rise  above  100°  F.  for 
the  last  ten  days  of  the  patient's  life.  After 
death  the  lungs  are  found  highly  congested 
and  pervaded  with  miliary  tubercle,  soft  in 
character,  bnt  devoid  of  caseation  and  con- 
taining abundant  tubercle  bacilli ;  the 
bronchi  are  full  of  frothy  mucus ;  and 
tubercle  may  be  found  in  the  pleura,  peri- 
toneum, or  brain-membranes,  with  effusion 
into  the  ventricles.  This  form  is  distinguished 
from  capillary  bronchitis  by  the  presence  of 
fever;  from  enteric  fever  by  the  different 
physical  signs ;  from  scrofulous  pneumonia 
by  the  great  dyspnoea  and  scanty  expectora- 
tion; and  by  the  head-symptoms  (when 
present)  from  all  the  above. 

Acute  tuberculosis  is  the  most  fatal  form 
of  consumption,  terminating  in  a  few  weeks 
or  even  days,  and  is  characterised  by  gastric 
disturbance,  by  the  presence  of  family  predis- 
position (Pollock),  and  the  absence  of  haemo- 
ptysis. It  may  be  primary  or  secondary,  but 
in  each  case  is  equally  fatal. 

2.  Acute  Phthisis.— Acute  phthisis,  or 
scrofulous  pneumonia,  is  another  very  acute 
variety.    The  patient,  generally  young,  who 
may  have  had  cough  previously,  is  attacked 
with  sharp  pain  in  one  side  of  the  chest, 
quick  pulse,  high  temperature,  the  skin  being 
quite  burning  to  the  ear  of  the  auscultator, 
alternating  with  night  chills  and  sweats.  The 
general  appearance  betokens  pneumonia,  but 
the  crepitation  commences  at  the  apices, 
extending  to  the  whole  lungs,  and  is  not  so 
fine  and  even  as  in  pneumonia.    The  cough 
increases ;  the  expectoration  becomes  opaque 
and  purulent,  containing  quantities  of  lung- 
tissue    and   swarms    of  tubercle  bacilli; 
and  the  temperature  assumes  the  intermit- 
tent type.    The  physical  signs  show  at  first 
gradual  consolidation  of  both  lungs,  but  later 
on  indicate  that  excavation  has  taken  place  ; 
and  this  continues,  the  patient  rapidly  wast- 
ing and  dying  in  a  few  weeks.  Sometimes 
the  cavity  opens  into  the  pleura,  which  in 
these  cases  is  rarely  adherent,  and  death 
ensues  by  pneumothorax.    This  form  is  not 
quite  so  hopeless  as  acute  tuberculosis  ;  and 
in  some  instances  the  disease  may  stop  short 
of  utter  lung-destruction  and  become  chronic, 
the  patient  remaining  in  a  state  of  crippled 
respiration  and  of  health  for  months  and 
even  years.    Such  cases  may  last  for  periods 
extending  from  three  and  a  half  to  sixteen 
years.  After  death  the  lungs  are  found  more 
or  less  consolidated,  with  adherent  pleurse, 
the  indurations  consisting  of  red  hepatisation 
and  caseous  infiltration,  the  latter  largely  pro- 
'  orn mating.     Excavations   abound  in  all 
directions,  and  but  little  or  no  miliary  tubercle 
is  present.    The  characteristics  of  this  form, 
are  (1)  the  acuteness  of  the  disorganising 
processes,  excavation  quickly  succeeding  con- 
solidation;  (2)  the  inflammatory  nature  of 
tne  lesions,  and  the  rarity  of  miliary  tubercle ; 


(3)  the  occurrence  of  pneumothorax;  and 

(4)  the  freedom  of  other  organs  from  tuber- 
culosis. 

3.  Acute  Tuberculo  -  pneumonic 
Phthisis. — This  is  a  third  variety,  which 
constitutes  a  connecting  link  between  the 
above  forms,  scrofulous  pneumonia  and  acute 
tuberculosis,  as  it  presents  some  of  the  clini- 
cal and  pathological  features  of  each,  resem- 
bling the  latter  in  so  far  that  the  tuberculisa- 
tion  takes  place  rapidly  in  the  lungs,  and 
often  involves  other  organs,  as,  for  instance, 
the  intestines ;  and  being  more  akin  to  the 
former  in  the  presence  of  consolidations  of  a 
pneumonic  origin,  yet  differing  from  them 
both  in  that  the  tubercle  aggregates,  tends  to 
caseate,  and  thus  to  form  cavities,  through 
the  breaking  down  of  tubercular  masses  and 
not  of  catarrhal  pneumonic  products,  this 
occurring  while  rapid  tuberculisation  is  taking 
place  in  another  part  of  the  lungs. 

4.  Catarrhal    Phthisis.  —  Catarrhal 
phthisis  somewhat  resembles  the  last-named 
variety,  and  has  its  origin  in  bronchitis, 
which  has  gradually  passed  into  catarrhal 
pneumonia.    The  patient  has  been  subject 
for  years,  perhaps,   to   attacks    of  winter 
catarrh,  which  disappear  in  summer ;  and  at 
last,  owing  to  a  severe  season,  or  from  his 
being  in  less  favourable  circumstances  than 
usual,  his  cough  does  not  cease,  as  formerly, 
but  remains  persistent,  and  is  accompanied 
by  some  purulent    expectoration,   loss  of 
flesh,  and  night-sweats.  The  bronchial  rales, 
sonorous  and  liquid,  as  they  disappear  from 
certain  parts  of  the  lung,  become  more  pro- 
minent and  localised  in  others,  especially 
under  the  clavicles,  and  above  and  between 
the  scapulae.    The  rales  become  coarser,  and 
the  sonorous  rhonchus  assumes  a  croaking 
character.      Signs    of    consolidation  soon 
appear,  but  are  never  so  prominent  as  in 
other  forms,  owing  to  the  temporary  emphy- 
sema   accompanying    the   bronchitis;  the 
dulness  appears  in  patches  over  the  centres 
of  increased  rhonchus ;    the  liquid  rales 
diminish,  owing  to  increasing  obstruction, 
and  give  place  to  a  tubular  sound  con- 
veyed by  the  extending  consolidation  from 
the  larger  bronchi,  and  heard  best  in  situa- 
tions overlying  them,  as  below  the  clavicle, 
and  above  and  within  the  scapula,  in  the 
axillary  and  middle  dorsal  regions.  The 
tubular  sound  has  a  sharp,  whiffing  charac- 
ter, and  is  often  unaccompanied  by  broncho- 
phony, from  the  consolidation  being  insuffi- 
cient, and  the  bronchial  tubes  too  choked  to 
produce  it.  If  the  case  goes  on  unfavourably, 
tho  expectoration  becomes  more  abundant, 
and  is  found  to  contain  both  tubercle  bacilli 
and  shreds  of  lung-tissue,  and  excavation  is 
proved  to  have  taken  place,  with  the  usual 
symptoms;    tho  patient  assumes  all  the 
appearances  of  advanced  cavity-phthisis,  and 
the  case  from  this  date  can  hardly  be  dis- 
tinguished clinically  from  those  of  a  strictly 
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tubercular  origin.    After  death  the  lungs  are 
found  to  he  more  or  less  consolidated,  the 
indurations  taking  the  direction  of  certain 
lobvdes  and  generally  not   affecting  entire 
lobes.    The  indurations  are  of  a  grey  or 
yellowish    tint,    with    numerous  yellow 
masses    of  caseation    intervening,  which 
abound  in  tubercle  hacilli.    Another  form 
of  catarrhal  phthisis  follows  on  attacks  of 
unresolved    pneumonia  or  of  pulmonary 
affections  tending  to  lung  consolidation.  Por- 
tions of  the  lung  may  he  found  in  the  first 
stage  of  catarrhal  consolidation,  so  well  de- 
scribed by  Dr.  Hamilton,  with  isolated  lobules 
or  groups  of  lohules  of  a  leaden  or  purple 
colour,  and  the  adjoining  ones  maybe  emphy- 
sematous.   Wedge-shaped  patches  of  conso- 
lidation can  be  traced  on  the  pleural  surface, 
exuding  on  section  yellow  catarrhal  fluid 
similar  to  that  contained  in  the  bronchi. 
Numerous  excavations  of  irregular  form  are 
seen  containing  bacilli,  but  in  most  instances 
no  trace  of  tubercle  is  to  be  found,  though  it 
is  occasionally  present.     The  bronchi  are 
generally  dilated,  and  full  of  purulent  matter. 
This  form  is  more  common  among  the  young 
than  the  old,  and  arises  from  whooping- 
cough,  measles,  and  bronchitis,  the  pathology 
being  extension  of  catarrh  from  the  bronchi 
to  the  alveoli,  implication  of  the  interstitial 
tissue,  large  epithelial  proliferation,  causing 
pressure  and  emptying  of  capillaries,  degene- 
ration and  caseation  of  the  alveoli  and  their 
contents,  and  consequent  excavation,  with 
occasionally  lymphatic  infection. 

5.  Fibroid  Phthisis.— This  term,  intro- 
duced by  the  late  Sir  Andrew  Clark,  is  ap- 
plied to  cases  of  which  fibrosis  is  the  principal 
feature.  While  this  process  accompanies 
most  instances  of  chronic  phthisis,  it  specially 
characterises  those  in  which  interstitial  pneu- 
monia is  present,  and  entirely  modifies  their 
history  and  symptoms.  It  is  generally 
secondary  to  attacks  of  pleurisy  and  pleuro- 
pneumonia, or  to  chronic  pneumonia,  result- 
ing from  long-continued  irritation  of  the 
lungs,  through  the  inhalation  of  dust  or  grit, 
as  prevails  among  fork  and  knife  grinders, 
colliers,  and  button-makers.  Taking  the 
pleuritic  origin  as  an  example,  the  following 
are  the  symptoms. 

A  patient  has  an  attack  of  pleurisy  with 
effusion,  from  which  he  recovers  with 
absorption  of  fluid;  but  percussion  shows 
dulness  over  the  whole  side,  and  somewhat 
feeble  respiration.  The  patient  experiences 
dragging  pains  in  the  side ;  a  dry,  hackmg 
cough,  somewhat  paroxysmal  in  character, 
with  little  expectoration,  continues  ;  and  the 
breathing,  always  short,  becomes  still  more 
so  on  exertion.  These  symptoms  increase, 
and  a  few  months  later  we  find  marked 
immobility  of  the  affected  side,  dulness 
throughout,  and  now  considerable  shrinking, 
the  circumference  of  this  side  measuring  one 
or  two  inches  less  than  the  healthy  side.  On 


auscultation  we  notice  the  breathing  to  be 
very  deficient  in  some  parts,  and  in  others 
bronchial,    and    sometimes    cavernous  in 
character ;  but  generally  there  is  everywhere 
absence  of  true  vesicular  breathing.  Careful 
percussion  of  the  opposite  side  of  the  chest 
shows  the  line  of  resonance  to  extend  beyond 
the  usual  limit,  passing  to  the  edge  of  the 
sternum,  and  often  an  inch  or  two  farther ; 
demonstrating  that  the  contraction  of  the 
affected  lung  has  caused  the  healthy  one  to 
be  drawn  across.    Other  organs  are  likewise 
displaced.    If  the  left  lung  be  affected,  the 
heart  is  tilted,  not  necessarily  upwards,  as 
when  a  cavity  is  contracting,  but  outwards. 
The  stomach  rises,  its  note  being  audible  as 
high  as  the  fourth  rib.    The  heart  is  not  only 
displaced,  but  is  uncovered  by  the  retreating 
lung ;  and.  the  right  auricle  and  ventricle  are 
clearly  distinguished   by  then-  pulsations. 
If  the  right  lung  is  affected,  the  left  may  be 
drawn  over,  and  the  area  of  resonance  may 
extend  as  far  as  the  inner  half  of  the  right 
clavicle,  and  a  line  drawn  thence  sloping 
towards  the  middle  of  the  sternum.  The 
heart  is  transposed,  and  its  impulse  may  be 
traced  in  the  fourth  interspace  on  the  right 
side.    The  liver  rises  up  to  the  fifth  rib,  and 
shrinking  of  the  chest-walls  takes  place,  as  on 
the  other  side.  The  expectoration,  if  there  be 
any,  has  been  occasionally  but  rarely  found 
to  contain  tubercle  bacilli.    The  pulse  may 
be  slow ;  the  respiration  often  rapid,  rising 
to  50  and  60  per  minute.    The  temperature 
seldom  rises  above  the  normal  and  is  some- 
times subnormal.    When  the  temperature 
rises  over  100°  F.  it  signifies  that  something 
beyond  fibrosis  is  going  on.    The  cough  is 
troublesome,  and  often  induces  vomiting; 
and  the  expectoration  becomes  more  and 
more  difficult,  and  in  time,  on  account  of  re- 
tention, foetid.    Meanwhile  the  dyspnoea  in- 
creases, the  other  lung  becoming  involved ; 
signs  of  obstructed  circulation  appear ;  dropsy 
of  the  extremities  takes  place,  and  rapidly 
increases;  the  urine  becomes  albuminous; 
and  the  patient  dies,  either  of  dyspncea  or  of 
urfemic   poisoning,  his  death  contrasting 
strongly  with  the  ordinary  termination  of  con- 
sumptive disease.  The  patient  may,  however, 
die  of  apnoea,  without  albuminuria  or  dropsy. 
After  death  we  find  a  lung  contracted  to  the 
size  of  a  man's  fist,  with  enormously  thick- 
ened and  adherent  pleura,  and  widely  dilated 
bronchi,  with  interlobular  septa  much  in- 
creased in  size  and  encroaching  on  the  lung- 
structure,  which  seems  to  be  replaced  by  a 
fibrous  hard  tissue,  in  parts  mottled  with 
oroy,  deeply  pigmented,  and  resembling  car- 
tilage in  its  resistance  to  the  kmfe.  Imbedded 
in  this  structure  are  found  caseous  and  creta- 
ceous masses,  or,  again,  excavations  of  various 
sizes ;  the  walls  of  these  and  of  the  dilated 
bronchi  being  rigid  and  inelastic,  from  the 
presence  of  the  fibroid  material,  and  thus 
affording  some  explanation  of  the  difficult 
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expectoration  and  consequently  troublesome 
cough.  Careful  examination  of  microscopic 
sections  of  this  fibroid  tissue  have,  according 
to  Sir  Andrew  Clark,  Watson  Cheyne,  and 
Percy  Kidd,  failed  to  detect  tubercle  bacilli  ; 
but  in  the  caseous  masses  imbedded  in  it 
Watson  Cheyne  has  found  them.  Besides 
these  changes,  we  may  find  the  other  lung 
the  seat  of  tuberculosis,  though  this  is  not 
constant ;  but  commonly  the  bronchial  glands 
are  hardened  and  deeply  pigmented.  There 
is  often  amyloid  disease  of  the  liver,  spleen, 
and  kidneys. 

6.  Scrofulous  Phthisis.  —  This  is  a 
variety  where  consumptive  disease  of  the 
lung  is  preceded  by,  or  accompanies,  scro- 
fulous affections  of  various  joints,  caries  of 
the  sternum,  ribs,  and  vertebras,  lumbar  and 
psoas  abscesses,  otorrhcea,  fistula  in  ano,  or, 
as  is  most  common,  enlarged  and  caseating 
glands— cervical,  bronchial,  axillary,  or  mes- 
enteric. Eindfleisch  explains  the  non-absorp- 
tion of  scrofulous  matters  by  the  presence 
in  exudations  of  this  character  of  relatively 
large  cells  with  glistening  protoplasm,  and  by 
the  fact  that  the  emigrated,  leucocytes,  which 
pass  from  the  blood-vessels  of  the  inflamed 
part  into  the  adjoining  structures  or  into  the 
lymphatics,  in  scrofulous  persons  tend  to  grow 
larger  on  their  way  through  the  connective 
tissue,  by  absorption  of  albuminous  sub- 
stances.   The  large  size  of  the  cells  has  been 
verified  by  Godlee,  Schiippel,  Green,  and 
others.  Cases  of  scrofulous  phthisis  show  an 
early  infection  of  the  lymphatic  system,  and 
a  remarkable  correlation  appears  to  be  estab- 
lished between  the  external  gland  or  dis- 
charging surface  and  the  condition  of  the 
lungs.     If  the  glands  are  suppurating,  or 
if  the  fistula  is  open,  or  if  the  carious  bone 
freely  discharges,    the    lung-disease  will 
remain  quiescent,  and  progress  may  be  made 
towards  arrest ;  but  if,  on  the  other  hand, 
any  of  the  above  discharges,  in  the  most  of 
which  tubercle  bacilli  have  been  detected, 
should  be  checked  or  cease,  the  lung-disease 
passes  into  fresh  activity,  making  consider- 
able advance  and  extension.    This  has  been 
used  as  a  strong  argument  against  operating 
on  fistula  in  ano  if  the  lungs  have  been 
affected.   The  temperature-course  in  these 
cases,  if  active  lung-changes  are  taking  place, 
is  remarkably  fitful,  showing  evening  exacer- 
bations of  102°  to  104°  F.  and  morning 
depressions  of  96°  to  97°  F. ;  and  night- 
sweats  are  usually  very  profuse.  Patients 
of  this  type  lose  and  gain  flesh  with  great 
rapidity,  owing  probably  to  the  pyrexia  and 
nttulness  of  the  appetite. 

Scrofulous  phthisis  is  strongly  hereditary  ; 
it  prevails  chiefly  among  children  not  exceed- 
ing fifteen  years,  as  shown  by  Pollock,  many 
ot  these  presenting  the  well-known  strumous 
aspect,  the  clear  complexion,  enlarged  glands, 
chronic  inflammation  of  the  eyelids,  or  dis- 
charging ears.    They  are  attacked  early  with 


haemoptysis,  accompanied  by  cough  and 
wasting.  The  course  of  the  disease,  prob- 
ably on  account  of  the  relief  afforded  by  the 
various  discharges,  is  slow,  and  the  patient 
lives  on  for  a  considerable  period;  but,  as 
might,  be  expected,  the  development  of  the 
individual  is  slow  and  often  stunted.  Post- 
mortem examination  generally  shows  the 
ordinary  destructive  lung-changes  of  ad- 
vanced tubercular  phthisis,  with  considerable 
enlargement  of  the  various  glands — bron- 
chial, mesenteric,  cervical,  &c.  The  charac- 
teristics of  this  form  are  (1)  the  relation  of 
the  lung  symptoms  to  the  state  of  the  other 
organs  affected ;  (2)  the  tendency  to  excava- 
tion, and  to  cavity- contraction ;  (3)  its  dis- 
tinctly constitutional  character ;  (4)  the  great 
extremes  of  the  temperature-chart;  (5)  the 
rapid  changes  in  the  patient's  weight. 

7.  Hemorrhagic  Phthisis.— This  name 
is  intended  to  designate,  not  phthisis  arising 
from  the  results  of  haemoptysis  (phthisis  ab 
hcemoptoe— Niemeyer),but  a  formrecognised 
by  C.  J.  B.  Williams,  Peacock,  Hughes 
Bennett,  and  the  writer,  in  which  large  and 
repeated  haemorrhage  is  the  principal  feature, 
associated  with  a  small  amount  of  detectable 
disease.    It  is  more  common  among  men 
than  women,  in  the  proportion  of  five  to  one; 
and  the  period  of  attack  is  later  than  in  the 
ordinary  forms, possibly  owing  to  the  element  ' 
of  heredity  being  generally  absent.  The  patient 
may  have  had  signs  of  failing  health  before 
the  hsemoptysis,  but  often  he  is  apparently 
in  good  health  when  he  is  suddenly  attacked 
with,  profuse  haemoptysis,  the  blood  being 
florid,  the  haemorrhage  sometimes  lasting 
many  days,  and  always  causing  a  reduction 
in  flesh  and  strength.    Cough  and  expectora- 
tion follow,  yet  examination  of  the  chest  only 
indicates  slight  signs,  and  sometimes  none  at 
all.    When  present  they  are  to  be  found  in 
the  supra-   or  inter-scapular    regions,  or 
below  the  clavicle.    The  patient  improves, 
and  often  entirely  loses  his  cough  before  the 
recurrence  of  the  haemorrhage,  which  may 
not  take  place  for  days,  weeks,  months,  or 
even  years.   If  the  attacks  recur  often,  the 
cough  becomes  persistent ;  the  expectoration, 
when  not  sanguinolent,  is  muco-purulent ; 
wasting  and  night-sweats  appear;  and  the 
physical  signs  now  show  unmistakable  con- 
solidation, which  goes  on  to  softening  and 
excavation.   In  most  cases  the  disease  does 
not  extend  beyond  consolidation,  and  large 
quantities  of  blood  aro  expectorated  without 
fatal  results,  the  patients  recovering  in  the 
intervals,  and  sometimes  living  to  a  consider- 
able age.    Peacock  stated  that  in  most 
instances  some  more  or  less  exciting  cause 
of  a  depressing  character  is  to  be  detected, 
in  the  form  of  syphilis,  cold,  dysentery! 
bodily  strain,  exertion  of  voice;  but  the 
observer  will  often  fail  to  find  one.  The 
exact  pathology  of  this  form  of  phthisis  is 
uncertain,  because  few  of  the  patients  die 
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in  the  early  stage ;  but  it  is  probable  that  the 
hiemorrhage  is  produced  by  the  erosion  of 
the  pulmonary  vessels  by  bacillar  invasion, 
masses  of  tubercle  bacilli  having  been  shown 
to  be  present  in  the  walls  of  both  arteries  and 
veins  by  Weigert,  Koch,  Mugge,  and  Percy 
Kidd ;  and  in  heemorrhagic  phthisis  it  is 
probable  that  the  larger  vessels  are  thus 
attacked.  Though  this  can  be  considered 
only  a  clinical  variety  of  pulmonary  phthisis, 
the  cases  are  genuine  instances  of  consump- 
tion, as  is  proved  by  the  fact  that,  if  the 
patients  live  long  enough,  they  present  the 
same  phenomena  of  increasing  consolidation 
and  excavation  as  ordinary  phthisis. 

8.  Laryngeal  Phthisis. — See  Larynx, 

DlSGftSGS  of» 

9.  Chronic   Tubercular  Phthisis  — 

This  constitutes  the  ordinary  type  as  sketched 
under  the  head  of  Symptoms.  In  the  necrop- 
sies of  this  form  are  to  be  found  all  the 
pathological  elements  of  phthisis,  namely, 
tubercle— miliary,  grey,  and  white,  caseous 
masses,  and  infiltration— grey  and  catarrhal, 
croupous  pneumonia,  fibroid  tissue,  and 
calcareous  deposits,  showing  that  no  abrupt 
pathological  line  of  demarcation  can  be 
drawn  between  the  different  varieties  of 
phthisis,  whatever  clinical  peculiarities  they 
may  present;  and  that  the  appearance  of 
miliary  tubercle  is  a  matter  of  infection  of 
the  lymphatics,  in  which  time  plays  an  im- 
portant part. 

Diagnosis.— Phthisis  is  distinguished  from 
other  chest-affections  principally  by  the 
evidence  of  physical  signs.  The  evidences  of 
consolidation  separate  it  at  once  from  bron- 
chitis; while  the  tendency  of  the  signs  to 
become  localised  in  the  apices  of  the  lungs, 
their  special  characters,  and  the  combination 
of  consumptive  symptoms,  distinguish  it 
generally  though  not  invariably  from  pneu- 
monia. 

Of  the  various  forms  of  phthisis,  the  most 
difficult  to  diagnose  from  other  diseases  is 
acute  miliary  tuberculosis,  which  at  its  onset 
is  sometimes  mistaken  for  acute  bronchitis, 
from  the  fine  rales  and  rhonchi  accompany- 
ing the  miliary  formation.  It  has  also  been 
confounded  with  enteric  fever,  from  the  high 
pyrexia,  the  depression  of  the  patient,  and  the 
occasional  diarrhoea  accompanying  it ;  but  in 
both  cases  the  rapidly  advancing  symptoms, 
and  the  steadily  progressing  physical  signs, 
such  as  increased  and  scattered  crepitation, 
if  frequent  careful  examinations  be  made, 
ought  to  leave  us  in  no  doubt  as  to  the  nature 

of  the  case. 

The  diagnosis  between  scrofulous  pneu- 
monia (acute  phthisis)  and  croupous  pneu- 
monia is  not  easy  at  the  ushering  in  of  these 
complaints,  the  physical  signs  not  always 
sufficing  for  this  purpose.  In  a  short  time, 
however,  the  detection  of  tubercle  bacilli, 
and  later  of  lung-tissue  in  the  sputum,  and 
the  rapid  wasting,  make  matters  quite  certain. 


The  diagnosis  of  chronic  tubercular 
phthisis  from  anaemia  and  chlorosis,  some- 
times confused  with  it  on  account  of  the 
amenorrhoea  often  common  to  both,  is  made 
by  the  physical  signs  ;  by  the  different  kinds 
of  pallor  in  the  two  diseases ;  and,  lastly,  in 
chlorosis,  by  the  absence  of  wasting.  The 
diagnosis  of  excavation  in  phthisis  from 
bronchiectasis  is  by  no  means  easy,  as  the 
position  of  the  cavernous  sounds  is  not  always 
sufficient  to  determine  the  nature  of  the 
lesion.  Dilated  bronchi  are  found  in  the 
subclavicular  and  interscapular  regions,  and 
where  ulceration  is  proceeding  in  bronchi- 
ectasis lung-tissue  may  be  detected  in  the 
sputum  ;  but  the  presence  of  tubercle  bacilli 
at  once  settles  the  question  in  lesions  of 
phthisis,  while  the  convulsive  character  of 
the  cough,  and  the  fcetid  expectoration, 
abundant,  but  mixed  largely  with  air,  gener- 
ally enable  us  to  decide  in  favour  of  dilated 
bronchi. 

Duration  and  Prognosis.— Early  detec- 
tion of  the  disease,  and  improved  treatment, 
have  worked  a  great  revolution  in  our  ideas 
as  to  the  duration  of  phthisis. 

The  estimates  of  Laennec,  Louis,  Bayle, 
and  others  assigned  two  years  as  the  mean 
duration  of  life  in  phthisis  generally.  Pol- 
lock's statistics,  founded  on  between  3,000 
and  4,000  hospital  cases,  give  a  considerable 
extension  of  this,  inasmuch  as  at  the  end  of 
two  years  and  a  half  the  majority  were  suffi- 
ciently recovered  to  have  a  fair  expectation 
of  life.  ,  , 

The  statistics  of  C.  J.  B.  Williams  and  the 
writer,  founded  on  1,000  cases  among  the 
upper  classes,  give  an  average  duration  in 
198  deaths  of  7  years  8-72  months  ;  and  in 
802  living  of  8  years  2  months.  The  fact  of 
these  patients  having  all  been  one  year  and 
upwards  under  observation  necessarily  ex- 
cludes some  of  the  acute  cases  ;  but  with  this 
limitation  these  figures,  striking  though  they 
be,  may  be  taken  as  a  correct  average  for  the 
duration  of  the  disease  among  the  upper 
classes  under  modern  treatment,  especially 
as  72  per  cent,  of  the  living  had  recovered 
sufficiently  to  pursue  their  usual  avocations, 
and  many  among  them  had  already  lived 
upwards  of  twenty  years  since  then-  first 
attack.  The  duration  of  the  disease  is  found 
to  be  considerably  influenced  by  age ;  for  it 
is  longer  in  proportion  as  the  age  of  attack 
is  later,  this  retarding  influence  being  more 
conspicuous  among  males  than  females. 
Females  are  attacked  earlier,  and  the  disease 
in  them  rims  a  shorter  course  by  nearly  two 
vears  than  among  males. 

Of  the  varieties  of  phthisis,  acute  tubercu- 
losis is  the  most  rapid  in  its  course,  gener- 
allv  terminating  in  a  few  weeks,  or  occasion- 
ally in  a  few  days.  Scrofulous  pneumonia 
has  hardly  a  less  rapid  course,  though  it 
may  occasionally  be  retarded,  the  disease 
becoming  chronic,  and  the  patient  surviving 
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for  many  years.  Laryngeal  phthisis  has  a 
short  duration,  and  most  unfavourable  pro- 
gnosis. Catarrhal  phthisis  has  an  average 
duration  somewhat  below  the  average  of 
eight  years  of  ordinary  phthisis.  Fibroid 
phthisis,  on  the  other  hand,  exceeds  the 
ordinary  duration  by  nearly  two  years. 
Haemorrhagic  and  scrofulous  phthisis  are  both 
of  long  duration.  These  calculations  are 
based  on  statistics  of  patients  of  the  upper 
classes  treated  according  to  the  best  medical 
and  hygienic  treatment  known ;  but  if  hos- 
pital cases  are  reckoned,  the  average  duration 
of  phthisis  generally,  and  of  its  various 
forms,  must  be  held  to  be  much  lower  than 
the  above  estimate. 

The  prognosis  in  phthisis  depends  chiefly 
on  the  extent  to  which  the  system  is  infected, 
and  especially  whether  or  not  other  organs 
are  the  seats  of  tubercle.  Cases  of  acute 
tuberculosis  resemble  closely  those  of  pyaemia 
in  their  symptoms  and  fatal  course,  and  only 
differ  in  the  nature  of  the  pathological  pro- 
ducts. Similarly  single-cavity  cases,  where 
the  disease  is  strictly  limited,  bear  a  strong 
resemblance  to  chronic  abscesses,  which  go 
on  discharging  for  long  periods,  without 
materially  curtailing  the  life  of  the  patient. 
The  future,  therefore,  of  the  patient  depends 
to  a  great  extent  on  whether  the  disease  may 
be  considered  local  or  general,  though  of 
course  we  admit  in  both  instances  a  consti- 
tutional predisposition,  possibly  of  different 
degrees  of  intensity.  Where  the  infection  is 
rapid  and  complete,  as  in  acute  tuberculosis 
and  most  instances  of  scrofulous  pneumonia, 
the  prognosis  is  most  unfavourable.  Where, 
again,  the  disease  is  limited  to  one  lung,  and 
associated  with  similar  processes  in  the 
joints,  as  in  scrofulous  phthisis,  which  act  as 
diverticula  to  the  central  disease,  the  pro- 
gnosis becomes  far  more  hopeful,  and  the 
individual  may  last  on  for  many  years. 

The  prognosis  in  laryngeal  phthisis  is  most 
unfavourable,  in  consequence  of  these  cases 
being  always  associated  with  extensive  lung- 
tuberculosis  ;  while  in  hEemorrhagic  phthisis, 
where  the  pulmonary  mischief  is  small  and 
limited  to  the  root  of  the  lungs,  it  is  favour- 
able, excepting  of  course  the  accident  of 
death  during  an  attack  of  hiemorrhage.  The 
most  favourable  prognosis  of  phthisis  must 
be  retained  for  cases  of  inflammatory  origin, 
for  here  the  disease  often  remains  limited  for 
considerable  periods  of  time,  and  the  patient 
may  live  on,  almost  unconscious  of  it,  to  the 
Baton]  term  of  life.  If,  however,  the 
fibroid  element  be  largely  produced,  a  new 
clanger  arises  from  the  obstruction  to  the 
circulation  caused  by  the  contraction  of  the 
rangs,  which  may  be  followed  by  dilatation 

rinf  °eart>  dropsyf  and  death. 

The  influence  of  heredity  on  prognosis  lies 
m  its  precipitating  the  onset  of  the  disease, 
and  not  in  its  curtailing  its  duration,  though, 
or  course,  an  individual  attacked  earlier  will 


die  at  an  earlier  age,  the  duration  of  the 
disease  being  the  same.  Maternal  inherit- 
ance is  worse  for  the  children  of  both  sexes 
than  paternal,  for  while  the  father  transmits 
with  the  disease  a  certain  degree  of  resisting 
power,  the  mother  transmits  with  the  disease 
the  lack  of  resisting  power  which  is  the 
characteristic  of  her  sex.  The  influence  of 
stage  must  be  duly  taken  into  account,  for 
statistics  show  a  far  more  favourable  prospect 
for  mere  consolidation  than  when  a  cavity  is 
formed,  and  this  is  obvious  from  the  increase 
of  danger  arising  from  two  sources,  namely, 
from  purulent  infection  and  pulmonary 
aneurysms.  The  use  of  mountain  climates 
is  believed  to  have  improved  the  prognosis 
of  tubercular  consolidation,  and  to  have  in- 
creased the  percentage  of  recoveries  in  this 
stage. 

The  grounds  for  an  unfavourable  prognosis 
are  :  (1)  rapid  extension  of  disease  or  of 
lung- excavation ;  (2)  persistent  afternoon 
pyrexia  ;  (3)  symptoms  of  great  irritability  of 
the  gastro  -  intestinal  tract,  red  tongue, 
diarrhoea,  pain  in  the  abdomen;  (4)  great 
wasting  with,  or  without,  pyrexia,  combined 
with  a  good  appetite ;  (5)  strong  heredi- 
tary predisposition,  showing  itself  in  several 
brothers  and  sisters  being  attacked  at  an 
early  age ;  (6)  the  presence  of  albumen  in  the 
urine,  with  or  without  some  form  of  dropsy ; 
(7)  marked  dyspnoea,  especially  if  not  war- 
ranted by  the  condition  of  the  lungs;  (8) 
the  existence  of  considerable  excavation  in 
both  lungs  and  the  occurrence  of  pneumo- 
thorax. 

Treatment.— The  treatment  of  phthisis 
may  be  considered  under  four  heads :  (1) 
treatment  by  vnoculation;  (2)  medicinal; 
(3)  dietetic  and  hygienic  ;  and  (4)  climatic. 

1.  Inoculation. — In  1890  Koch  introduced 
the  treatment  of  phthisis  by  hypodermic  in- 
jection of  tuberculin,  a  glycerine  extract  of 
a  pure  cultivation  of  tubercle  bacilli,  in 
which  the  parasites  had  been  killed;  and 
maintained  that  early-stage  cases  could  be 
cured  after  four  to  six  weeks  of  this  treat- 
ment. Subsequent  experience  from  all  parts 
of  the  world  did  not  confirm  this  statement, 
but  demonstrated  that,  while  tuberculin  had 
a  strong  affinity  for  tuberculous  lesions  in 
various  organs  of  the  body  and  gave  rise 
to  characteristic  constitutional  reactions,  it 
caused  breaking  down  of  the  tuborcidar 
masses,  and  of  the  lung-tissue  in  their 
immodiate  neighbourhood,  fresh  eruption 
of  tubercle,  and  extension  of  old  cavities, 
the  sputum  containing  an  increased  num- 
ber of  tubercle  bacilli,  and  a  considerable 
amount  of  lung-tissue.  Virchow  found  in 
the  nocropsies  of  patients  treated  by  this 
method  various  kinds  of  pneumonia,  includ- 
ing what  he  termed  'injection  catarrhal 
pneumonia,'  and  in  one  case  tubercular 
meningitis,  which  he  attributed  to  this 
treatment.    Klebs  extracted  from  tuberculin 
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an  albuinose  called  tuberculocidin,  by  treating 
it  with  platinum  chloride,  and  certain  alka- 
loids, and  attributed  to  it  the  power  of 
arresting  tubercle ;  and  these  and  other  modi- 
fications of  tuberculin  have  been  tried  in 
the  treatment  of  phthisis,  without  any  suc- 
cess. 

2.  Medicine. — The  medicinal  treatment 
must  be  directed  to  four  objects  :  firstly, 
antiphthisical,  to  raise  the  standard  of  nutri- 
tion and  to  fortify  the  individual  against  the 
bacillar  invasion;   secondly,   antiseptic  or 
bacillicide,  to  promote  the  destruction  and 
elimination  of  the  bacillus    tuberculosis ; 
thirdly,  to  reduce  and  allay  the  local  inflam- 
mations and  congestions  which  accompany 
and  considerably  complicate  the  tubercular 
changes ;  and,  fourthly,  to  relieve  the  various 
urgent  symptoms.    The  first  object  is  carried 
out  by  tonics,  such  as  iron,  quinine,  arsenic, 
the  mineral  acids,  and,  above  all,  cod-liver 
oil,  which  has  been  shown  to  be  the  most 
effective  agent  of  all  in  improving  nutrition 
and  rendering  the  individual  less  liable  to 
bacillar  attack.    Some  precautions  are,  how- 
ever, necessary  to  ensure  its  being  tolerated 
for  long  periods.     The  pale  oil  should  be 
preferred,  and  ordered  in  doses  of  from  5j  to 
gss  shortly  before  or  after  meals.    The  best 
vehicles  for  it  are  the  vegetable  bitters- 
such  as  gentian,   calumba,   quassia,  nux 
vomica  and  strychnine,  hop,  camomile,  and 
cascarilla — combined  with  an  acid  or  alkali, 
according  to  the  state  of  the  gastric  mucous 
membrane,  and  rendered  more  palatable  by 
the  addition  of  tincture  or  infusion  of  orange 
peel,  or  syrup  of  ginger.    Various  other 
vehicles  are  used,  such  as  milk,  salt  and 
water,  lemon-juice,  orange  wine,  and  sherry ; 
while  many  patients,  especially  children,  take 
it  best  in  an  emulsion,  composed  of  cod-liver 
oil,  a  few  drops  of  liquor  potassaa  or  liquor 
ammonise,  with  an  essential  oil,  like  that 
of  cloves  or  cinnamon,  to  cover  the  taste. 
In  the  great  majority  of  cases  cod-liver  oil 
is  well  borne,  if  exhibited  with  discretion. 
Other  oils  are  of  use,  but  few  equal  the  cod- 
liver  oil  in  efficacy,  on  account  of  its  great 
penetrative  power,  and  of  its  forming  with 
the  biliary  and  pancreatic  juices  a  com- 
pound easily  absorbed  by  the  lacteals.  Malt 
extract  and  similar  preparations,  though  of 
greatly  inferior  nutritive  power  to  cod-liver 
oil,  often  cause  increase  of  weight,  chiefly 
by  assisting  the  patient  to  digest  more  starch, 
and  are  often  with  advantage  combined  with 
cod-liver  oil,  forming  a  palatable  compound  ; 
but  the  stimulating  quality  of  the  malt  some- 
times causes  increase  of  the  patient's  cough, 
and  does  not  augment  appetite.    Ot  greatly 
inferior  utility  to  the  oil  are  the  preparations 
of  phosphorus  and  sulphur. 

In  France  the  sulphur  springs  of  Eaux- 
Bonnes,  Cauterets,  Bagneres-de-Luchon,  and 
Bagneres-de-Bigorre  are  largely  frequented 
by  consumptives,  the  ground  of  this  treat- 


ment being  that  the  results  of  Claude 
Bernard's  experiments  show  that  sulphur 
when  absorbed  is  excreted  through  the  respi- 
ratory mucous  membrane.  Peter  considers 
that  any  benefit  that  may  accrue  is  owing  to 
the  influence  of  sulphurous  acid  on  the 
catarrhal  conditions.  Arsenic  appears  to 
exercise  a  most  beneficial  effect  in  those 
consumptives  who  can  digest  it,  and  often 
ui?der  its  influence  fever  and  night-sweats 
disappear,  and  weight  is  gained ;  and  the 
arsenical  waters  of  Mont  Dore,  La  Bourboule, 
and  Boyat  are  much  frequented  by  con- 
sumptives. 

The  second  object  of  treatment  is  anti- 
septic. The  admixture  of  antiseptics  with 
tubercle  and  tuberculous  sputum  has  ren- 
dered the  inoculation  of  guinea-pigs  and 
rabbits  with  them  harmless,  namely,  sul- 
phuretted hydrogen,  iodide  of  mercury,  cor- 
rosive sublimate,  iodine,  carbolic  (2  to  3  per 
cent.)  and  boric  acid,  helenine,  creasote, 
phenyl-acetic  and  phenyl-propionic  acids, 
and  sulpho-carbolate  of  sodium.  Some  were 
actually  mixed  with  tubercle,  and  then  in- 
jected; others  were  injected  afterwards, 
separately  from  the  virus.  All,  when  used  in 
sufficient  strength,  were  successful  in  check- 
ing the  evolution  of  the  disease  in  animals, 
and  have  been  used  in  consequence  in 
phthisis ;  but  only  with  very  moderate  suc- 
cess. Moist  heat  is,  however,  the  most 
powerful  bacillicide  ;  tubercular  sputum  can 
be  rendered  innocuous  by  exposure  to  a 
boiling  temperature.  The  application  of 
antiseptics  has  been  made — (1)  through  the 
air-passages  by  sprays,  inhalations,  and 
'  antiseptic  respirators  ' ;  (2)  by  hypodermic 
injection;  (3)  by  injection  per  rectum  of 
sulphuretted  hydrogen  and  carbonic  acid 
(Bergeon) ;  (4)  through  the  stomach  as 
medicines;  and  (5)  by  intra-pulmonary 
injections  through  the  wall  of  the  thorax  into 
tubercular  cavities.  It  cannot  be  affirmed 
that  any  of  these  forms  of  antiseptic  treat- 
ment have  succeeded  in  destroying  the 
bacillus  or  in  counteracting  the  effect  of  the 
ptomaines  which  it  is  supposed  to  propagate  ; 
and  far  better  results  have  been  obtained  by 
constitutional  measures  which  render  the 
individual  less  vulnerable  to  bacillar  attack. 

The  third  object  of  treatment,  the  reduc- 
tion of  local  inflammation,  is  best  accom- 
plished by  mild  antiphlogistic  means,  such 
as  salines,  with  or  without  antimony;  and 
counter-irritation  to  the  chest-wall  by 
blisters,  iodine,  or  vesicating  liniments, 
mustard,  or  the  milder  but  still  effectual 
application  of  linseed-rneal  poultices.  Steady 
continuance  with  these  will  often  render 
sedatives  for  the  cough  unnecessary.  The 
•pyrexia  in  many  cases  does  not  require 
special  treatment,  but  will  subside  under  the 
general  measures  directed  towards  the  re- 
duction of  local  inflammation.  Where  this  is 
not  the  case,  and  the  excessive  temperature, 
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rising  to  108°  to  105°  F.,  torments  and  wastes 
the  patient,  phenazone  (gr.  x.-xv.  every  four 
hours)  during  the  pyrexia,  acetanilid  and 
phenacetin  (gr.  v.  twice  a  day),  salicin  (gr.  v. 
to  x.  every  four  hours),  or  tincture  of  aconite 
(Tf[  v.)  with  digitalis,  will  cause  temporary 
lowering  of  the  body  heat,  with  free  per- 
spiration. 

The  fourth  object,  namely,  the  palliative 
treatment,  includes  that  of  the  various 
urgent  symptoms. 

The  cough,  when  not  reduced   by  the 
counter-irritation,  may  be  to  a  certain  extent 
allayed  by  a  combination  of  sedatives,  such 
as  opium  and  its  alkaloids,  conium,  henbane, 
diluted  hydrocyanic  acid,  American  cherry, 
with  mild   expectorants,  of  which  chloric 
ether,  lemon  juice,  and  squill  are  examples. 
"Where  the  cough  is  frequent  and  the  expec- 
toration difficult,  and  there  is  proof  of  active 
dis  ease,  tubercular  or  pneumonic,  proceeding 
in  the  lungs,  an  effervescing  saline,  containing 
carbonate  of  ammonium,  with  small  doses 
of  opium  and  antimonial  wine,  taken  two  or 
three  times  at  night,  will  greatly  relieve  the 
symptoms,  the  rule  in  the  treatment  of  con- 
sumption being  to  restrict  the  sedatives,  as 
far  as  possible,  to  the  night,  so  as  not  to 
interfere  with  the  appetite  and  digestion. 
The  preparations  of  tar,  in  the  form  of  cap- 
sule, pill,  or  solution,  are  useful  in  reducing 
profuse  expectoration.     The  inhalations  of 
iodine,  compound  tincture  of  benzoin,  car- 
bolic acid,  creasote,  larch,  and  turpentine 
are  useful  if  expectoration  is  offensive  or 
requires  stimulating ;   or,  again,  those  of 
chloroform,  conium  and  hop,  when  the  cough 
i3  convulsive  and  dry. 

The  pains  in  the  chest  may  be  alleviated 
by  blistering,  painting  with  tincture  of 
iodine,  or  stimulating  liniments,  such  as  tur- 
pentine and  ammonia;  or  else  on  Dr. 
Frederick  Roberts's  plan,  by  securing  the  im- 
mobility of  the  side  by  strapping. 

Night-sweats,  when  profuse,  may  be 
reduced  by  oxide  of  zinc  (gr.  ij.  to  iv.),  by 
gallic  or  sulphuric  acids,  by  sulphate  of  iron, 
by  arseniate  of  iron  (gr.  £  to  4),  or  most 
effectually  of  all  by  the  preparations  of  bella- 
donna, in  the  form  of  the  extract  (gr.  £  to 
gr.  1),  or  as  the  solution  of  sulphato  of 
atropine  (TTlj-  to  ij.),  or  used  hypodermically ; 
but  these  often  cause  dryness  of  the  mouth 
and  fauces.  Dover's  powder  in  10  gr.  doses 
is  useful,  but  nitrate  of  pilocarpine  (gr.  fo), 
and  picrotoxine  (gr.  fc,  in  form  of  a  pill),  are 
more  effectual. 

iHorrJuea,  where  due  to  bilious  derange- 
ment and  an  acid  state  of  the  prim®  via,  is 
best  treated  by  mercurial  aperients,  combined 
with  carbonate  of  sodium  or  lime  water. 
Where  it  partakes  of  the  nature  of  a  flux, 
accr,rQpanied  by  a  pale  tongue  and  great  de- 
bility, it  may  be  checked  by  astringents,  such 
as  hamatoxylum,  catechu,  krameria,  bael,  and 
carbonate  or  subnitrate  of  bismuth.  When 


ulceration  of  the  intestine  is  present,  it  is 
generally  but  not  always  characterised  by  a 
red,  irritable  tongue,  pain  and  tenderness  of 
the  abdomen,  and  persistency  of  the  diar- 
rhoea.   Here,  as  in  other  forms  of  ulceration, 
opium  and  its  alkaloids  answer  best,  and 
may  be  given  internally  with  sulphate  of 
copper  (gr.  ±  to  £)  every  three  or  four  hours. 
When  the  stomach  is  too  irritable  to  tolerate 
medicine  by  the  mouth,  opium  or  morphine 
suppositories  are  useful,  but  still  better  are 
opiate  enemata,  which,  acting  more  directly 
on  the  ulcers,  check  the  pain  and  diarrhoea, 
and  often  afford  considerable  relief.  The 
amount  of  injection  to  be  used  at  a  time 
must  be  regulated  by  the  probable  extent  of 
ulceration ;  and  as  a  vehicle,  in  cases  of  irri- 
tability, linseed  tea  will  be    found  most 
serviceable.    In  very  obstinate  cases  tannic 
acid  (four  to  five  grains)  and  acetate  of  lead 
(three  to  four  grains)  may  be  added  to  the 
injection.     The   opposite  state   of  bowels, 
namely,  constipation,  is  very  common  in  the 
early  stages  of  phthisis,  and  is  best  corrected 
by  changes  in  diet,  such  as  the  use  of  brown 
bread  and  oatmeal,  cooked  and  fresh  fruit, 
regular  exercise,  and,  if  these  prove  insuffi- 
cient, a  mild  aloetic  or  rhubarb  pill,  or  the 
use  of  some  mineral  water,  as  Friedrichshall, 
Pullna,  Carlsbad,  ^Esculap,  Rubinat,  Hunyadi 
Janos,  and  others. 

The  dyspnoea  of  advanced  cases  generally 
arises  from  difficulty  of  expectoration  and 
the  greatly  curtailed  respiratory  power,  and 
may  be  relieved  by  spirit  of  ether,  carbonate 
of  ammonium,  and  other  diffusible  stimu- 
lants, or  by  the  inhalation  of  oxygen  or  of 
iodide  of  ethyl  (capsules  m_  hj.  to  v.  for  in- 
haling).   The  pain  arising  from  perforation 
in  pneumothorax  is  best  treated  by  diffusible 
stimulants,  and  strapping  the  side  to  limit 
the  movements  of  respiration ;  and  if  much 
liquid  effusion  or  accumulation  of  air  takes 
place,  it  is  sometimes  advisable  to  tap  the 
chest ;  but,  as  a  rule,  the  state  of  the  patient 
does  not  allow  of  very  active  measures. 

Bed-sores  should  be  prevented  by  the  use 
of  a  water-bed,  and  the  skin  of  the  dependent 
parts  can  be  fortified  by  a  lotion  of  spirit 
and  water  (1  part  in  4).  If  a  bed-sore  has 
formed,  it  is  best  to  protect  it  from  friction  by 
,us°  ?f  circular  air  or  down  cushions,  or 
thick  felt  plaster,  and  the  raw  surface  can 
bo  painted  with  collodion,  or  be  rejmlarlv 
dressed.  J 

3.  Diet.— The  great  object  being  to  intro- 
duce as  large  a  quantity  of  nutritious  food  as 
can  be  digested,  abundance  of  meat,  plainly 
cooked,  with  fresh  vegetables,  and  a  fair 
amount  of  bread  and  starchy  food,  should  be 
given.  Fatty  material,  if  it  can  be  digested, 
should  bo  largely  represented  in  the  dietary 
and  many  physicians  advise  largo  quantities' 
of  cream,  butter,  and  suet ;  but,  considering 
the  largo  amount  of  fatty  matter  included  in 
cod-liver  oil,  which  is  a  severe  test  at  first  to 
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the  digestive  powers,  it  is  not  advisable  to 
increase  the  amount  of  fat  until  the  oil  is 
well  tolerated.    Milk,  if  it  agrees  (1  to  1£ 
pint  a  day),  alone  or  with  lime  water,  is  a 
staple  food  for  the  consumptive ;  and  when 
cow's  milk  disagrees,  ass's  or  goat's — the 
unpleasant  flavour  of  the  latter  disguised  by 
orange-flower  water  —  may  be  substituted 
with  advantage.  Koumiss  and  Kefir,  prepared 
from  fermented  mare's  or  cow's  milk,  are 
frequently  used  in  Germany  and  Russia,  but 
they  have  not  become  popular  in  this  coun- 
try.   The  digestive  powers  being,  as  a  rule,  ■ 
weakened,  much  good  may  be  done  by  | 
the  addition  of  animal  ferments,  such  as 
liquor    pepticus    and  liquor  pancreaticus, 
to  the  food,  which,  becoming  peptomsed, 
is  much  more  easily  assimilated  {see  Pbp- 
tonised  Food).    In  the  early  stages  stimu- 
lants  are  not  largely  required,   as  they 
increase  the  cough  and  lung-imtation ;  but 
when  the  strength  fails,  and  the  powers  of 
digestion  are  weak,  they  may  be  given  fre- 
quently in  the  form  of  brandy  or  whisky, 
and  advantageously  combined  with  liquid 
nourishment,  such  as  eggs,  soups,  various 
meat- essences  and  panadas,  arrowroot,  and 
ielly.    When  wine  is  required,  in  chrome 
cases,  it  will  be  found  that  claret,  hock, 
sauterne,  and  chablis  tend  to  irritate  the 
cough  less  than  the  stronger  wmes.  Cham- 
pagne should  be  given  where  the  prostration 
is  great,  and  it  often  is  useful  in  aiding 
expectoration.  In  cases  of  laryngeal  phthisis 
where  the  dysphagia  is  urgent,  it  is  often 
advisable  to  feed  the  patient  by  nutritive 
enemata  or  suppositories. 

Hyaiene.  —  The    consumptive  patient 
should  inhabit  a  well-ventilated,  well-drained 
house,  built  on  a  dry  soil,  sand  or  gravel, 
sheltered  from  cold  winds  and  well  exposed 
to  the  south,  not  hemmed  in  by  trees,  the 
most  suitable  for  the  neighbourhood  oi  the 
house  being  of  the  coniferaj  order.  The  bed- 
room should  be  lofty,  provided  with  a  fire- 
place for  warmth  and  outlet  ventilation ;  and 
unless  the  cubic  space  be  abundant,  1,500  to 
2  000  cubic  feet  per  head,  inlets  for  the 
supply  of  fresh  air,  in  the  form  of  Chowne's 
tubes,  should  supplement  the  ordinary  in- 
draught of  the  door  and  Wow.  Both 
bedroom  and  sitting-room  should  be  exposed 
to  the  sun's  rays,  for  the  ™}{jmg 
ence  of  which  there  is  no  substitute ,  and  t 
is  well  to  secure  for  the  patient  himself  their 
Wfit  as  long  and  as  often  as  possible. 
fTu  pyrexia!  cases  are  the  better  for  being 
exposed  (as  is  the  custom  in  German  hos- 
pitals) on  couches   in  open  balconies  ad- 
fSg  the  wards  during  the  best  hours ,  of 
the  day,  and  thus  enjoying  the  full  influence 
oFsunshineandfreshair  The ^sputum ^should 
be  received  into  a  vessel  containing a. disin- 
fectant, to  be  frequently  emptied  or  it  may  be 
burnt,  as  is  done  at  the  Hospital  for  Consump- 
tion and  Diseases  of  the  Chest,  Brompton. 


Clothing  and  Exercise. —  The  under- 
clothing should  be  woollen,  either  flannel  or 
lambswool,  or  perhaps  in  summer  merino 
may  be  allowed,  the  object  being  to  secure 
a  good  non-conductor  of  changes  of  the 
temperature  which  will,  at  the  same  time, 
absorb  cutaneous  moisture.  The  rest  of  the 
clothes  must  be  adapted  to  the  season,  the 
invalids,  male  or  female,  always  bearing  in 
mind  their  greater  liability  to  catarrh  than 
ordinary  persons,  and  using  wraps  freely, 
more  especially  when  driving.  The  wearing 
of  respirators,  though  undoubtedly  a  protec- 
tion against  cold,  is  not  always  desirable,  as, 
unless  the  wire  meshes  are  widely  separated, 
they  considerably  impede  free  respiration, 
and  form  a  kind  of  muzzle.  A  woollen  scarf 
passed  over  the  mouth  and  nose,  in  the  fashion 
of  omnibus  drivers,  or  for  ladies  a  good 
Shetland  veil  or  '  fleecy  cloud,'  answers  the 
same  purpose  without  obstructing  respiration. 

Exercise  must  depend  on  the  stage  of 
the  disease  and  the  strength  of  the  patient. 
In  the  first  stage,  especially  when  the 
disease  is  limited  to  one  lung,  and  no 
fever  or  hemorrhage  is  present,  active  exer- 
cise in  the  form  of  walking  is  advisable. 
Under  careful  superintendence,  certain  gym- 
nastic exercises  may  be  of  benefit,  which,  by 
raising  the  arms,  lift  the  upper  ribs,  and 
increase  the  size  of  the  thoracic  cavity, 
especially  in  the  upper  regions,  and  thus 
necessitate  a  larger  inspiration  of  air  ;  and  in 
time  this  leads  to  further  development,  and 
even  to  hypertrophy  of  the  healthy  lung. 
Emphysema  may  be  produced  in  the  diseased 
lung  by  this  means,  which  is  useful  m  limit- 
ing any  further  advance  of  infective  tuber- 
cular disease.  if 
Biding  is  excellent  for  a  large  number  of 
patients,  being  intermediate  between  the 
active  and  passive  varieties  of  exercise. 
Where  the  disease  is  more  extensive  and 
advanced,  only  the  passive  forms  of  driving 
and  sailing  are  possible. 

4  Climate.— The  main  point  to  be  held  m 
view  is  to  give  the  consumptive  a  climate  in 
which  he  can  breathe  freely,  take  abundant 
outdoor  exercise,  and  experience  that  amount 
of  stimulating  influence  which,  while  it 
improves  his  appetite  and  powers  of  digestion, 
does  not  irritate  the  mucous  membrane  ot 
the  lungs  or  increase  the  cough.  The  selec- 
ion  is  generally  difficult,  and  not  only  de- 
pends  on  the  class  of  cases,  but  must  be 
fometimes  modified  by  individuaT peouW 
tTes.    See  Climatk,  Treatment  of  Disease  by. 

The  writer's  statistics,  founded  on  251 
consumptives,  who  passed  one  or  more 
wmteiT  n  warm  climates  out  of  England, 
^st  the  most  favourable  results  to  sea- 
voyages,  and  the  next  to  Egypt  and  other 
dTclimates.  The  Mediterranean  basin, 
deluding  Riviera,  Malaga,  Algiers,  and  the 
Sands  of  this  sea,  follows  next  m  point 
of   success;  while    the  moist  temperate 
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climates  of  Pan  and  Kome  give  far  less  good 
residts,  and  Madeira  only  slightly  surpasses 
these.    The  same  statistics  show  the  foreign 
health-stations  to  be  on  the  whole  more  suc- 
cessful in  prolonging  life  than  the  English 
ones  ;  but  we  must  not  forget  that  the  most 
advanced  cases  fall  to  the  lot  of  the  latter, 
on  account  of  the  difficulty  of  travelling; 
and,  on  the  other  hand,  a  great  advantage 
enjoyed  by  the  home  stations  is  the  superiority 
of  the  food,  which  may  in  some  degree  com- 
pensate for  the  smaller  number  of  days  in 
which  exercise  can  be  taken,  and  the  greater 
vicissitudes  of   weather.     Of  the  British 
Channel  health-resorts  the  more  easterly, 
such  as  Hastings,  Ventnor,  and  Bourne- 
mouth,   have    afforded   more  favourable 
results  than  Torquay  and  Penzance.    It  is 
impossible  in  a  few  sentences  to  lay  down 
rules  for  climate-selection,  but  a  few  general 
outlines  may  be  given  of  the  suitability  of 
different  groups  of  agencies. 

The  British  south-coast  stations  are  bene- 
ficial m  scrofulous  phthisis,  and  in  many 
cases  where  the  appetite  is  poor,  and  ten- 
dency to  catarrh  not  the  prevailing  feature. 
They  are  beneficial  too  in  cases  of  chronic 
limited  cavity.  In  the  catarrhal  form  of 
phthisis  the  Canary  Islands,  Madeira,  and 
the  West  India  Islands,  especially  the  Blue 
Hills  of  Jamaica,  are  advantageous;  the 
combination  of  warmth  with  saline  influ- 
ence, and  the  absence  of  stimulating  qualities 
seeming  to  answer  best. 

Dry  stimulating  marine  climates,  such 
as  the  Riviera  and  Malaga,  are  recommended 
in  phthisis  supervening  on  inflammatory 
attacks,  and  in  all  cases  where  it  is  desirable 
to  combine  stimulating  influence  with  a 
moderate  degree  of  warmth,  and  decided 
oryness  of  atmosphere.  Where  greater 
warmth  with  a  little  more  moisture  is 
required,  Algiers,  and  the  islands  of  Corsica, 
Sicdy,  and  Corfu  will  suit  better.  As  better 
examples  of  warm  dry  climates  may  be 
instanced  those  of  the  Pacific-of  Sierra 
Madre,  Goronado  Beach,  Santa  Monica,  and 
-Los  Angeles. 

Where  the  stimulating  influence  is  undesir- 
able, as  in  patients  of  excitable  temperament, 
or  irritable  gastric  mucous  membrane,  the 
dry  -inland  climates,  like  those  of 
•Egypt  or  South  Africa,  are  preferred 
JW»  to  South  America,  Australia, 
S  I*  Zealand'  r°and  the  Cape,  or  the 
in  cal°nf\t0  *he  £ape  itself'  are  Seated 
Z??ZZ  hmm0rr^c  Phfchi9i8'  of  ^rofu- 
T  vS  918  e.3Peciallv  with  fistula  in  ano, 
1  nfi  l  T  ♦WIth   "PPnyema,  in  cases  of 

inrrff*.18  utneflual  *°  much  exercise,  and 
work  J  i  Pat,eDl9  have  snfrered  from  over- 
sThZ^Io^         nt  iD  CTOWded  Cities- 

tflesLl^'T1716  con«iderable  mass 
™  testimony  in  favour  of  this  form  of 
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climatic    treatment    for    consumption,  in 
Europe,   Africa,   and    North    and  South 
America,  has  rendered  it  the  most  popu- 
lar one  of  the  day.     The   writer's  statis- 
tics of  247  consumptives  treated  in  Davos, 
St.  Montz,  Colorado,  and  the  South  African 
highlands  show  that  in  unilateral  tubercular 
consolidation  more  or  less  extensive  improve- 
ment occurred  in  97£per  cent.,  and  complete 
arrest  of  the  disease  in  66|  per  cent.,  and 
that  even  in  bilateral  cases  the  percentage  of 
arrest  was  40.    The  results  in  cavity  cases 
were  not  so  favourable,  about  54  per  cent, 
improving    and  35    per    cent,  becoming 
worse.    These  results  are  the  most  favour- 
able, but  it  must  be  remembered  that  the 
greater  part  were  achieved  in  incipient  and 
limited  cases  after  residences  varying  from 
months  to  years. 

At  present  the  Andes,  the  Rocky  Moun- 
tains, and  the  Alps,  and  even  the  South 
African  highlands,  are  frequented  by  con- 
sumptives ;  but  the  conditions  of  temperature 
and  altitude  manifestly  vary  greatly,  and 
while  the  climates  of  Quito  and  Santa  Fe  di 
Bogota  resemble  in  temperature  that  of 
Malaga,  the  winter  extremes  of  Davos  and 
St.  Montz  in  the  Alps  are  more  nearly  akin 
to  those  of  Canada.    The  Colorado  climate 
is  a  very  sunny  mountain    climate,  with 
considerable  extremes,  but  drier  than  the 
Swiss.    In  all  these  places,  however,  there 
exists  a  distinctly  specific  influence  apart 
from  that   of  heat  and  moisture,  in  the 
form  of  diminished  barometric  pressure, 
producing  rarefaction  and  diathermancy  of 
the  atmosphere,  which   is   shown  in  the 
patients   residing  at  high  altitudes.  The 
chest  becomes  expanded,  and  hypertrophy 
of  the  healthy  lung-tissue  takes  place,  ac- 
companied by  vesicular  emphysema  around 
the  lesions.    Patients  with  tubercular  con- 
solidation of  one  or  both  lungs,  provided 
the  lesions  admit  of  sufficient  lung  surface 
for  proper  aeration,  the  powers  of  the  circu- 
lation be  sufficiently  good  to  allow  of  exercise, 

far f^T  6  n°f  P^6xia'  are  the  Pr°Per  ^ses 
for  this  form  of  climate,  and  in  many  of  such 

complete  arrest  of  the  disease  may  perhaps 
be  predicted.  These  high  altitudes  are  also 
suited [fop  hemorrhagic  phthisis  or  phthisis 
of  distinctly  hereditary  origin,  provided  it  be 
not  too  advanced;  and  they  are  contra- 
mdicated  in  (1)  old  patients,  (2)  catarrhal 
and  laryngeal  phthisis,  (3)  phthisis  with  albu- 
minuria, (4)  phthisis  with  double  cavities, 
ana  wherever  the  extent  of  the  disease  or 
the  condition  of  the  lung  places  the  patient 
in  the  category  of '  advanced  cases.' 

C.  Theodore  Williams. 


physical  education._iNTRo. 

duotion — Physical  education  concerns  itself 
with  the  fullest  development  of  the  body  iust 
as  education,  in  the  general  sense  of  the  term 
has  for  its  object  the  fullest  development  of 
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the  manifold  qualities  of  the  mind.  A  child 
of  normal  faculties  brought  up  in  the  midst 
of  a  civilised  people,  and  deprived  of  sys- 
tematic teaching  of  any  kind,  would,  when 
manhood  was  reached,  exhibit  a  degree  of 
intellectual  development  which  might  sur- 
prise those  who  can  conceive  no  mental 
worth  unless  it  be  the  product  of  the  peda- 
gogue. An  individual  thus  left  to  himself 
would  learn  much  from  observation,  expe- 
rience, and  example,  but  the  methods  of  his 
mind  would  be  clumsy  and  imperfect,  and 
he  would  lack  those  arts  whereby  knowledge 
can  be  economically  and  systematically 
acquired  and  conveniently  employed.  He 
would,  in  fact,  remain  imperfectly  developed, 
and  would  have  missed  the  opportunity  of 
making  the  best  of  his  faculties. 

It  is  precisely  the  same  with  the  physical 
development  of  the  body,  if  it  still  be 
assumed  that  the  individual  is  born  among 
a  civilised  people.  To  simply  leave  a  child 
to  his  own  devices  when  he  is  not  engaged 
in  school  work,  is  not  to  provide  him  with 
a  sound  or  even  an  efficient  education  of 
the  body.  It  must  be  borne  in  mind  that 
the  modern  child  has  departed  very  far  from 
the  primitive  savage,  and  that  his  environ- 
ment, the  claims  upon  his  energies  and  the 
trammek  of  civilisation,  no  longer  render  it 
possible  to  leave  the  perfecting  of  his  body 
solely  to  '  nature.'  It  cannot  even  be  said 
that  the  physical  development  of  the  higher 
race  of  savage,  when  mythological  matter  is 
excepted,  leaves  nothing  to  be  desired. 

Physical  education,  therefore,  to  be  of  the 
highest  service,  must  be  precise  and  system- 
atic, must  be  graduated  and  progressive,  and 
must  be  adapted  to  the  personality  of  the 
individual.  It  must  be  conducted,  indeed, 
upon  precisely  the  same  lines  as  is  the  better 
formulated  education  of  the  mind. 

Physical  education  involves  exercise  and 
movement.  Save  by  exercise,  there  is  no 
means  of  developing  any  portion  of  the 
organism,  even  provided  that  the  supply  of 
food  and  of  air  be  sufficient.  Exercise  means 
growth,  functional  vigour,  and  the  main- 
tenance of  a  high  standard  of  organic  life. 
Undue  rest  is  followed  by  feebleness  and 
decay.    Absolute  rest  is  found  only  in  death. 

It  is  assumed  in  the  present  article  that 
exercise  is  confined  within  proper  limits.  The 
subject  of  the  abuse  of  physical  exercise  is 
dealt  with  in  another  article.  See  Exercise. 

1.  The  effect  of  Exercise  upon  the 
Body. — Exercise  increases  the  size  of  a 
muscle,  the  stoutness  of  its  tendon,  and  the 
power  it  can  command.  The  stronger  the 
muscles,  the  finer  and  denser  are  the  apo- 
neuroses with  which  they  are  connected, 
and  the  firmer  are  the  fascia;  which  hold 
them  in  position.  Muscles  act  upon  articu- 
lations. The  duly  exercised  joint  has  a 
good  covering  of  cartilage,  powerful  liga- 
ments, and  well- developed  bony  parts.  Exor- 


cise, moreover,  influences  the  size  of  the 
bones  upon  which  the  muscles  act,  renders 
them  stronger  and  denser,  and  emphasises 
their  anatomical  details. 

Exercise  induces  a  more  vigorous  respir- 
ation, and  under  increased  breathing  efforts 
the  lung-capacity  and  the  size  of  the  thorax 
are  augmented.  It  accelerates  also  the 
blood- circulation,  and  the  effect  of  an  in- 
creased blood-supply  upon  the  size  and 
condition  of  the  tissues  concerned  is  well 
known. 

The  secret  of  the  size  and  proportions  of 
the  future  man  lies  buried  in  the  ovum  from 
which  the  individual  is  developed.  It  may 
be  said,  indeed,  that  there  are  two  propor- 
tions possible  in  every  human  body :  first, 
that  which  is  congenital,  inherited,  and  pre- 
determined ;  and,  secondly,  such  an  increase 
or  modification  of  these  proportions  as  may 
be  effected  by  proper  exercise. 

The  child  of  short  and  stunted  parents 
will  probably  also  be  short  and  stunted,  and 
remain  so  in  spite  of  an  elaborate  physical 
training. 

A  young  child  is  a  very  plastic  object,  but 
it  cannot  quite  be  moulded  as  potter's  clay ; 
and  there  are  many  cases  of  congenital 
narrowness  of  chest  and  lack  of  symmetry 
in  limbs  which  no  system  of  physical 
education  can  remove. 

The  effects  of  systematised  exercise  upon 
the  growth  and  development  of  the  body 
have  been  demonstrated  by  many  observers, 
and  have  been  expressed  in  the  form  of 
actual  measurements  by  Maclaren  and  others. 
In  the  Beport  of  the  Anthropometric  Com- 
mittee, the  measurements  of  eighty-nine 
professional  and  amateur  athletes  are  given, 
with  the  following  results :  '  Their  average 
stature  exceeds  that  of  the  general  popula- 
tion from  which  they  are  drawn  by  0'68  inch, 
while  their  average  weight  falls  short  of  that 
standard  by  14-5  lb.  The  ratio  of  weight  to 
stature  is  2-100  lb.  in  the  athlete,  2;323  lb. 
in  the  general  population,  for  each  inch  of 
stature. 

In  noting  the  effects  of  physical  exercises 
by  means  of  measurement,  the  most  con- 
spicuous attention  is  drawn  to  the  increase 
in  height  and  in  the  circumference  of  the 
chest.  In  young  subjects  there  is  strong 
evidence  in.  support  of  the  belief  that 
systematised  exercise  may  actually  increase 
height.  In  cases  in  which  the  training  has 
been  commenced  after  the  growth  of  the 
body  has  ceased,  any  increase  in  stature  is 
to  be  ascribed  to  a  straightening  of  the  spine 
and  an  improved  carriage. 

In  considering  the  general  question  ot 
increase  in  chest-girth,  care  must  be  taken 
not  to  ascribe  this  improvement— as  some 
are  apt  to  do— entirely  to  an  increase  in  the 
capacity  of  the  thoracic  cavity.  This  is 
probably  in  all  cases  of  much  less  effect 
than  muscular  development.    In  measuring 
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the  chest,  the  tape  passes  over  those  very 
muscles  which  are  prone  to  the  most  con- 
spicuous development  in  those  who  practise 
gymnastic  exercises,  for  example,  the  pec- 
torals and  the  great  muscles  passing  from 
the  trunk  to  the  upper  limb.  The  effect  of 
proper  exercise  in  augmenting  the  respira- 
tory capacity  to  a  certain  degree  is,  however, 
undoubted. 

A  physical  training  does  something  more 
than  merely  increase  the  size  of  the  limbs, 
and  add  to  the  stature.  It  tends  to  render 
all  parts  of  the  body  symmetrical,  and  more 
perfectly  proportioned.  Of  all  animals,  man 
is  the  most  subject  to  variations  in  proportion 
and  symmetry.  Not  only  do  children  often 
grow  in  a  fitful  and  irregular  manner,  but 
they  may  exhibit  unequal  developments,  one 
side  appearing  to  be  larger  than  the  other. 
Such  deviations,  which  are  distinct  from 
actual  deformities,  a  well-directed  system  of 
training  will  usually  correct. 

There  must  needs  be  a  limit  to  the  growth 
of  muscles,  and  those  exercised  to  too  great 
a  degree  will,  after  attaining  a  certain  size, 
commence  to  waste. 

Moreover,  from  exercise  there  result  an 
increase  in  the  contractile  force  of  the  muscles, 
and  an  improvement  in  the  speedy  and  com- 
plete contraction  of  their  fibres.  The  muscles 
of  an  athlete  when  in  training  contract  with 
extraordinary  force  under  the  electric  cur- 
rent ;  the  muscular  sense  is  developed  to  its 
utmost;  the  perfection  of  the  reflex  act  is 
attained ;  the  power  of  coordination  possessed 
by  the  individual  is  augmented ;  and  move- 
ments at  one  time  complex  and  difficult  are 
carried  out  with  ease.  In  this  way  the 
nervous  system  is  saved  a  great  expenditure 
of  force. 

One  conspicuous  feature  in  muscular  train- 
ing is  the  increase  in  the  possibilities  of 
automatism,  and  another  remarkable  element 
is  the  economy  of  force  which  results  from 
muscular  education.  He  who  has  been  well 
trained  physically,  possesses  not  only  a  com- 
plete, but  an  intelligent,  use  of  his  muscles. 
His  movements  are  powerful,  are  under  ab- 
solute control,  are  precise,  and  capable  of  the 
finest  and  most  elaborate  adjustment.  The 
art  of  the  athlete  consists  not  in  employing 
the  greatest  amount  of  power  in  effecting  a 
movement,  but  in  carrying  out  that  move- 
ment with  the  least  possible  expenditure  of 
force. 

Not  only  does  a  systematic  training  pro-  I 
mote  the  fullest  growth  of  the  body,  and 
help  the  individual  to  attain  to  something 
approaching  a  perfect  symmetry,  but  it  gives 
Jo  him  an  easy  and  graceful  carriage,  and  a 
bearing  which  has  about  it  the  mark  of 
vigour  and  completeness.  With  suitable  ex-  ' 
erases,  the  shuffling  and  shambling  gait  dis- 
appears, the  loutish  boy  ceases  to  look  loutish, 
and  the  gawky  girl  no  longer  excites  com- 
ment,  rounded  shoulders  become  square,  and 


bending  backs  are  made  straight.  The 
athlete,  so  far  as  his  body  and  his  personal 
equation  are  concerned,  has  reached  the  full 
and  perfect  stature  of  a  man;  and  the  girl 
whose  physical  education  has  been  complete, 
reaches  her  point  of  physical  perfection  as  a 
woman.  It  must  not  be  forgotten  that  the 
beauty  of  the  body  depends  upon  a  fully 
formed  skeleton  and  perfectly  developed 
muscles,  and  not  upon  deposits  of  fat. 

The  tissues  of  the  ill-developed  are  flabby 
and  lacking  in  elasticity  and  consistence ; 
those  of  the  well- developed  are,  on  the  other 
hand,  firm,  resisting,  and  full  of  evidence 
of  living.  The  delicate  and  sensitive  com- 
plexion of  a  young  woman  whose  physical 
training  has  been  efficient  is  in  conspicuous 
contrast  with  the  dull  lustreless  integument 
of  the  individual  who  '  never  stirs  out  of  the 
house.'  The  skin  of  the  recluse  is  grey, 
greasy,  and  unpleasant-looking.  Exercise 
involves  more  living  in  the  open  air,  a  freer 
and  deeper  respiration,  and  the  coursing  of 
a  more  vigorous  flow  of  blood  through  the 
integuments.  In  the  matter  of  personal 
comfort,  no  greater  sense  of  pure  pleasure 
can  illumine  the  human  mind  than  that 
which  results  from  perfect  health ;  and  such 
health  cannot  be  attained  without  a  full 
exercise  of  the  manifold  energies  of  the  body. 
He  who  takes  no  exercise  remains  an  im- 
perfect creature — he  misses  at  least  one-half 
of  the  delights  which  are  available  to  man 
during  a  comparatively  short  existence,  and 
it  is  not  to  him  that  'joy  cometh  in  the 
morning.' 

2.  The  effect  of  Exercise  upon  the 
Mind. — Moderate,  regular,  and  systematic 
exercise,  by  stimulating  the  circulation  of  the 
body,  improves  also  the  circulation  of  the 
brain,  and  is  therefore  an  aid  to  cerebral 
movements.  By  improving  the  health  and 
physical  strength  it  increases  the  capability 
of  the  individual  for  mental  work,  and  for  the 
physical  strain  consequent  upon  mental  con- 
centration. It  offers,  too,  an  admirable 
|  change  of  employment,  and  in  this  way  be- 
comes a  valuable  means  of  rest.  '  Prescribe 
fencing,  gymnastics  with  apparatus,  and 
lessons  in  a  riding  school,'  writes  Dr.  La- 
grange, 'to  all  those  idle  persons  whose 
brain  languishes  for  want  of  work.  The 
effort  of  will  and  the  work  of  coordination 
which  these  exercises  demand  will  give  a 
ealutary  stimulus  to  the  torpid  cerebral  cells. 
But  for  a  child  overworked  at  school,  for  a 
person  whose  nerve-centres  are  congested 
owing  to  persistent  mental  effort  in  preparing 
for  an  examination,  we  must  prescribe  walks 
or  rides,  the  easily  learnt  exercise  of  rowing, 
and,  failing  better,  the  old  game  of  leap-frog 
and  prisoner's  base,  running  games — any- 
thing, in  fact,  rather  than  difficult  exercises 
and  acrobatic  gymnastics.' 

An  excessive  and  absorbing  indulgence  in 
physical  exercises  is  undoubtedly  bad,  and  it 
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may  be  that  in  some  public  schools  too  great 
significance  is  attached  to  mere  athleticism. 
The  all-engrossing  pursuit  of  athletics  tends 
to  make  the  individual  too  much  of  an 
animal,  and  to  afford  neither  time,  oppor- 
tunity, nor  suitable  conditions  for  the  develop- 
ment of  his  brain.  Still,  on  the  other  hand, 
in  these  days  of  cramming  and  intense  com- 
petition, many  a  man  can  base  his  success  in 
life  upon  physical  health  before  all  things ; 
and  there  are  not  a  few  who  have  attained  to 
eminence  among  their  fellows  who  have  to 
thank  Providence  for  the  tardily  recognised 
blessings  of  an  idle  youth. 

The  systematic  and  properly  arranged 
pursuit  of  physical  exercise  tends  to  develop 
certain  admirable  qualities,  and  notably  those 
which  are  so  much  prized  among  English- 
men, and  which  are  well  designated  as 
'  manly.'  These  qualities  are  brought  out  in 
those  who  are  enthusiasts  in  outdoor  sports 
and  games.  The  football  player  has  done 
more  than  merely  develop  his  muscles  ;  and 
the  man  who  has  rowed  in  his  college  eight  has 
learnt  something  beyond  the  mysteries  of  the 
sliding-seat.  Such  lads  and  men  have  learnt 
in  a  school  where  the  principles  of  pluck, 
courage,  endurance,  and  self-reliance  are 
acquired.  They  will  have  learnt  to  be  ready, 
to  be  quick  of  eye  and  hand,  and  prompt  in 
judgment.  They  will  have  appreciated  the 
value  of  discipline  and  of  self-control.  They 
will  have  felt  the  inspiration  of  the  chivalry 
of  days  gone  by,  and  have  experienced  the 
influences  of  good  fellowship  and  loyal  com- 
radeship. They  will  probably  have  learnt 
what  it  is  to  be  patient,  to  be  fair,  to  be  un- 
selfish, and  to  be  true.  The  following  utter- 
ances by  the  head-master  of  a  large  public 
school  in  England  are  worthy  of  note  :  '  The 
worst  boys  intellectually,  physically,  and 
morally  are  the  loafers.'  'The  boys  who 
work  hard  and  play  hard  do  not  ape  the  vices 
of  men,  and  are  free  from  the  insidious  evils 
that  often  fasten  on  unoccupied  boyhood ' 
(Cathcart's  Health  Lectures:  Edinburgh, 
1884). 

3.  The  Elements  of  Physical  Educa- 
tion. 

(a)  The  exercises  should  be  adapted  to 
meet  the  needs  of  each  individual  case. — 
The  object  of  a  proper  physical  education 
is  to  develop  health  and  not  mere  strength, 
to  bring  the  body  to  its  highest  degree  of 
perfection,  and  not  to  convert  children  and  j 
youths  into  gymnasts  and  acrobats.  _  Its  ■ 
principal  purpose  is  to  best  fit  the  individual  . 
for  the  duties  and  work  of  life,  and  not  to 
elicit  proficiency  in  mere  feats  of  skill  and 
adroitness. 

It  must  not  be  forgotten,  moreover,  that 
individuals  vary  greatly  in  the  quality  of  their 
physical  powers,  and  in  their  capacity  for 
muscular  exercise.  It  is  just  as  impossible 
to  form  a  great  mass  of  children  into  one  j 
gymnastic  class  as  it  is  to  place  those  childron  | 


in  one  school  standard  under  one  teacher- 
Neither  age,  height,  size,  nor  sex  affords  sure 
means  of  classifying  children,  so  far  as  the 
needs  of  a  proper  physical  education  are 
concerned.  Each  individual  must  be  con- 
sidered upon  his  or  her  own  especial  merits, 
and  there  is  no  method  of  physical  training 
which  is  universal  or  all-sufficing,  and  adapted 
for  all  sorts  and  conditions  of  human  beings. 
The  sending  of  a  child  to  a  gymnasium,  or 
the  placing  of  it  under  the  care  of  a  drill- 
sergeant,  is  as  crude  a  procedure  as  the  con- 
ducting of  a  child  within  the  walls  of  the  first 
school  met  with,  and  leaving  it  there  with 
the  impression  that  it  will  somehow  be  edu- 
cated. Physical  education  requires  as  much 
care  as  does  mental  education,  and  calls  for 
as  much  subdivision  both  in  the  teaching 
and  in  the  taught.  Before  planning  out  a 
course  of  instruction,  a  child's  physical  con- 
dition should  be  inquired  into  with  as  much 
care  as  is  exercised  in  examining  an  adult  for 
life  insurance. 

(6)  The  exercises  should  be  carefully  de- 
vised, systematically  arranged,  and  suitably 
graduated. — The  exercises  should  be  planned 
upon  a  definite  system,  should  be  suited  for 
the  individual,  and  should  aim  at  the  equal 
employment  of  all  the  muscles,  and  not  at 
the  developments  of  a  few.  The  work  in  an 
ordinary  gymnasium  tends  to  throw  strain 
mainly  upon  the  upper  extremities,  while 
most  of  the  outdoor  games  tend  to  develop 
the  lower  limbs.  No  great  good  can  be  ob- 
tained from  tedious  drilling  and  purposeless 
marching,  and  the  time  devoted  to  physical 
training  should  never  be  so  absorbing  as  to 
allow  no  leisure  for  games  and  other  pleasant 
forms  of  recreation.  It  is  desirable  that  the 
lessons  should  be  as  varied  and  as  interest- 
ing as  possible,  and  that  reasonable  oppor- 
tunity be  given  for  competition,  and  the 
encouragement  of  those  who  are  specially 
fitted  to  excel.  In  every  instance  violent 
intermittent  exercises  should  be  forbidden, 
and  the  performance  of  feats  of  strength 
should  never  come  within  the  scope  of  the 
education  scheme. 

(c)  The  exercises  should  be  carried  out 
under  proper  guidance,  and  with  suitable 
and  efficient  apparatus. 

(d)  The  time  for  the  exercises  should  be 
carefully  selected— Violent  exercise  after  a 
full  meal  is  obviously  bad,  and  a  course  of 
physical  instruction  should  not  be  carried 
out  in  the  case  of  children  who  are  tired  from 
a  long  day's  attendance  in  school,  or  who  are 
feeble  from  want  of  food. 

In  the  matter  of  schools,  it  is  well  that  the 
period  for  physical  training  should  be  inter- 
polated among  the  hours  devoted  to  ordinary 
school  work.  The  Rev.  Dr.  Warre,  of  Eton, 
advises  that  a  schoolboy's  day  should  be  dis- 
posed of  as  follows  :  Rest,  ten  hours ;  work, 
seven  hours ;  meals  and  play,  seven  hours. 

So  far  as  adults  are  concerned,  the  taking 
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of  violent  exercise  in  the  evening,  after  a 
long  and  arduous  day's  work,  is  often  in- 
jurious in  its  residt.  There  is  no  better  time 
for  such  individuals  than  the  early  morning. 

(e)  Exercises,  so  far  as  is  possible,  should 
be  taken  in  the  open  air,  or  in  a  large  and 
well -ventilated  room,  and  the  subjects  of  the 
instruction  should  be  properly  clad. — The 
atmosphere  of  many  gymnasia  and  fencing 
saloons  is,  especially  in  the  winter-time,  close 
and  unwholesome.  The  garments  worn 
should  be  light,  loose,  and  always  made  of 
wool. 

4.  The  Selection  of  Exercises 
according  to  Individual  Needs. 

Children. — The  physical  training  of  the 
child  should  be  commenced  early,  should  be 
made  as  interesting  as  possible,  and  be  re- 
presented in  the  main  by  what  may  be 
termed  scientific  romping. 

The  exercises  should  be  given,  whenever 
possible,  in  classes. 

The  set  exercises  should  not  be  too  formal, 
and  never  be  too  long;  and  in  no  instance 
should  they  be  allowed  to  take  the  place  of 
the  ordinary  outdoor  games  of  children. 

Games  which  involve  shouting  should  be 
encouraged,  and  a  very  prominent  position 
given  to  running,  skipping,  games  with  balls, 
and  jumping. 

The  most  rudimentary  of  all  games, 
'touch,'  is  one  of  the  most  excellent.  The 
upper  limbs  may  be  encouraged  by  such 
amusements  as  battledore-and-shuttlecock, 
and  the  lower  by  such  a  game  as  hop- 
scotch. 

The  set  exercises  should  take  the  form  of 
what  are  known  as  Swedish  gymnastics,  the 
vocal  march,  musical  drill,  and  the  class 
exercises  with  dumb-bell  and  bar-bell. 

Children  should  avoid  exercises  of  strength ; 
and,  in  the  main,  exercises  of  speed.  There 
is  little  need  for  especial  gymnastic  appa-  I 
ratus.  Those  best  suited  for  children  are 
the  climbing-rope,  the  inclined  ladder,  the 
vaulting-horse,  and  the  parallel  bars.  The 
detailed  exercises  are  described  in  the  writer's  i 
work  on  Physical  Education  (London: 
1892). 

Girls  and  Women. — The  physical  con-  ! 
dition  of  a  large  proportion  of  the  girls  and 
women  in  this  country  is  quite  deplorable, 
especially  among  the  middle  and  upper 
classes.  It  is  apt  to  be  ascribed  not  to  a 
totally  neglected  education,  but  to  the  belief 
that  growing  girls  are  always  awkward,  un- 
couth, and  weedy.  This  beliof  is  not  well 
founded. 

The  girl  is  too  often  encouraged  to  be  I 
dull,  to  be  prim,  to  be  subdued,  to  suppress 
the  outbursts  of  pure  animal  spirits.  She  is 
more  or  less  under  the  curse  of  that  detest- 
able adjective,  'lady-like.'  She  Bpends  hours 
in  an  ill-ventilated  schoolroom  and  upon  a 
piano-stool,  and  the  rest  of  her  time  is  occu- 
Pied  in  eating  and  sleeping,  in  preparing 


lessons,  in  stooping  over  needlework,  and  in 
taking  formal  walks  with  the  governess. 

A  good  digestion  and  vigorous  lungs  are 
more  useful  to  a  woman  in  the  battle  of  life 
than  a  knowledge  of  advanced  mathematics ; 
and  sturdy  limbs  and  strong  hands  are  of 
more  value  to  the  mother  of  children  than 
even  decimal  fractions  and  a  familiarity  with 
irregular  verbs. 

Younger  girls  may  pursue  the  exercises 
named  in  dealing  with  the  education  of 
children.  Those  who  are  a  little  older  have 
an  infinite  variety  of  healthy  pursuits  at  their 
service — running,  skipping,  outdoor  games, 
riding,  skating,  swimming,  cricket,  games 
with  balls,  archery,  tennis,  and  certain  exer- 
I  cises  in  the  gymnasium.  They  should 
practise  also  such  movements  as  develop  the 
abdominal  muscles,  and  should  never  neglect 
rowing. 

Fencing  in  moderation  is  good ;  a  tendency 
to  flat  feet  and  weak  ankles  may  be  met  by 
such  games  as  hop-scotch,  by  step-dancing, 
and  the  hornpipe. 

Cycling  may  as  well  be  avoided,  and  jump- 
ing is  probably  not  advisable  for  girls  who 
have  passed  the  period  of  puberty. 

For  women,  such  exercises  as  have  just 
been  detailed  are  open,  with  the  obvious 
modifications  which  their  age  and  disposi- 
tions suggest. 

Lads. — Ladsbetween  fourteen  and  eighteen 
have  almost  every  form  of  exercise  and 
physical  recreation  open  to  them.  They 
should  avoid  feats  of  strength,  paper-chases, 
and  exercises  of  extreme  speed,  such  as 
sprint-running,  which  are  apt  to  cause  strain 
of  the  heart  as  well  as  other  kinds  of  injury. 

Adults. — Adults  between  eighteen  and 
twenty-five  have  the  whole  of  the  joys  of  the 
athletic  world  open  to  them,  and  if  a  man 
keep  in  training  and  in  practice  his  period  of 
athletic  life  may  be  extended  to  thirty.  The 
middle-aged  and  elderly  must  anticipate  a 
progressive  curtailment  of  their  more  active 
pursuits.  There  remain,  however,  walking, 
and  all  the  milder  forms  of  outdoor  exercise 
— riding,  rowing,  skating,  cycling,  golfing, 
and  the  use  of  the  simpler  gymnastic  appa- 
ratus. After  thirty,  few  men  are  capable  of 
undertaking  exercises  of  speed  without  actual 
risk-  Frederick  Treves. 

PHYSICAL    EXAMINATION.  — 

The  object  of  a  physical  examination  is  to 
ascertain  the  precise  seat,  limits,  and  charac- 
ters of  those  ovidonces  of  disease  which  are 
recognisable  by  our  senses,  and  which  are 
called  physical  signs.  In  making  such  an 
examination  we.  bring  to  bear  all  our  senses, 
with  whatever  instrumental  aids  may  be 
available,  to  detect  the  signs  of  disease.  In 
the  present  article  a  description  will  be  given 
of  the  physical  examination  of — (1)  the 
Patient  Generally  j  (2)  the  Cerebro-spinal 
System ;  (8)  the  Respiratory  System ;  (4)  the 
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Organs  of  Circulation ;  (5)  the  Mediastinum ; 
and  (6)  the  Abdomen. 

1.  General  Survey.— Our  attention  will 
first  of  all  be  naturally  attracted  to  the 
physiognomy  of  the  patient,  that  is,  to  his 
general  appearance  and  build.  We  note  his 
apparent  height  and  weight,  and,  if  possible, 
correct  our  observation  by  scale  and  measure. 
We  observe  the  state  of  nutrition,  firmness 
or  laxness  of  muscle,  corpulence,  thinness, 
emaciation — atrophy  of  any  particular  muscle 
or  group  of  muscles.  The  complexion  of  the 
patient  is  to  be  remarked,  whether  clear, 
sallow,  dark,  fair,  jaundiced,  or  pigmented: 
also  lividity  or  pallor  of  surface  and  mucous 
membranes.  The  apparent  age  as  contrasted 
with  actual  years  of  the  patient ;  elasticity 
of  features,  condition  of  hair,  presence  of 
arcus,  &c.  The  symmetry  and  play  of 
features,  the  expression  whether  of  vivacity, 
despondency,  suffering,  anxiety,  paralysis,  or 
hysteria.    See  Physiognomy. 

Whilst  making  these  preliminary  observa- 
tions, a  general  outline  of  the  history  of  the 
patient  and  of  his  present  illness  will  have 
been  elicited. 

The  pulse  should  next  be  noted  (see  Pulse). 
We  may,  in  important  cases,  extend  our  in- 
quiries or  record  our  observations  by  means 
of  the  sphygmograph.    See  Sphygmograph. 

The  respiration  of  the  patient  requires 
attention  as  regards  rapidity;  mechanism, 
that  is,  whether  abdominal  or  thoracic  in 
normal  proportion ;  rhythm,  regular  or 
irregular,  easy  or  laboured ;  and  freedom  or 
otherwise  from  pain.  The  action  of  the 
nares,  and  any  recession  or  otherwise  of  soft 
parts  during  respiration,  should  be  especially 
observed. 

In  health  and  under  physiological  condi- 
tions of  age,  exercise,  emotion,  &c,  there  is 
a  tolerably  constant  ratio  between  the  respi- 
ration and  pulse-rate,  namely,  one  respira- 
tion to  from  three  to  four  pulse-beats.  In 
disease  this  ratio  is  often  much  altered.  The 
average  respiration-rate  in  a  healthy  adult  is 
from  17  to  20  per  minute,  in  the  infant  about 
40  per  minute,  between  one  and  five  years 
about  26  per  minute.  In  old  age  the  respi- 
rations are  very  slightly  accelerated:  in 
children  they  are  quick  and  often  irregular, 
being  momentarily  suspended  by  anything 
that  excites  their  wonder  or  close  attention. 

The  odour  of  the  breath  may  attract 
attention.  It  may  under  morbid  conditions 
be  foetid,  urinous,  'mercurial,'  alcoholic,  or 
gangrenous.    See  Breath,  The. 

The  condition  of  the  shim,  whether  dry  or 
hot,  moist  or  sweating,  and  the  presence  or 
absence  of  any  eruption,  scars,  ulcers,  or 
pigmentation,  will  be  duly  noted.  The  pre- 
sence of  pyrexia  will  be  exactly  ascertained 
by  the  use  of  the  clinical  thermometer,  an 
instrument  which  ranks  with  the  stethoscope 
in  value ;  but  the  employment  of  the  ther- 


mometer does  not  exclude  the  necessity  of 
testing  the  condition  of  the  surface  by  the 
hand,  whereby  we  observe  the  resultant,  so 
to  speak,  of  the  bodily  heat,  tempered  it  may 
be  by  evaporation,  or  exaggerated  by  undue 
dryness  in  exposed  parts.  Probably  the  use 
of  the  surface  thermometer,  in  combination 
with  the  ordinary  clinical  instrument,  would 
more  exactly  give  us  this  information,  upon 
which  important  therapeutical  indications 
rest ;  but  the  hand  of  the  skilled  observer  fully 
suffices  for  the  purpose.  The  surface  ther- 
mometer is  of  value  in  estimating  localised 
elevations  of  temperature  ;  for  example,  over 
the  site  of  an  empyema,  in  peritonitis,  and  in 
connexion  with  certain  nerve-lesions.  See 
Thermometer,  Clinical. 

The  condition  of  the  fi  nger-ends — clubbing, 
lividity — must  be  observed.  Important  in- 
formation as  to  the  previous  acute  illnesses 
within  the  past  six  months  can  be  obtained 
by  inspecting  the  nails,  a  transverse  furrow 
marking  the  period  of  defective  or  arrested 
nutrition  during  such  illness. 

The  condition  of  the  teeth  may  indicate 
previous  illness  or  syphilitic  inheritance. 

The  state  of  the  eyes,  and  especially  any 
irregularity  of  the  pupils,  requires  attention. 

The  .condition  of  the  tongue  and  gums 
furnishes  us  with  valuable  information. 

The  careful  superficial  inspection  of  the 
patient  in  the  manner  above  sketched  will 
perhaps  at  once  lead  to  a  more  minute  exami- 
nation of  some  one  organ  or  system  of  organs 
as  the  probable  seat  of  disease ;  and  having 
thus  far  succeeded  in  locating  the  disease, 
the  other  organs  and  functions  of  the  body 
will  of  course  come  under  review,  but  the 
physician  will  be  more  especially  inquisitive 
with  regard  to  such  organs  or  functions  as 
may  be  in  sympathy  with  those  in  which 
disease  has  been  detected. 

It  may  be,  however,  that  on  careful  exami- 
nation we  fail  to  find  any  organic  lesion  to 
account  for  the  symptoms  present,  and  for 
signs  of  wasting,  pyrexia,  &c,  which  notify 
the  illness  of  the  patient.  We  may  then — 
but  not  till  then — refer  the  case  to  one  of 
those  blood-conditions  which  for  a  time  run 
their  course  without  manifesting  any  definite 
lesion. 

Again,  it  may  be  that  certain  signs  of 
general  illness,  and  especially  pyrexia  and 
wasting,  cannot  be  accoimted  for  sufficiently 
by  the  amount  of  disease  discovered.  Here 
we  must  suspect  that  the  lesion  we  have 
ascertained  is  but  an  expression  of  a  more 
general  state. 

Having  made  these  remarks— relating  to 
orderly  measures  of  inquiry,  without  a  due 
regard  to  which  no  physician  or  surgeon, 
however  skilful  in  any  one  department,  can 
fail  to  commit  the  errors  of  the  narrowest 
specialist — we  will  proceed  to  consider  the 
physical  examination  of  those  regions  of  the 
body,  especially  the  chest  and  abdomen,  in 
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which  objective  signs  can  be  accurately 
observed. 

2.  Cerebro-spinal  System,  Physical 
Examination  of. — The  objective  pheno- 
mena of  disease  affecting  the  nervous  system 
are  often  very  obscure,  and  it  is  the  more 
important  that  they  should  be  sought  for  in  a 
methodical  manner. 

(a)  The  Head. — The  head  should  be  ex- 
amined as  to  size,  shape,  condition  of  fon- 
tanelles,  the  presence  of  wounds,  tumours,  or 
depressions. 

The  size  of  the  head  varies  greatly  in  dif- 
ferent persons  and  individuals,  without  any 
seemingly  corresponding  variation  in  the  con- 
dition of  the  brain.  It  is  very  difficult  to  say 
whether  enlargement  of  head  is  due  to  thick- 
ening of  the  skull  or  enlargement  of  its  con- 
tents. In  rickets  and  in  hydrocephalus  the 
head  is  relatively  large ;  in  idiocy  relatively 
small. 

The  shape  of  the  head  is  of  more  import- 
ance than  the  size.  We  may  recall  the  long 
head,  with  square,  high  forehead,  of  rickets ; 
the  broad,  vaulted  skull,  with  shallow  orbits 
and  prominent  eyes,  of  hydrocephalus. 

The  condition  of  the  anterior  fontanelle 
must  be  carefully  observed  in  all  cases  of 
children  with  cerebral  symptoms — it  should 
be  neither  tense  nor  depressed. 

The  detection  of  local  changes,  such  as 
thickenings,  tumours,  scars,  or  depressions 
over  the  skull,  will  throw  much  light  upon  a 
case  presenting  cerebral  symptoms. 

(6)  The  Spinal  Column. — The  spinal  column 
must  be  carefully  examined  for  undue  promi- 
nence or  depression  of  spinous  processes,  or 
other  tumours,  and  for  lateral  or  antero- 
posterior curvature.  Kneading  and  percus- 
sion should  be  employed  over  each  spinous 
process  to  elicit  any  tenderness.  The  fingers 
should  be  passed  firmly  along  the  spinal 
groove  on  either  side  to  ascertain  if  there  be 
any  painful  point,  and  much  care  must  be 
taken  not  to  confound  such  pain  (commonly 
neuralgic)  with  true  spinal  tenderness.  The 
application  of  the  hot  sponge,  or  ice-bag,  suc- 
cessively to  different  parts  of  the  spine  is  a 
means  of  eliciting  valuable  signs  of  disease. 

In  all  cases  of  suspected  spinal  or  cerebral 
disease  the  superficial  and  deep  reflex  actions 
should  be  tested,  as  affording  important  indi- 
cations respecting  the  integrity  of  successive 
portions  of  the  cord,  and  the  condition  of  the 
parts  above.    See  Spinal  Cord,  Diseases  of. 

Ey  the  ophthalmoscope  an  example  of  the 
cerebral  circulation  may  be  observed  in  the 
retina,  and  the  condition  of  vessels  noted. 
Certain  lesions  of  the  optic  disc  correspond 
also  with  deeper  and  more  widespread  ner- 
vous disease  (see  Ophthalmoscope  in  Medi- 
cine). By  the  use  of  graduated  compasses 
the  sensibility  of  the  peripheral  nerves  may 
be  estimated.  Electricity  enables  us  to  as- 
certain the  irritability  of  voluntary  muscles ; 


and  by  the  dynamometer  we  may  compare 
muscular  power  on  the  two  sides.  Sec  Elec- 
tricity in  Medicine  ;  and  Dynamometer. 

Further  details  respecting  the  diseases  of 
the  nervous  system,  and  the  methods  for 
their  diagnosis,  will  be  found  under  appro- 
priate headings. 

3.  Respiratory  System,  Physical 
Examination  of. — The  respiratory  system 
includes  the  respiratory  tract  and  lungs. 

(A)  Larynx. — The  condition  of  the  larynx 
and  trachea  is  examined  into  by  listening 
to  the  voice,  whether  husky,  altered  in  tone, 
or  suppressed.  Any  tenderness  or  external 
deformity  is  ascertained  by  careful  palpation. 

By  means  of  the  laryngoscope  the  condition 
of  the  epiglottis,  larynx,  and  trachea  can  be 
thoroughly  explored.  See  Laryngoscope  ; 
and  Larynx,  Diseases  of. 

(B)  Chest. — In  making  an  examination  of 
the  chest,  the  physician  should  follow  a  me- 
thodical routine  of  inspection,  palpation, 
percussion,  and  auscultation. 

(1)  Inspection. — The  general  shape  and 
build  of  the  chest  is  observed— whether  it 
be  the  broad,  well-formed  chest  of  robust 
health;  or  the  small,  narrow,  long  chest, 
with  antero-posterior  and  lateral  diameters 
diminished,  costal  angle  narrow,  and  ribs 
oblique  and  approximated — adapted  to  small 
lungs.  Or  the  thorax  may  be  unduly  ex- 
panded, with  wide  intercostal  spaces,  straight- 
ened ribs,  widened  costal  angle,  and  deep 
antero-posterior  diameter,  to  accommodate 
large  lungs.  Again,  the  thorax  may  be  dis- 
torted by  various  kinds  of  spinal  curvature, 
or  as  the  result  of  rickets,  or  from  external 
pressure,  as  in  the  depressed  lower  sternum 
of  shoemakers  (see  Deformities  of  the 
Chest).  Lastly,  there  may  be  local  flatten- 
ings  or  bulgings. 

The  movements  of  the  chest  are  of  great' 
importance  in  diagnosis.  We  estimate  the 
freedom  or  otherwise  with  which  air  enters 
the  chest  during  inspiration  by  the  equable 
expansion  of  its  several  parts,  or  by  the 
immobility  or  recession  of  any  portion  the 
entry  of  air  into  which  is  retarded  or  im- 
peded ;  and  this  can  be  accurately  done  by 
means  of  the  pneumograph.  In  cases  of 
general  obstruction  to  entry  of  air,  whether 
by  impediment  at  the  main  air-passage  or 
in  its  entire  distribution,  there  is  universal 
recossion  of  all  the  soft  parts — the  supra- 
clavicular region  sinks  downwards,  the  hypo- 
chondria recedo,  and  the  intercostal  spaces 
deepen  during  the  effort  to  expand  the  chest 
against  atmospheric  pressure.  On  the  other 
hand,  when  the  difficulty  of  expansion, 
whether  from  intrinsic  disease  or  obstruction 
of  passages,  is  restricted  to  one  side  of  the 
chest  or  to  a  portion  of  one  lung,  the  re- 
strained expansion  during  inspiration  is 
limited  to  that  portion.  Thus  from  inspec- 
tion alone  we  may  often  form  a  shrewd 
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guess  as  to  the  seat  and  even  the  nature  of 
the  disease  present. 

In  estimating  local  alteration  of  shape,  the 
eye  is  perhaps  more  useful  than  any  instru- 
ment of  measure.  Calipers  of  various  pat- 
terns may  be  used  for  taking  diameters  in 
different  directions.  But  for  recording 
differences  of  shape  on  the  two  sides  the 
cyrtometer  is  very  useful.  This  instrument 
was  originally  introduced  by  M.  "Woillez, 
and  consisted  of  two  halves  of  a  jointed 
whalebone  measure,  connected  by  a  hinge, 
which  could  be  adapted  accurately  to  the 
shape  of  the  chest,  and  after  removal  the 
various  curves  on  the  two  sides  could  be 
traced  on  paper.  The  cyrtometers  now  most 
in  use  are  made  of  soft  metal,  two  sufficiently 
long  pieces  of  which  are  connected  by  an 
indiarubber  joint  or  hinge. 

Double  tape-measures  are  also  used  for 
ascertaining  the  circumference  on  the  two 
sides,  and  by  their  means  the  relative  ex- 
pansion during  respiration  on  the  two  sides 
can  be  compared.  Various  forms  of  stetho- 
meter  have  been  designed  for  the  same  pur- 
pose.   See  Stethometek. 

The  vital  capacity  of  the  lungs  may  be 
very  accurately  estimated  by  means  of  the 
spirometer.    See  Spirometer. 

(2)  Palpation. — Palpation  is  employed  in 
aid  of  both  inspection  and  percussion. 

(a)  During  preliminary  inspection  of  the 
chest  the  position  of  the  heart's  apex-beat 
should  be  invariably,  and  as  a  matter  of  habit, 
ascertained,  and  any  deviation  from  its  nor- 
mal seat,  namely,  the  fifth  intercostal  space 
one  inch  to  the  sternal  side  of  the  left  nipple 
line,  should  be  noted. 

(6)  Any  local  bulging  or  tumour  will 
naturally  be  manipulated  to  ascertain  its 
relation  with  bone,  or  soft  structure,  whether 
it  be  solid  or  soft,  fluctuating  or  pulsatile. 

(c)  In  connexion  with  percussion,  the  trained 
observer  will  note  differences  of  resistance,  as 
well  as  of  sound,  over  diseased  areas. 

(d)  Increase  or  diminution  of  vocal  vibra- 
tion or  fremitus  will  be  noted  over  any  spot 
of  altered  resonance,  by  applying  the  hand 
and  making  the  patient  utter  some  resonant 
words,  such  as  'ninety -nine.' 

Vocal  fremitus  is  increased  by  consolida- 
tion of  lung  (unless  the  bronchus  be  ob- 
structed by  growth  or  otherwise) ;  diminished 
by  much  thickening  of  the  pleura,  by  obstruc- 
tion to  the  main  bronchus,  or  by  air  in  the 
pleura;   annulled  by  fluid  in  the  pleura. 

N.B.  In  many  cases  of  fluid  in  the  pleura 

some  vibration's  are  felt,  probably  communi- 
cated  from  above.  The  loudness  or  feeble- 
ness of  the  voice  must  of  course  be  taken 
into  account  in  estimating  fremitus,  and 
corresponding  parts  on  the  two  sides  should 
always  be  compared. 

Loud,  coarse,  bronchial  rdles  may  oause 
the  chest-walls  perceptibly  to  vibrate,  pro- 
ducing rhonchal  fremitus.    Pleuritic  friction 


may  likewise  be  perceptible  to  the  hand 
applied — friction  fremitus.  In  cases  of 
effusion  into  the  pleural  cavity,  or  in  hydatid 
cysts  near  the  surface,  fluctuation  may  be 
elicited  on  palpation. 

(3)  Percussion. — Percussion  is  the  method 
of  examination  by  which  we  detect  the  various 
degrees  of  resonance  of  different  parts  of  the 
chest,  depending  upon  the  relative  amount 
of  air  and  solid  structure. 

It  is  best  to  use  the  fingers  for  percussing, 
one  finger  of  the  left  hand  being  placed 
firmly  over  the  point  to  be  percussed,  and 
struck  with  one  or  two  of  the  fingers  of  the 
right  hand,  semi-flexed,  so  that  the  tips  of 
the  fingers  fall  vertically  upon  the  pleximeter 
finger.  Percussion  should  be  made  from  the 
wrist,  not  from  the  elbow ;  the  stroke  should, 
as  a  rule,  be  light,  and  always  perfectly  even 
on  the  two  sides  ;  sometimes  a  heavier  stroke 
may  be  needed,  but,  as  a  rule,  far  more  in- 
formation is  obtained  from  light  than  from 
heavy  percussion.  In  comparing  the  per- 
cussion note  over  the  two  sides  of  the  chest, 
points  exactly  corresponding  must  be  taken, 
and  the  pleximeter  finger  must  be  placed  in 
a  corresponding  position;  for  example,  it 
must  not  be  placed  parallel  with  the  ribs  on 
one  side  and  across  them  on  the  other. 

The  sense  of  touch  is  very  valuable  in  per- 
cussion in  estimating  resistance  of  the  part 
struck.  Dulness,  and  particularly  the  hard- 
ness and  want  of  resilience  over  thickened 
adherent  pleura,  may  thus  be  readily  felt 
by  the  pleximeter  finger  during  percussion. 
This  sense  of  touch  should  be  carefully 
cultivated,  and  its  deprivation  is  a  great  dis- 
advantage in  the  use  of  the  artificial  plexi- 
meters  and  percussors  first  introduced  by 
Piorry,  although  possibly  these  may  be  useful 
for  demonstration  to  a  class.  The  observer 
should  not  be  content  with  comparing  corre- 
sponding points  on  the  two  sides  of  the  chest 
from  above  downwards,  but  he  should  invari- 
ably trace  any  dulness  or  resonance  from 
either  side  across  the  sternum  to  ascertain 
the  limits  of  resonance  or  dulness  in  this 
direction.  From  neglect  of  this,  important 
information  is  often  missed.  The  height  to 
which  the  pulmonary  note  extends  above  the 
clavicle  on  the  two  sides  should  be  compared. 

Begions  of  the  chest.— For  convenience  m 
describing  the  distribution  of  signs,  both  of 
percussion  and  auscultation,  it  is  customary 
to  divide  the  chest  into  regions.  The  names 
employed  to  distinguish  these  regions  suffi- 
ciently define  their  limits,  namely,  the  supra- 
clavicular, clavicular,  infra-  or  sub-clavicular, 
mammary,  infra-mammary  regions  on  each 
side  in  front;  the  superior  and  inferior 
axillary  regions  ;  the  supra-spinous,  mfra- 
spinous,  inter-scapular,  and  infra- scapular 
regions  on  each  side  posteriorly. 

(a)  Normal  Percussion  Signs.— There  is 
a  certain  standard  degree  of  resonance  over 
the  lungs,  only  to  be  duly  estimated  by  expe- 
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rieuce,  which  is  known  as  normal  pulmonary 
resonance.  In  certain  regions  of  the  chest 
the  pulmonary  resonance  is  naturally  lessened 
or  replaced  by  dulness.  Pulmonary  reson- 
ance should  commence  1&  inch  above  the 
level  of  the  clavicle.  In  the  clavicular  and 
sub-clavicular  regions,  on  firm  percussion, 
the  note  should  be  even  on  the  two  sides,  as 
low  as  the  third  rib.  Below  this  level,  on 
the  right  side,  we  still  obtain  full  resonance 
until  we  arrive  at  the  fourth  space,  where  in 
the  mammary  line  the  note  becomes  slightly 
raised  and  shortened,  becoming  dull  in  the 
fifth  space  and  downwards  to  the  margin  of 
the  cartilages.  On  very  light  percussion  the 
pulmonary  resonance  may  be  obtained  half 
a  space  lower ;  and  at  least  an  inch  to  two 
inches  difference  in  level  may  be  obtained 
between  the  extreme  limits  of  deep  expira- 
tion and  inspiration.  In  the  lateral  (axillary) 
region  the  limit  of  percussion -resonance 
reaches  about  an  interspace  lower.  At  the 
sternal  margin  it  is  a  little  higher,  from  the 
encroachment  of  the  right  side  of  the  heart 
upon  the  inferior  angle  of  the  lung.  Eoughly, 
and  for  clinical  purposes,  a  line  drawn  out- 
wards from  the  base  of  the  xiphoid  cartilage 
may  be  said  to  define  the  upper  border  of  the 
liver-dulness. 

On  the  left  side,  in  the  line  midway  be- 
tween the  sternum  and  nipple,  we  already, 
at  the  third  cartilage,  obtain  elevation  of 
pitch  and  shortening  of  the  percussion  note  ; 
and  at  the  fourth  space  dulness,  from  the 
underlying  heart.  Between  this  (mid-sterno- 
nipple)  line  and  the  sternum,  and  bounded 
above  by  the  fourth  cartilage  and  below  by 
the  level  of  the  apex-beat,  is  the  normal  area 
of  superficial  cardiac  dulness.  In  the  nipple 
line  at  the  corresponding  levels 1  some 
deadening  of  percussion  note  may  be  ob- 
tained, but  pulmonary  resonance  is  other- 
wise clear  to  the  sixth  rib ;  in  the  lateral 
axillary  region  to  the  seventh.  Below  the 
sixth  rib  in  front,  and  the  seventh  laterally, 
3tomach  resonance  is  obtained. 

Over  the  sternum,  percussion  is  naturally 
somewhat  wooden  and  resisting,  within 
degrees  varying  with  the  condition  of  the 
bones.  The  first  piece  of  the  sternum  is 
normally  somewhat  less  resonant  than  the 
next  two  pieces,  but  it  should  be,  on  firm 
percussion,  by  no  means  dull.  Below  the 
level  of  the  fourth  cartilages  the  heart  and 
liver  cause  the  note  to  be  dull,  although 
even  here  a  certain  degree  of  resonance  is 
in  health  communicated  from  the  adjacent 
right  lung. 

In  the  posterior  regions  of  the  chest  the 
degrees  of  resonance  are  almost  entirely  in 

1  By  employing  the  terms  ' linos '  and  '  levels'  to 
mean  the  vertical  lines  and  horizontal  levels,  in 
connexion  with  definite  anatomical  points,  e.g.  mid- 
scapular  nipple  lines,  nipple-.second-,  third-,  fourth-, 
«c,  rib  levels,  any  portion  of  the  chest-surface  raav 
be  accurately  defined. 


accordance  with  the  thickness  and  character 
of  superjacent  tissues.  Thus  in  the  scapular 
and  inter-scapular  regions  increased  force  of 
percussion  is  necessary  to  elicit  pulmonary 
resonance,  whilst  in  the  lateral  and  infra- 
scapular  region  the  percussion  note  is  full 
and  low-pitched.  On  the  right  side  this 
resonance  is  replaced  by  dulness  below  the 
tenth  rib,  and  deep  percussion  will  elicit  a 
certain  impairment  of  resonance  as  high  as 
the  ninth  rib,'  in  the  mid-scapular  line.  On 
the  left  side  resonance  should  be  good  to  the 
extreme  base,  except  that  in  the  posterior 
axillary  line  a  small  and  restricted  area  of 
dulness  may  be  sometimes  made  out,  cor- 
responding with  the  position  of  the  spleen. 

(b)  Morbid  Percussion  Signs.— Modifi- 
cations in  the  distribution  of  percussion 
resonance  over  the  chest  may  be  produced 
either  by  general  or  by  local  causes. 

General  cazises.  —  Pulmonary  vesicular 
emphysema,  by  enlarging  the  lungs  and  ex- 
tending their  boundaries,  causes  encroachment 
of  pulmonary  resonance  over  those  regions — 
the  prsecordial,  right  infra-mammary,  sternal, 
and  right  inferior  basic — which  are  normally 
dull.  In  congenital  smallness  of  lungs  the 
boundaries  of  pulmonary  resonance  are  some- 
what retracted,  so  that  liver-dulness  in  front 
and  behind  is  slightly  higher,  and  heart- 
dulness  more  extensive. 

Local  causes. — One  class  of  these  are  en- 
croachments of  other  organs.  Enlargement 
of  the  heart  will  cause  increased  area  of 
prsecordial  dulness  upwards  and  •  to  the  left, 
or  upwards  and  to  the  right,  according  as  the 
left  or  right  side  of  the  heart  is  most  affected. 
Effusion  into  the  pericardium  will  cause 
similar  dulness,  extending  upwards  towards 
the  manubrium  sterni,  and  to  the  right 
beyond  the  sternum.  Aneurysmal  tumours 
in  connexion  with  the  heart  or  great  vessels, 
give  rise  to  dulness,  chiefly  in  the  neighbour- 
hood of  the  sternum  above  the  fourth  carti- 
lage, or  in  one  or  other  inter-scapular  region. 
Enlargement  of  the  liver  and  spleen  will 
cause  them  to  encroach  upon  the  pulmonary 
resonance.  Effusion  into  the  peritoneum,  if 
extensive,  will  cause  displacement  upwards 
of  the  abdominal  organs  and  diaphragm, 
encroaching  upon  the  lower  area  of  pul- 
monary resonance,  and  even  causing  collapse 
of  the  lower  portion  of  the  lungs,  thus  giving 
rise  to  dulness. 

Effusion  of  fluid  into  the  pleura  will  give 
rise  to  absolute  dulness  to  the  level  to  which 
the  effusion  extends  upwards.  The  upper 
boundary  of  this  dulness,  if  the  lungs  be 
sound,  varies  slightly  with  the  position  of 
the  patient.  In  order,  however,  accurately 
to  define  the  upper  margin  of  dulness  from 
fluid  effusion  the  lightest  possible  percussion 
must  be  employed.  In  any  caso  of  consider- 
able effusion  into  the  pleura  the  dulness 
encroaches  upon  the  median  line,  and  towards 
the  opposito  side.    Sec  Pleura,  Diseases  of. 
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The  chief  kinds  of  morbid  percussion  signs 
will  now  be  discussed. 

Dulness,  hardness,  flatness. — These  terms 
are  by  no  means  synonymous  with  regard  to 
percussion  sounds.  Dulness  varies  infinitely 
in  degree.  Thus  over  a  pleuritic  effusion  the 
tonelessness  is  absolute ;  and  to  this  degree 
of  completeness  of  dulness  the  term  flatness 
of  percussion  note  is  sometimes  applied. 
There  are  but  a  few  other  chest-conditions  in 
which  such  absolute  dulness  is  obtained ;  for 
example,  extensive  pericardial  effusions,  hy- 
datid tumours,  extensive  malignant  growths 
invading  the  lungs  and  infiltrating  the 
bronchi.  In  inflammatory  consolidation  of 
the  lung  there  is  always  a  certain  degree  of 
wooden  tone  in  the  percussion  note.  In 
cases  of  scattered  patches,  or  nodules,  of 
consolidation  in  the  lungs,  with  air-containing 
tissue  around,  the  drdness  may  be  only  very 
slight,  amounting  to  a  mere  shortening  of 
the  note  with  elevation  of  pitch.  In  esti- 
mating the  slight  shades  of  dulness  elevation 
of  pitch  is  the  first  point  to  arrest  the  atten- 
tion. Hardness  of  percussion,  always  more 
or  less  appreciable  with  dulness,  is  associated 
especially  with  consolidations  of  lung  over- 
laid by  thickened  adherent  pleura. 

Shodaic  resonance. — In  all  cases  of  con- 
siderable effusion  of  fluid  into  the  pleura,  in 
which  the  lung  is  not  completely  collapsed,  a 
peculiar  high-pitched  tympanitic  resonance 
is  found  at  the  sterno-clavicular  region  on  the 
same  side.  This  resonance,  called  Skodaic 
resonance,  is  a  very  characteristic  sign,  and 
has  been  attributed  to  relaxation  of  lung  still 
in  contact  with  the  chest-wall.  As  the  effu- 
sion advances  to  completely  fill  the  chest, 
this  resonance  becomes  replaced  by  dulness. 

"When  effusion  of  fluid  follows  upon  pneu- 
mothorax, the  lung,  unless  held  above  by 
strong  adhesions,  is  already  completely  col- 
lapsed; and  above  the  level  of  the  dulness 
caused  by  fluid  there  is  a  tympanitic  note, 
caused  by  free  air  in  the  pleura.  In  this 
case  the  level  of  the  fluid  in  the  pleura  shifts 
with  every  change  in  the  position  of  the 
patient. 

Whether  the  effusion  be  of  serum,  pus,  or 
blood,  the  percussion  signs  are  the  same. 

Wooden  percussion  note  is  obtained  by 
percussing  over  thickened  pleura  with  some 
air-containing  tissue  beneath.  The  sense  of 
resistance  is  marked,  the  pitch  high,  and  the 
duration  of  sound  short.  This  degree  of 
dulness,  with  increased  resistance,  is  com- 
monly present  below  the  clavicle  in  cases  of 
phthisis,  with  thickened  pleura,  and  perhaps 
small,  empty  cavities,  bounded  by  hardened 
lung-tissue. 

Amphoric  or  tubular  percussion  is  the 
sound  elicited  by  percussing  over  a  super- 
ficial empty  cavity,  connected  by  adhesions 
to  the  chest-wall.  The  pitch  varies  with  the 
size  of  the  cavity,  but  is  always  somewhat 
high.    The  sound  can  be  exactly  imitated  by 


percussing  the  cheek  drawn  tensely  over  the 
teeth,  with  the  mouth  slightly  open. 

Cracked-metal  sound,  or  bruit  de  pot  feli, 
is  obtained  by  sharp  percussion  over  a  cavity 
such  as  the  above.  Sudden  displacement  of 
air  in  the  cavity  will  cause  the  sound,  which 
somewhat  resembles  that  produced  by  placing 
the  two  hands  hollowed  in  apposition,  aud 
striking  upon  the  knee.  A  little  secretion  in 
the  cavity  will  facilitate  the  production  of 
the  sound.  This  physical  state  may  often  be 
appreciated  by  the  touch  before  the  sound 
can  be  heard.    It  is  of  little  clinical  value. 

Bell  sound  is  elicited  by  combined  percus- 
sion and  auscultation,  and  when  present  is 
characteristic  of  a  very  large  thin-walled 
cavity  in  immediate  contact  with  the  thoracic 
wall,  and  is  most  generally  significant  of  pneu- 
mothorax. The  stethoscope  must  be  applied 
over  the  resonant  part  of  the  chest,  and  at 
another  point  within  the  same  area  a  piece 
of  metal,  such  as  a  coin,  laid  upon  the  chest, 
must  be  smartly  struck  with  a  second  piece 
of  metal.  The  auscultator  hears  a  sound  of 
a  clear  bell-like  character  within  the  chest, 
which  is  of  quite  a  different  quality  from 
that  produced  by  the  mere  contact  of  metals. 
It  is  essential  for  the  production  of  this  sign 
that  the  stethoscope  and  the  struck  metal  be 
both  within  the  area  of  chest-surface  corre- 
sponding with  the  air-containing  sac  of  the 
pleura.  If,  for  instance,  either  be  placed 
over  a  point  below  the  level  of  any  fluid 
effusion  present  the  sound  will  be  lost,  to 
be  recovered  on  altering  the  position  of  the 
patient  so  as  to  displace  the  fluid.  By  means 
of  this  sign,  the  limits  of  a  pneumothorax 
may  be  accurately  defined. 

Hydatid  fremitus  is  a  vibratile  sensation, 
sometimes  to  be  felt  on  smart  percussion 
over  an  hydatid  effusion.  In  cases  of  pyo- 
pneumothorax a  similar  sensation  may  some- 
times be  felt,  on  percussing  at  the  exact  level 
of  the  surface  of  the  effused  fluid. 
■  (4)  Auscultation.,— Auscultation  simply 
means  the  act  of  listening;  but  the  art  of 
auscultation  implies  a  great  deal  more  than 
this,  namely,  the  appreciation  of  the  healthy 
or  morbid  conditions  which  produce  the 
sounds  heard  on  applying  the  ear  to  the 
chest  or  to  other  parts.  If  the  ear  of  the 
observer  be  directly  applied  to  the  chest  or 
part  under  observation,  auscultation  is  said 
to  be  immediate.  If  some  substance  or  in- 
strument be  used  as  a  medium  between  the 
ear  and  the  part  under  observation,  mediate 
auscultation  is  said  to  be  practised.  Such 
an  instrument  is  named  a  stethoscope.  See 
Stethoscope. 

(a)  Normal  Bespiratory  Sounds. — If  the 
stethoscope  be  applied  over  the  trachea  of  a 
healthy  person,  tubular  blowing,  or  bronchial 
respiration,  is  heard — that  is,  a  sound  as  of 
ah-  blown  to  and  fro  through  a  tube,  and  with 
moderate  velocity;  the  mechanism  of  the 
sound  being  the  entrance  and  outflow  of 
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air-currents  through  the  narrowed  glottic 
aperture  of  the  trachea,  producing  sonorous 
vibrations  within  the  tube  below.  As  the 
stethoscope  is  passed  downwards  to  the  first 
piece  of  the  sternum,  the  same  sound  is  still 
heard,  but  more  distant  and  muffied.  In  the 
upper  inter-scapular  region,  where  the  great 
divisions  of  the  bronchi  are  comparatively 
superficial,  the  tracheal  sounds  may  still  be 
indistinctly  recognised ;  but  below  and  aside 
from  these  points  these  sounds  are  normally 
obscured  by  the  vesicular  pulmonary  sounds, 
into  the  production  of  which  they,  however, 
necessarily  enter. 

The  pulmonary  vesicular  breath-sound  is 
produced  by  the  friction  of  air  entering  the 
air-sacs  from  the  minute  bronchioles,  and  it 
is  supplemented  by  the  conduction  of  what 
remains  of  the  glottic  breath-sound,  now 
infinitely  subdivided.  During  calm  breathing 
the  sound  accompanying  inspiration  should 
be  soft  and  breezy,  giving  the  idea  of  innu- 
merable similar  and  associated  sounds.  In 
intensity  the  sound  is  uniform  from  com- 
mencement to  near  the  end,  when  it  fades 
without  perceptible  interval  into  the  expira- 
tory sound.  The  expiratory  sound  com- 
mences at  the  moment  inspiration  ceases, 
being  continuous  with  the  inspiratory  sound, 
but  it  rapidly  fades  in  intensity,  ceasing  to 
be  audible  after  the  first  one-fifth  or  one-third 
of  the  expiratory  act.  Of  the  time  occupied 
between  the  commencement  of  one  inspiration 
and  that  of  the  next,  the  inspiratory  act  occu- 
pies nearly  one-half  (^ths);  the  expiratory  act 
occupies  the  remainder,  with  the  exception 
of  a  very  brief  interval  of  pause,  between  the 
end  of  expiration  and  the  commencement 
of  the  next  inspiration.  It  may  here  be 
observed  that  when  the  '  expiration  '  is  said 
to  be  prolonged,  it  is  meant  that  the  ex- 
piratory sound  is  audible  through  a  longer 
period  of  the  act  than  natural. 

If  the  respiration  be  hurried  and  forced, 
the  inspiratory  sound  is  coarser  and  louder, 
and  the  expiration  more  audible,  these  sounds 
approximating  to  the  puerile  breathing  which 
is  normal  to  young  children. 

In  health  the  vesicular  breath-sound  should 
be  about  equally  well  heard  over  the  front 
and  back  of  the  chest,  allowance  being  made 
for  additional  thickness  of  covering  over  cer- 
tain regions. 

(b)  Morbid  Respiratory  Sounds  Pue- 
rile, compensatory,  or  supplementary  breath- 
ing is  characterised  by  increased  loudness  of 
vesicular  breath-sound,  with  some  prolonga- 
tion of  expiration.  Besides  being  audible 
over  the  chest  generally  in  healthy  young 
children,  this  exaggerated  breath-sound  may 
be  heard  over  certain  parts  of  the  chest  in 
persons  who  have  some  other  part  disabled 
or  diseased.  Thus,  with  effusion  of  fluid 
into  one  pleura,  the  respiratory  sounds  over 
the  opposite  lung  are  exaggerated  or  puerile. 
If  one  apex  be  diseased,  the  breath- sound  at 


the  other  apex  is  exaggerated.  This  increased 
breath-sound  to  make  up  for  deficient  func- 
tion elsewhere  is  called  compensatory  or 
supplementary  breathing . 

The  breath-sound  may  be  enfeebled  over 
the  whole  chest,  as  in  cases  of  emphysema  or 
thoracic  muscular  debility.  Localised  en- 
feeblement  of  breath-sound  may  be  due  to 
several  causes — (1)  local  emphysema;  (2) 
adherent  and  thickened  pleura,  as  after  old 
pleurisy  at  the  base  ;  (3)  blocking  of  the 
alveoli  by  catarrhal  products — common  in 
commencing  phthisis  at  one  apex ;  (4)  clo- 
sure of  bronchial  tubes  by  plugs  of  mucus, 
or  from  spasm.  If  the  rest  of  the  lungs  be 
free,  this  local  enfeeblement  is  made  up  for 
by  compensatory  breathing  on  the  opposite 
side,  or  in  other  parts  of  the  same  lung. 

Suppressed  breath-sound  signifies  removal 
of  lung  from  the  surface  by  effusion  of  air  or 
of  fluid  into  the  pleura,  or  occlusion  of  a  main 
bronchus  by  compression  or  morbid  growth. 

Wavy  and  jerking  respiration  are  terms 
characterising  a  kind  of  respiration  in  which 
the  inspiration  is  either  partially  or  com- 
pletely interrupted  several  times.  The  expi- 
ration is  rarely  thus  affected.  Waviness  of 
respiration  may  be  due — (1)  to  an  irregular 
action  of  the  inspiratory  muscles,  common  in 
nervous  people ;  (2)  to  cardiac  impulse,  in 
which  case  these  interruptions  are  rhythmic 
with  the  heart's  pulsation;  (3)  unequally 
distributed  impairment  of  the  lung- elasticity, 
for  example,  in  early  tubercle-deposits.  Dr. 
Walshe  considered  that  pleuritic  adhesions 
may  have  the  same  effect.  It  will  be  seen 
then  that  waviness  of  breath-sound  is  very 
commonly  independent  of  any  organic  change, 
and  requires  other  signs  to  render  it  of  any 
value  in  diagnosis.  Jerking  respiration  or 
interrupted  breath-sound  is  more  commonly 
due  to  organic  lesions  of  the  third  kind  men- 
tioned. 

Coggedbreath-sound  is  a  somewhat  clumsy 
term  applied  to  a  form  of  interrupted  respi- 
ration in  which  the  interruptions  are  very 
even,  three  or  four  to  each  inspiration.  Much 
importance  is  attached  to  the  sign  by  some 
authors.  It  appears  to  be  due  to  obstruction 
in  the  smallest  bronchioles,  either  by  dryish 
secretion  or  small  nodules  of  tubercle,  requir- 
ing some  accumulation  of  inspiratory  force 
to  overcome  it.  The  sounds  commonly  give 
place  to  a  bubbling  rdle. 

Harsh  respiration  with  prolongation  of 
expiration  implies  a  want  of  vesicularity  in 
the  sound.  Whilst  vesicular  breath-sound 
has  been  compared  to  the  sound  produced 
by  the  breeze  passing  through  leaf-laden 
trees,  harsh  breathing,  on  the  other  hand, 
resembles  a  similar  breeze  traversing  then 
naked  branch-tops.  Some  prolongation  of 
the  expiratory  sound  is  inseparable  from 
harshness  of  breath-sound.  Harshness  of 
breath-sound  by  no  means  implies  increased 
loudness— rather  the  contrary.  Enfeebled 


430 


PHYSICAL  EXAMINATION 


respiratory  murmur  is  commonly  harsh — 
always  so  when  due  to  alveolar  obstruction. 
The  meaning  of  harshness  of  breath-sound 
is  simply  commencing  consolidation  ;  it  goes 
with  incipient  dulness,  and  is  one  of  the 
earliest  signs  of  apex-disease  in  consumption. 
There  can  be  little  doubt  that  its  real  mecha- 
nism depends  upon  the  extinction  of  the 
vesicular  part  of  the  normal  breath-sound, 
and  the  better  conduction  of  the  glottic 
sounds,  which  at  peripheral  parts  of  the  lung 
are  usually  muffled  and  obscured  by  the 
vesicular  sounds.  The  prolongation  of  the 
expiration  is  very  characteristic  of  this  early 
alteration  of  the  respiratory  sounds ;  and  it 
may  here  be  observed,  in  passing,  zuith 
regard  to  morbid  breath-sounds,  that  the 
expiration  is  the  most  important  part  of  the 
respiratory  act  to  attend  to  in  auscultation. 

Divided  respiration,  usually  described  as 
a  separate  evidence  of  disease,  is  really  an 
inseparable  factor  of  harshness  of  respiration. 
Instead  of  the  two  component  sounds,  inspira- 
tion and  expiration,  fading  imperceptibly  into 
one  another,  they  are  more  or  less  distinctly 
separate,  the  more  so  as  the  more  typical 
bronchial  type  of  breathing  is  acquired. 
Deficiency  of  elasticity  is  the  cause  to  which 
the  division  is  usually  ascribed ;  it  is,  how- 
ever, a  significant  feature  of  glottic  breathing. 

Bronchial  respiration  is  most  typically 
heard  over  simple  lung-consolidation,  as 
pneumonia  at  the  base  or  apex.  Skoda  well 
describes  the  sound  as  acoustically  identical 
with  that  produced  by  placing  the  mouth  in 
the  position  to  pronounce  the  guttural  ch  (as  in 
c7ioir  or  christian),  and  drawing  the  breath  to 
and  fro.  The  inspiratory  and  expiratory  sounds 
are  about  equal  in  length,  nearly  identical  in 
pitch,  and  distinctly  divided  from  one  an- 
other. The  sound  varies  in  intensity  and 
definition,  from  the  most  intense  tubular  or 
tracheal  breath-sound,  to  the  lower-pitched 
and  more  diffuse  blowing  respi/ration  {dif- 
fused bronchial  breathing).  Besides  hepa- 
tisation  of  lung,  this  form  of  respiratory 
sound  may  be  produced  by  other  condensa- 
tions of  lung,  for  example,  from  pressure,  or 
by  tumours  extending  from  the  neighbour- 
hood of  a  large  bronchus  to  the  surface,  such 
as  enlarged  bronchial  glands,  mediastinal 
growths,  and  aneurysmal  tumours.  The  more 
diffused  blowing  sounds  are  due  to  less  com- 
plete consolidation.  It  is  essential  that  the 
bronchi  be  patent,  in  order  that  bronchial 
respiration  may  be  heard ;  thus,  in  cases  of 
cancerous  growth  invading  a  lung  from  its 
root  and  occluding  the  bronchi,  no  respiration 
is  audible.  As  regards  mechanism,  however, 
it  can  scarcely  be  maintained  that  the  sound 
is  produced  by  the  passage  to  and  fro  of  the 
air  in  the  bronchi  of  the  consolidated  lung  ; 
for  (1)  at  the  period  when  bronchial  breath- 
ing is  most  distinct,  the  lung  is  immovably 
fixed  by  exudation  ;  (2)  the  play  of  the  chest- 
wall  on  the  affected  side  iB  almost  or  quite 


restrained;  (3)  the  air-cells  being  occupied, 
there  is  no  reason  why  air-currents  should 
penetrate  the  bronchi.  Hence  it  would 
seem  that  bronchial  respiration  is  but  the 
glottic  breath-sound  reverberating  through 
the  bronchial  tubes,  and  well  conducted  to 
the  surface.  A  remarkable  experiment  of 
MM.  Bondet  and  Chauveau  {B  evue  Men- 
suelle,  1877)  strikingly  confirms  this  view. 
In  a  horse  with  hepatisation  of  the  base  of 
one  lung  and  bronchial  breath- sound  over 
the  part  affected,  the  trachea  was  incised 
below  the  glottis,  and  the  wound  held  widely 
open ;  the  bronchial  breathing  immediately 
disappeared,  all  respiratory  sounds  ceasing 
over  this  portion  of  lung,  whilst  elsewhere 
the  vesicular  breath-sound,  was  unimpaired. 
A  musical  reed  was  now  inserted  into  the 
wound,  and  the  musical  sounds  were  well 
conducted  over  the  consolidation,  but  little 
audible  over  the  healthy  portion  of  lung. 

Cavernous  respiration  is  a  breath-sound 
in  which  the  inspiration  and  expiration  have 
both  a  hollow  blowing  quality.  It  is  to  the 
expiration  that  the  hollow  wavering  quality 
characteristic  of  this  breath-sound  is  espe- 
cially attached,  and,  as  pointed  out  by  Dr. 
B.  Thompson,  the  expiratory  sound  is  lower 
in  pitch  than  the  inspiratory.  Cavernous 
breathing  signifies  pulmonary  cavity  usually 
phthisical — (1)  exceeding  in  size  an  unshelled 
walnut ;  (2)  either  empty  or  at  least  partially 
so ;  and  (3)  communicating  with  one  or  more 
patent  bronchial  tubes.  Softening  of  tubercle 
or  caseous  pneumonia,  pulmonary  abscess,  or 
bronchial  dilatation  of  sufficient  size,  are  the 
most  common  causes  of  cavity  in  the  lung. 
This  abnormal  sound  is  formed  by — (a)  the 
passage  to  and  fro  of  air  into  a  cavity  with 
the  respiratory  movements  ;  (6)  the  conduc- 
tion and  modified  reinforcement  of  the  glottic 
respiratory  sound  within  a  cavity. 

Amphoric  breath-sound  is  a  variety  of 
cavernous  respiration  having  the  same  cha- 
racters, but  on  an  exaggerated  scale  ;  that  is, 
not  necessarily  exaggerated  as  regards  loud- 
ness, but  having  all  the  qualities — blowing 
character  and  hollowness — intensified.  This 
sound  is  heard  over  a  large  superficial  cavity, 
either  in  the  lung,  or  in  the  pleura  freely  com- 
municating with  the  lung.  Its  mechanism 
is  identical  with  that  of  cavernous  respira- 
tion, only  that  the  size  of  the  cavity  is  large. 

(c)  Adventitious  Auscultatory  Signs. — 
A  rale  or  rhonchus  is  a  sound  produced  by 
impediment  to  the  entry  or  escape  of  air 
within  the  lungs  or  bronchial  tubes.  The 
impediment  may  be  from  narrowing,  or 
secretion  within  the  tubes;  from  secretion 
within  the  alveoli;  or  from  destructive 
softening  or  oedema  of  the  lung-tissue.  The 
rales  that  may  be  audible  over  the  chest,  are 
— sonorous,  sibilant,  crepitant,sub-crcpitant, 
mucous,  dry  crackling,  moist  crackling,  and 
cavernous. 

Sonorous  and  sibilant  rales  are  noises  of 
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a  snoring  or  whistling  kind,  which  are  pro- 
duced in  the  air-passages.  They  are  audible 
with  both  inspiration  and  expiration  (or  with 
either),  and  are  for  the  most  part  transitory 
sounds,  being  temporarily  or  permanently 
removed  by  cough,  or  in  other  cases  by  the 
relief  of  the  spasm  which  has  occasioned 
them.  They  obscure  or  altogether  mask  the 
normal  respiratory  sounds.  Any  narrowing 
of  an  air-tube  will  give  rise  to  a  sonorous  or 
sibilant  rale  according  to  the  degree  of  nar- 
rowing and  the  size  of  the  tube.  Thus,  if  the 
larger  tubes  be  affected,  and  the  narrowing 
not  great,  the  coarser  sound  is  produced.  If, 
on  the  other  hand,  the  finer  tubes  be  partially 
occluded,  or  a  larger  tube  be  greatly  narrowed, 
the  finer  sibilus  is  caused.  The  rales  are 
audible  throughout  the  territory  of  the  tubes 
affected.  Thus  if  a  main  bronchus  be  com- 
pressed or  narrowed,  the  sonorous  rale  so 
occasioned  will  be  heard  throughout  the  lung 
on  that  side.  Throat-sibilus  in  croup  is 
conducted  all  over  the  chest. 

The  precise  causes  of  these  rdles  are — (1) 
narrowing  of  a  bronchus  from  external  pres- 
sure (uncommon) ;  (2)  narrowing  from  local, 
cicatricial,  thickening  and  contraction  of  the 
fibrous  coat  of  the  tube  (uncommon) ;  (3) 
mucous  collections  in  the  tubes  giving  rise  to 
imperfect  plugs  which  vibrate,  causing  the 
musical  sounds  (very  common)  ;  and  (4) 
spasmodic  contraction  of  the  medium-sized 
tubes  (sibilus  in  asthma). 

Dry  rales  signify— (1)  Bronchial  catarrh, 
or  bronchitis,  local  or  general,  as  the  case 
may  be,  affecting  the  larger  and  medium- 
sized  tubes ;  (2)  tumours  pressing  upon  the 
trachea  or  one  of  the  main  bronchi;  (3) 
numerous  minute  bronchial  obstructions 
occasioned  by  pulmonary  miliary  tubercu- 
losis ;  or  (4)  asthma. 

Stridor  is  a  variety  of  sonorous  rhonchus, 
due  most  generally  to  pressure  of  a  malig- 
nant or  aneurysmal  tumour  upon  a  main 
bronchus,  and  heard  chiefly  over  the  corre- 
sponding side.  It  is  a  coarse,  vibrating 
sound,  which,  however,  the  trained  ear  can 
readily  detect  to  be  of  distant  origin.  Para- 
lysis of  the  vocal  cords  will,  in  some  cases, 
lead  to  stridor. 

Crepitant  rale,  or  fine,  dry  crepitation,  is 
a  minute,  dry,  crackling  sound,  in  which  the 
crackles  are  infinitely  small  and  even,  and 
occupy  chiefly  the  latter  part  of  inspiration. 
The  sound  has  been  compared  to  the  crack- 
ling of  salt  upon  the  fire,  or  that  produced 
by  rubbing  a  pinch  of  hair  between  the 
fingers  close  to  the  ear.  Probably  the  exact 
mechanism  of  the  sound  is  the  abrupt  sepa- 
ration of  alveolar  surfaces,  collapsed  by 
inflammatory  or  other  cedema.  But  there 
are  difficulties  in  the  way  of  any  present 
explanation  of  the  sound.  There  are  at  least 
four  conditions  which  will  give  rise  to  iden- 
tically the  same  sound,  as  far  as  the  ear  can 
appreciate  it— namely  (1)  incipient  pneumonic 


consolidation  (inflamed  cedema  stage) ;  (2) 
cedema  of  the  lungs  when  not  excessive,  as 
in  certain  stages  of  kidney-disease,  in  obstruc- 
tive heart-disease,  &c. ;  (3)  mere  collapse  of 
lung  from  disease,  crepitant  rale  being  often 
temporarily  heard  from  this  cause  at  the 
extreme  posterior  bases,  to  disappear  after  a 
few  deep  inspirations ;  and  (4)  certain  cases  of 
cedema  of  the  pleura  dependent  upon  old  lung- 
disease.  The  fine  crepitation  of  pneumonia 
is  peculiar  only  in  being  associated  with 
commencing  tubular  breath- sound,  the  con- 
solidation associated  with  which  gives  an 
increased  intensity  and  definition  to  the 
crepitant  rale.  When  associated  with  acute 
febrile  symptoms,  fine  crepitation  indicates 
the  congestive  stage  of  acute  pneumonia.  If 
seated  about  the  base,  the  pneumonia  is  most 
commonly  of  the  typical  croupous  or  exudative 
variety.  If  at  the  apex,  or  in  patches,  the 
disease  may  be  incipient  catarrhal  or  embolic 
(pysemic)  pneumonia. 

Sub-crepitant  or  muco- crepitant  rale  is  a 
fine  bubbling  rale,  of  sharp  definition,  and 
well-conducted  to  the  ear,  audible  principally 
during  inspiration,  but  in  less  degree  also 
with  expiration.  This  rale  is  produced  in  the 
minute  bronchioles  and  alveoli,  by  the  pene- 
tration of  air  through  a  thin  liquid.  A  cer- 
tain amount  of  lung-condensation  is  necessary 
to  give  sharpness  of  definition  to  the  sound. 
Sub-crepitant  rale  is  most  typically  heard  in 
the  resolution  stage  of  pneumonia.  In  the 
second  (secretion)  stage  of  broncho-pneu- 
monia it  is  also  heard.  There  are  many  rale 
sounds  intermediate  between  true  dry  crepi- 
tation and  the  sub-crepitant  rale,  which  are 
fairly  described  by  the  general  term  crepitant 
rale,  fine  or  coarse,  according  to  their  size. 
Many  degrees  of  fineness  or  coarseness  may 
be  distinguished  in  different  parts  of  the  same 
lung  in  some  pneumonic  forms  of  phthisis, 
and  it  will  be  generally  found  in  any  such 
cases  that  the  rdles  increase  in  coarseness  as 
we  ascend  from  below  upwards. 

Dry  crackle  is  the  term  used  to  describe  a 
rdle  consisting  of  three  or  four  distinct  small 
crackles  heard  during  inspiration.  The 
crackles  are  dry  in  character,  and  sharply 
defined.  The  inspiratory  breath-sound  attend- 
ing this  rhonchus  is  usually  feeble  and  harsh, 
the  expiration  harsh  and  prolonged,  but  un- 
attended with  any  rdle,  unless  it  be  some 
sibilus.  Dry  crackling  most  commonly 
signifies  commencing  softening  of  '  tuber- 
cular '  deposits,  and  the  sound  may  be  most 
frequently  recognised  in  the  sub-clavicular 
region,  where  this  condition  is  most  often 
found  uncomplicated  by  conditions  depending 
upon  other  stages  of  the  disease. 

Moist  crackle,  or  hu  m  id  clicking  rdle,  con- 
sists of  a  few  crackles,  heard  during  the  latter 
part  of  inspiration  and  the  commencement 
of  expiration,  sharply  defined,  sometimes 
metallic  in  quality.  The  crackles  vary  in 
size  and  in  the  degree  of  liquidness,  as  must 
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be  the  case  from  the  mechanism  by  which 
they  are  produced.  For  this  rale  is  signifi- 
cant of  liquefaction  of  tubercular  or  caseous 
pneumonic  nodules  in  communication  with 
bronchial  tubes  ;  and  as  such  adjacent  soften- 
ings coalesce  and  increase  in  size,  the  crackles 
become  larger,  until  they  develop  into  the 
gurgling  or  cavernous  rale.  The  moist 
crackle  may  be  associated  with  other  rales, 
since  a  softening  caseous  nodule  is  often  sur- 
rounded by  congested  pulmonary  tissue  or 
pneumonia,  giving  rise  to  fine  crepitant  or 
sub-crepitant  sounds.  As  a  rule,  the  breath- 
sound  is  more  or  less  masked  by  the  crack- 
ling rale. 

Cavernous  and  gurgling  rales  are  but 
larger  and  more  liquid  rales,  produced  in  a 
cavity  or  cavities  of  moderate  dimensions. 

Metallic  tinkling  rale  requires  for  its 
development  a  large  empty  cavity  in  which 
it  may  be  produced — (1)  by  the  bursting  of 
one  or  more  air-bubbles  through  viscid  con- 
tents ;  (2)  by  the  impingement  of  a  drop  of 
secretion  against  the  cavern- wall ;  or  (3)  by 
a  bubbling  rale  produced  in  a  bronchus  near 
the  cavity,  and  freely  communicating  with 
it.  In  either  case  the  large  empty  cavity, 
necessarily  near  the  surface,  resonates  and 
re-echoes  the  sounds,  and  gives  them  their 
peculiar  metallic  quality,  which  has  been 
likened  to  that  produced  by  a  pin  dropping 
into  a  large  empty  bottle.  Metallic  tinkling 
is  by  no  means  solely  significant  of  pleuritic 
cavity,  as  was  supposed  by  Laennec  ;  it  may 
be  most  typically  heard  over  a  large  dense- 
walled  empty  pulmonary  cavern. 

Metallic  echo  is  sometimes  confounded 
with  metallic  tinkle,  with  which  it  is  often 
associated,  and,  indeed,  of  which  it  may  be 
said  to  form  a  part.  It  is  really  not  a  rale 
at  all,  however,  but  an  echo  in  a  large  cavity, 
produced — (1)  by  air-vibrations  caused  by 
cough ;  (2)  by  vibrations  on  the  surface  of 
fluid  with  a  large  air-space  above  ;  or  (3)  by 
vocal  vibrations  reaching  through  the  cavity 
after  true  voice-sound  has  died  away. 

Hipjpocraticsuccussion-soundis  the  splash- 
ing sound  heard  in  a  pleura  containing  both 
air  and  fluid,  on  shaking  the  patient  some- 
what vigorously,  while  the  ear  is  applied  to 
the  chest-surface. 

Cough-sounds. — A  cavernous  splash-sound 
may  frequently  be  heard  on  listening  over  a 
cavity,  and  causing  the  patient  to  cough,  the 
forcible  entry  of  air  into  the  cavity  in  itself 
largely  contributing  to  the  sound,  and  setting 
up  gurgling  and  splashing  rales  by  the  dis- 
turbance of  contained  fluids. 

Cough-sounds  require  no  explanation,  but 
they  should  be  invariably  tested  in  chest- 
examination.  Crepitant  sounds  are  often 
developed  after  a  cough,  which  are  not  to  be 
heard  either  on  ordinary  or  deep  inspiration 
without  it.  Cavities  which  are  not  in  free 
communication  with  bronchial  tubes  may 
yield  no  characteristic  breath-sounds ;  but 


the  forcible  propulsion  of  air  into  them  at 
the  moment  of  chest-compression  with  closed 
glottis  elicits  at  once  a  characteristic  localised 
succussion-sound,  attended  with  more  or  less 
coarse  gurgling  rale. 

Voice-sounds. — In  the  ordinary  healthy 
spongy  condition  of  lung,  the  voice-sounds 
are  heard  but  distantly  and  imperfectly,  save 
in  certain  parts  of  the  chest  in  the  neighbour- 
hood of  the  trachea  and  its  bifurcation — that 
Is,  in  the  upper  sternal  and  the  upper  inter- 
scapular regions,  where  the  sounds  are  better 
conducted. 

Bronchophony. — At  any  portion  of  the 
chest  where  there  is  consolidation  of  lung,  in 
association  with  patent  air-tubes,  the  voice- 
sound  is  heard  loudly,  as  though  produced 
near  or  close,  under  the  stethoscope.  Although 
loudly  heard,  the  sound  appears  to  pass 
away  from  under  the  stethoscope.  Any  solid 
medium  of  conduction  between  a  large  bron- 
chus and  the  stethoscope  will  give  rise  to 
bronchophony,  whether  by  super-position,  or 
by  the  portion  of  bronchial  tree  concerned 
being  imbedded  in  solid  lung,  as  in  lobar 
pneumonia,  of  which  the  sound  is  most 
typical.  If,  however,  between  the  conduct- 
ing medium  and  the  larynx  the  bronchial 
channel  be  occluded,  bronchophony  is  no 
longer  heard,  the  voice-sounds  being  enfeebled 
or  annulled. 

Pectoriloquy. — If,  on  the  other  hand,  a 
cavity  be  present  beneath  the  spot  auscul- 
tated, and  in  free  communication  with  a 
bronchus,  the  voice-sound  appears  to  be  con- 
centrated at  the  end  of  the  stethoscope,  and 
to  pass  through  the  instrument  direct  to  the 
ear,  with  exaggerated  and  even  painful  dis- 
tinctness. It  is  rather  the  noise  of  the  voice 
that  we  hear  in  bronchophony,  but  in  pec- 
toriloquy the  sounds  are  most  distinctly 
articulated.  This  distinction  is  even  better 
appreciated  by  listening  to  a  whisper,  which 
under  bronchophonic  conditions  is  merely  a 
conducted  hissing  sound,  whilst  in  pectorilo- 
quy each  syllable  penetrates  distinctly  to  the 
ear.  Pectoriloquy  may,  however,  be  clearly, 
although  not  exactly,  imitated  by  consolidated 
lung  in  the  neighbourhood  of  a  large  bronchus. 
Hence  the  diagnosis  of  a  cavity  near  the  root 
of  the  lung  requires  much  caution. 

Mgophony. — ^Egophony  is  a  form  of  modi- 
fied bronchophony  in  which  the  voice-sound, 
conducted  through  condensed  lung,  has 
further  to  penetrate  a  thin  layer  of  fluid 
in  which  the  coarser  vibrations  are  lost,  a 
certain  quavering  nasal  quality  being  given 
to  the  sound  that  reaches  the  ear.  It  is 
significant  of  effusion  into  the  pleura.  The 
sound  is  only  to  be  heard  near  the  upper 
limits  of  the  effusion,  where  the  layer  of 
fluid  is  thin.  , 

With  regard  to  the  mechanism  of  these 
three  sounds— bronchophony,  pectoriloquy, 
and  tegophony — there  can  be  no  dispute 
about  their  being  glottic  sounds.  In  broncho- 
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phony  they  are  conducted  through  subdivid- 
ing tubes  of  increasing  fineness  enveloped 
in  solid  tissue;  hence  the  sounds,  although 
loudly  heard,  are  not  well-defined,  being 
largely  converted  into  the  coarser  vibrations 
perceptible  to  palpation  as  fremitus.  In 
pectoriloquy,  on  the  other  hand,  the  glottic 
sounds  are  conducted  through  tubes  which, 
after  one  or  two  divisions,  terminate  in  a 
resonating  cavity ;  hence  the  vocal  vibrations 
are  concentrated  and  conducted  with  intensity 
10  the  ear  as  through  a  speaking-tube. 
Finally,  in  agophony  one  may  suppose  the 
bleating  character  of  the  sound  to  be  due  to 
secondary,  and  to  a  certain  extent  disturbing 
vibrations  in  the  fluid  medium  through  which 
the  sounds  are  conveyed.    In  segophony  one 
may  commonly  note  a  lisp  or  whisper-sound 
in  addition  to  the  voice-sound,  and  better 
conducted  than  the  voice-sound.    And  it  has 
been  affirmed  by  Bacelli  that  in  cases  of 
serous  effusion  into  the  pleura  the  whisper  is 
heard  well-conducted  with  distinct  articula- 
tion—pectoriloquie  aphonique — through  the 
thickness  of  the  fluid,  whereas  in  purulent 
effusion  such  whisper  is  not  conducted.  This 
statement  will  be  found  to  apply,  however, 
only  in  certain  cases.    The  whisper  may 
sometimes  be  heard  well-conducted  through 
purulent  fluid. 

The  voice-sounds  are  weakened  or  wholly 
extinguished  by  conditions  which :  (a)  shut 
off  the  main  bronchi  from  the  part  auscul- 
tated, as  in  malignant  growths  invading  the 
bronchus  at  the  root  of  the  lung ;  (6)  separate 
the  lung-surface  from  the  thoracic  wall,  as  in 
pleuritic  effusions,  cedematous  thickening  of 
pleura,  &c.  Here,  however,  we  must  make 
exception  in  certain  cases,  in  which  pectori- 
loquie aphonique  is  heard.  In  (c)  rarefaction 
of  the  lung  by  emphysema  the  voice-sound 
is  enfeebled ;  and  in  (d)  pneumothorax  it  is 
either  much  enfeebled  or  annulled.  In  cases 
of  pneumothorax,  however,  a  faint  metallic 
echo  may  often  be  heard  with,  or  rather 
after,  the  voice-sound.  This  echo  has  prob- 
ably a  precisely  analogous  mechanism  to 
fcgcphony,  save  that  the  medium  of  secondary 
conduction  is  air  instead  of  fluid,  and  hence 
the  conduction  is  less  distinct. 

Autophony.— On  listening  over  a  super- 
mai  cavity  with  condensed  lung-tissue 
around,  the  voice  of  the  auscultator— for  ex- 


piration, but  chiefly  with  the  former,  unmoved 
by  cough,  and  usually  attended  with  pleuritic 
pain.  We  may  often  fail  to  obtain  this  sound, 
through  the  patient  involuntarily  restraining 
the  movement  of  the  affected  side  on  account 
of  the  pain.  A  deep  inspiration  must,  there- 
fore, be  always  called  for.  In  well-marked 
cases  the  friction  is  very  loud  and  leathery, 
and  may  be  perceptible  to  the  hand  applied — 
friction  fremitus. 

Pleural  creaking  is  a  sound  that  may  be 
sometimes  distinguished  over  a  portion  of 
the  chest,  when  the  pleurae  are  densely  thick- 
ened and  adherent. 

Moist  or  spongy  friction  is  most  difficult 
to  distinguish  from  fine  moist  crepitation. 
It  is  heard  almost  entirely  at  the  end  of  deep 
inspiration,  and  closely  resembles  the  crepi- 
tation of  a  moist  sponge.  The  sound  is  due 
to  the  pleura  being  adherent  by  moist,  recent 
lymph,  as  in  the  early  stage  of  adhesive 
pleurisy  in  pleuro-pneumonia. 

In  cases  of  oedema  of  the  pleura  a  fine 
crepitating  inspiratory  sound  or  pleural 
crepitus  may  be  heard,  which  it  is  impossible 
to  distinguish  from  a  pulmonary  sound.  The 
diagnosis  must  rest  upon  the  very  superficial 
character  of  the  sound,  and  its  being  un- 
changed by  cough;  also  upon  its  being 
associated  with  deficient  breathing  without 
tubular  quality,  and  with  lessened  vocal  fre- 
mitus. It  is  an  inspiratory  not  an  expiratory 
sound,  being  engendered  by  the  pulling  out  of 
the  spongy  oedema-tissue  during  inspiration. 


ample,  when  requesting  the  patient  to  cough 
or  to  speak— will  be  noticed  by  himself  to  be 
in  .-nsihed.  The  term  autophony  is  applied 
v,  tow  increased  resonance,  which  is  a  sign 
ot  little  clinical  value.  . 
'  flNnd :  «wnd»— The  sounds  originating 
m  '  leased  conditions  of  pleura  are  commonly 
mclnded  under  the  general  term  'friction 

to  iTo  IT*  J.erm*  however,  very  inadequate 
«o  describe  the  varieties. 

w»viVfeMri<<c  "**  m  *V  fiction  is  a 
2  '  uneven.  "ibWn*  sound  heard  close 
"nder  the  ear  with  both  inspiration  and 


ex- 


4.  Circulatory  System,  Physical 
Examination  of.— The  condition  of  the 
heart  and  circulation  may  be  investigated 
with  great  exactness,  chiefly  by  palpation, 
percussion,  and  auscultation. 

Pulse. — The  pulse  gives  us  very  important 
information  respecting  the  state  of  the  circu- 
lation. For  a  full  description  of  the  pulse 
and  its  different  characters  in  disease,  see 
Polse,  The  ;  and  Sphygmo  graph. 

Heart,  (a)  Inspection.— In  health  and 
during  quietude  the  cardiac  impulse  is  barely 
perceptible.  Under  excitement,  however, 
throbbmg  impulse  may  be  noticed  over  the 
prcecordia  and  left  epigastrium.  In  cases  of 
great  hypertrophy  and  dilatation  of  the  heart, 
especially  in  children,  the  precordial  region 
may  be  obviously  bulged.  The  impulse  of 
the  heart  may  be  observed  to  be  diffused 
over  an  increased  area,  between  the  nipple 
lino  and  sternum,  in  cases  of  hypertrophy 
and  dilatation.  In  cases  of  dilated  hyper- 
trophy of  the  right  ventricle,  or  in  displace- 
ment downwards  of  the  heart  in  emphysema, 
the  impulse  is  very  perceptible  at  the  epi- 
gastrium to  tho  left  of  tho  eusiform  cartilage. 
A  diffused  undulating  impulse  may  be  ob- 
served in  somo  cases  of  pericardial  effusion 
and  in  adherent  pericardium.  The  heart  is 
often  uncovered,  and  its  impulse  revealed  on 
one  side  or  tho  other  by  retraction  of  the 
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lung  in  contractile  or  wasting  pulmonary 
diseases. 

(b)  Palpation.  —  The  position  of  the 
heart's  apex  should  first  be  ascertained ;  and 
the  area,  force,  and  rhythm  of  the  cardiac 
pulsations,  and  the  presence  or  absence  of 
thrill  or  other  adventitious  palpation-signs, 
should  next  be  noted. 

Normally  the  heart,  enclosed  in  its  own 
pericardial  sac,  is  situated  in  the  anterior  and 
central  part  of  the  thoracic  cavity,  immedi- 
ately above  the  diaphragm.  Its  position  may 
be  roughly  defined  as  within  the  area  bounded 
above  by  a  line  drawn  across  the  sternum  at 
the  level  of  the  lower  border  of  the  second 
cartilages  ;  on  the  left  by  a  vertical  line  pass- 
ing just  within  the  left  nipple  ;  and  on  the 
right  by  a  similar  line  drawn  at  one-third 
of  the  distance  between  the  border  of  the 
sternum  and  the  right  nipple  line.    A  slant- 
in<*  line  from  the  base  of  the  ensiform  carti- 
lage to  the  upper  border  of  the  sixth  rib  in  the 
left  nipple  line  defines  the  lower  border  of 
the  heart.    Behind  this  area  the  heart  lies 
obliquely,  its  base  directed  upwards  to  the 
right  and  backwards,  its  apex  to  the  left 
downwards  and  forwards.    The  organ,  more- 
over, is  so  placed  that  the  right  auricle  and 
ventricle  occupy  nearly  the  whole  anterior 
surface ;  the  left  auricle  and  ventricle  the 
posterior  and  left  surface. 

The  apex  of  the  heart  in  the  adult  impinges 
in  the  fifth  interspace,  one  inch  within  the 
left  nipple  line.  The  aortic  and  pulmonary 
valves  correspond  with  the  upper  border  of 
the  third  left  cartilage  at  its  junction  with  the 
sternum,  the  aortic  being  on  the  right  of  and 
a  little  lower  than  the  pulmonary.  A  line 
drawn  from  the  middle  of  the  third  loft  car- 
tilage as  it  joins  the  sternum,  to  the  urper 
border  of  the  fifth  right  cartilage  at  the 
sternal  margin,  would  correspond  with  the 
mitral  valve  superficially  and  above,  the  tri- 
cuspid more  deeply  and  below. 

An  altered  position  of  the  apex-beat  may 
arise  from  congenital  displacement  of  the 
organ,  for  example,  from  transposition  of 
viscera.  It  may  arise  from  enlargement  of 
the  organ  by  hypertrophy  or  dilatation, 
affecting  its  right  or  left  cavities ;  or  from 
displacement  of  the  organ,  for  instance, 
downwards,  by  emphysema,  aneurysm,  or 
tumour ;  aside,  by  pleuritic  effusion,  malig- 
nant disease,  or  contraction  of  lung ;  upwards, 
by  abdominal  distension,  disease  in  the 
abdomen,  or  contraction  of  lung. 

In  continuance  of  palpation,  the  condition 
of  the  arteries  and  veins  at  the  root  of  the 
neck  must  be  observed :  whether  the  arteries 
unduly  pulsate,  or  the  veins  on  one  side  or 
both  remain  fall,  or  pulsate. 

(c)  Percussion.— The  prsecordial  dulness 
may  be  enlarged  by  retraction  of  the  margin 
of  one  or  both  lungs ;  by  effusion  ot  fluid 
into  the  pericardium;  or  by  enlargement  ot 
the  heart  itself,  either  general  or  restricted 


to  one  or  more  of  its  divisions.  The  cardiac 
dulness  may  be  diminished  or  obscured  by 
enlargement  of  the  lungs  enveloping  it,  or 
by  gas  in  the  pericardial  sac. 

(d)  Auscultation. — By  the  simultaneous 
contraction  of  the  ventricles,  the  closure  of 
the  mitral  and  tricuspid  valves,  and  the  im- 
pingement of  the  apex  of  the  left  ventricle 
against  the  ribs,  a  single  sound  is  produced, 
the  first  sound  of  the  heart.  The  sudden 
tense  closure  of  the  mitral  valve  is  the  prin- 
cipal cause  of  this  sound.  The  first  sound  is 
closely  followed  by  the  second  sound,  which 
is  more  tapping  in  quality,  and  corresponds 
with  the  closure  of  the  aortic  and  pulmonary 
valves.  Then  comes  the  diastolic  pause, 
which  may  be  said  to  equal  in  duration  that 
of  the  two  sounds.  The  first  sound  is  most 
loudly  heard  at  the  apex,  the  second  at  the 
base  of  the  heart. 

The  sounds  of  the  heart  are  subject  to 
considerable  variations  under  varied  general 
conditions  of  health  and  disease._ 

(1)  In  general  debility,  anaemia,  and  wast- 
ing diseases,  the  tendency  is  for  the  first  and 
second  sounds  to  approximate  to  each  other 
in  character.  As  the  ventricular  wall  be- 
comes atrophic  or  ill-nourished  the  first  sound 
becomes  more  purely  valvular,  and  at  the 
same  time  more  feeble  and  tapping,  approach- 
ing thus  in  character  to  the  second  sound. 
Sometimes  in  cases  of  ansemiathe  first  sound 
is  peculiarly  ringing  and  hollow  in  character. 

(2)  In  chronic  Bright's  disease,  with 
thickened  vessels  and  hypertrophied  ven- 
tricles, the  first  sound  is  peculiarly  muffled 
and  indistinct,  compared  with  the  recognis- 
able force  of  the  beat. 

(3)  The  rhythm  of  the  heart's  sounds  may 
be  greatly  changed :  (a)  The  first  or  second, 
or  both  first  and  second  sounds,  may  be  re- 
duplicated. This  may  occur  as  a  temporary 
phenomenon  in  apparent  health,  but  it  is 
more  commonly  traceable  to  increased  resis- 
tance either  in  the  pulmonary  or  systemic 
circulation.    (6)  Excessive  rapidity  of  action. 

(c)  Irregularity  in  time  and  force  of  beats. 

(d)  Intermittent  action.  These  several  phe- 
nomena may  be  significant  of  disease  of  the 
heart  itself;  or,  as  is  frequently  the  case,  they 
may  be  due  to  functional  disturbance  througn 
the  nervous  apparatus,  from  dyspepsia;  or 
from  excessive  smoking,  tea-drinking,  or 

murmur  or  bruit  is  an  abnormal  sound, 
invariably  of  a  blowing  character,  which  may 
more  or  less  replace  or  obscure  the  normal 
heart's  sound.  Either  of  the  sounds  of  the 
heart  may  be  replaced  or  attended  by  a  mur- 
mur- and  in  auscultation,  with  regard  to 
prognosis,  it  is  much  more  important  to  note 
whether  a  murmur  wholly  or  only  partially 
replaces  the  normal  sound-that  is,  whether 
the  function  of  the  valve  be  wholly  or  only 
partially  disabled-than  to  be  guided  by 
mere  loudness  of  bruit.    The  first  sound  at 
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the  apex  may  be  preceded,  or,  very  rarely, 
succeeded  by  a  murmur.  For  a  description 
of  these  murmurs,  and  of  morbid  pericardial 
sounds,  see  Heart,  Valves  and  Orifices  of, 
Diseases  of;  Heart,  Functional  Disorders 
of;  and  Pericardium,  Diseases  of. 

5.  Mediastinum,  Physical  Examin- 
ation of. — Having  examined  the  thorax 
with  regard  especially  to  the  great  organs, 
the  lungs  and  heart,  contained  within  it,  the 
mediastinal  region  should  next  be  explored, 
both  anteriorly  and  posteriorly. 

Normal  Signs. — The  anterior  mediastinal 
region,  clinically  speaking,  corresponds  with 
those  portions  of  the  sternum  not  underlain 
by  lung,  namely,  the  manubrium  and  the 
left  half  of  the  body,  extending  from  the 
fourth  cartilage  downwards. 

The  lungs  normally  approximate  beneath 
the  upper  portion  of  the  second  part  of  the 
sternum;  from  that  point  to  the  lower  border 
of  the  fourth  cartilages  hiding  the  subjacent 
parts.  In  the  triangular  space  behind  the 
upper  sternum,  with  its  apex  at  the  lower 
border  of  the  manubrium  and  its  base  at  the 
episternal  notch,  lie  the  inferior  extremity  of 
the  trachea,  covered  by  the  left  mnominate 
vein,  the  summit  of  the  arch  of  the  aorta, 
and  a  prolongation  of  the  pericardial  sac, 
with  connective  tissue,  and  a  few  small 
lymphatic  glands.  The  summit  of  the  arch 
of  the  aorta  corresponds  with  the  level  of  the 
upper  border  of  the  second  rib -cartilage. 

Imperfect  percussion-dulness  and  modified 
bronchial  respiration,  with  weakly  conducted 
heart-sounds,  are  usually  presented  over  this 
region.  On  deeply  depressing  the  finger 
behind  the  sternum  in  the  episternal  notch, 
a  slight  pulsation,  communicated  from  the 
aorta — which  vessel,  however,  the  fingers 
cannot  reach— is  felt.  The  lower  region  of 
mediastinal  dulness,  that  is,  below  the  fourth 
cartilage  level,  is  continuous  on  the  left  of 
the  sternum  with  the  heart's  dulness,  and, 
indeed,  corresponds  with  the  prfficordial 
region. 

Morbid  Signs.— The  upper  mediastinal 
dulness  may  be  replaced  by  resonance— (1) 
from  enlargement  of  the  lungs  in  emphy- 
sema;  (2)  in  cases  of  contraction  of  the 
upper  part  of  one  lung,  enlargement  of  the 
opposite  lnng  wholly  occupying  the  sternal 
region,  and  effacing  the  normal  mediastinal 
dalness.  The  limits  of  normal  mediastinal 
dulness  may  be  extended,  from  displacement 
of  the  anterior  margin  of  the  lungs — (1)  by 
dilatation  or  aneurysm  of  the  aorta ;  (2)  by 
mediastinal  abscess;  (8)  by  simple  enlarge- 
ment  of  the  mediastinal  or  thymus  glands ; 
f*  (4)  by  morbid  growth— cancer,  or  lym- 
phoma. (For  the  diagnosis  between  these 
several  conditions,  see  Aorta,  Diseases  of; 
and  Mediastinum,  Diseases  of.)  It  must  be 
borne  in  mind  that  considerably  increased 
oniness,  and  even  prominence,  may  be  due 


to  intrinsic  disease  of  the  sternal  bone,  or  to 
thickening  from  periostitis. 

Alterations  in  the  boundaries  of  the  lower 
region  of  mediastinal  dulness  are  most  often 
due  to  enlargement  of  the  heart,  or  dilated 
pericardium.  Aneurysm  of  the  aorta  or  the 
heart,  or  a  growth  extending  forwards,  be- 
tween _  the  heart  and  the  lung,  from  the 
posterior  mediastinum,  are  the  other  causes 
of  increased  inferior  mediastinal  dulness. 

Posteriorly  there  is  no  inter-pulmonary 
space  apparent  save  that  occupied  by  the 
spinal  column.  But  in  disease,  and  especially 
in  tumour,  whether  aneurysmal  or  of  the 
nature  of  morbid  growth  affecting  the  root 
of  the  lungs  {see  Bronchial  Glands,  Diseases 
of),  the  posterior  mediastinal  dulness  involves 
the  right  or  left  interscapular  region,  as  the 
case  may  be. 

The  bifurcation  of  the  trachea  corresponds 
with  the  body  of  the  fourth  dorsal  vertebra. 
The  descending  portion  of  the  arch  of  the 
aorta  corresponds  with  the  left  side  of  the 
third  dorsal  vertebra. 

6.  Abdomen,  Physical  Examination 

of. — The  abdomen  is  that  portion  of  the  body 
included  between  the  diaphragm  above  and 
the  brim  of  the  true  pelvis  below ;  and  is 
usually  divided,  for  convenience  of  clinical 
reference,  into  regions.  Two  horizontal  lines 
drawn  at  the  level  of  the  ninth  ribs,  and  the 
highest  point  of  the  crest  of  the  ilia  respec- 
tively, and  intersected  by  vertical  lines  drawn 
from  the  eighth  rib  on  each  side  down  to  the 
middle  of  Poupart's  ligament,  divide  the  ab- 
domen into  nine  regions,  namely,  epigastric, 
umbilical,  and  hypogastric  in  the  middle ;  and 
hypochondriac,  lumbar,  and  iliac  on  each  side, 
from  above  downwards. 

(a)  Inspection.— When  examining  a  case 
of  abdominal  disease  the  position  naturally 
assumed  by  the  patient  should  be  noticed: 
whether  it  be  indifferent ;  or  dorsal  with  the 
knees  drawn  up— a  position  very  character- 
istic of  peritonitis ;  or  lateral,  with  the  thighs 
flexed  and  the  body  bent,  as  in  renal  or 
hepatic  colic.  Sometimes  in  cases  of  colic, 
especially  lead-colic,  the  patient  lies  on  his 
belly  with  the  arms  compressing  the  part. 
Frecment  changes  of  posture  are  also  charac- 
teristic of  colic  rather  than  of  peritoneal  in- 
flammation. The  general  size,  shape,  tense- 
ness, flaccidity,  or  retraction  of  the  abdomen 
will  bo  next  observed.  Any  alteration  from 
perfect  symmetry  will  be  noted,  with  the 
region  of  any  swelling.  The  superficial  veins 
of  the  abdomen  may  be  enlarged,  the  internal 
mammary  from  above  meeting  the  superficial 
and  deep  epigastrics,  to  secure  collateral  cir- 
culation between  the  superior  and  inferior 
cava;,  when  either  is  from  any  cause  com- 
pressed or  occluded. 

(6)  Palpation.— On  placing  the  hand  over 
the  abdomen  for  the  purpose  of  palpation,  the 
rigidity  or  otherwise  of  the  muscles,  especially 
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of  the  recti,  will  be  noticed ;  and  the  observer 
will  be  careful  to  note  whether  the  muscle 
becomes  contracted  during  manipulation,  or 
was  from  the  first  unduly  tense.  The  mus- 
cles of  the  abdominal  walls  are  rigid,  as  a 
rule,  in  ah  inflammatory  conditions  of  the 
peritoneum.  In  local  peritonitis,  and  over 
special  organs  or  tissues  which  are  painful, 
the  muscles  are  also  tense ;  thus  it  is  not  un- 
common to  find  one  rectus  notably  more  rigid 
than  its  fellow. 

In  order  properly  to  examine  the  abdomen 
by  palpation,  it  is  necessary  to  place  the 
patient  flat  on  his  back,  on  a  slightly  inclined 
plane,  with  a  round  pillow  placed  under  the 
head,  so  as  to  flex  the  chin  upon  the  sternum. 
The  thighs  should  be  similarly  flexed  upon 
the  pelvis  by  means  of  a  second  incline,  on 
which  the  legs  should  rest,  or  by  placing  one 
pillow  beneath  the  thighs  and  two  pillows 
beneath  the  legs.  In  this  manner  the  muscles 
of  the  abdomen  will  be  rendered  as  lax  as 
possible.  The  patient  should  further  be  held 
in  conversation,  or  told  to  breathe  deeply, 
but  without  effort,  in  order  that  he  may  not 
keep  his  diaphragm  fixed.  It  is  often  a  good 
plan,  when  other  efforts  fail  to  prevent  the 
patient  from  keeping  his  diaphragm  fixed,  to 
make  him  go  on  counting  '  one,'  '  two,' 
1  three,'  up  to  as  high  a  number  as  he  can 
possibly  reach  without  drawing  breath.  In 
this  manner  we  get  the  diaphragm  thoroughly 
relaxed;  and  by  keeping  the  hand  on  the 
abdomen,  deep  palpation  can  be  effected  at 
any  period  of  the  counting  most  suitable  for 
the  purpose.  The  observer  should  be  com- 
fortably placed  at  about  the  same  level  as 
his  patient.  The  whole  hand,  previously 
warmed,  should  be  evenly  applied  to  the 
surface,  and  the  fingers  then  depressed  in 
different  directions  as  the  hand  is  smoothly 
conveyed  to  different  regions.  If  the  patient 
be  poked  about  with  the  ends  of  the  fingers 
by  the  physician  stooping  over  him,  he  is 
either  tickled  or  hurt,  his  muscles  contract, 
and  proper  examination  is  impossible. 

It  is  sometimes  useful  to  make  the  patient 
change  his  position  first  to  one  side,  then  to 
the  other.  This  method  is  particularly  to  be 
adopted  in  examining  tumours  which  are 
movable,  such  as  floating  kidneys,  some 
uterine  tumours,  and  aneurysmal  sacs.  In 
the  case  of  tumours  lying  over  the  aorta,  it 
may  be  impossible,  without  adopting  this 
plan,  to  be  sure  whether  the  pulsation  felt 
over  them  is  communicated  or  intrinsic. 

It  is  sometimes  doubtful  whether  a  tumour 
is  situated  within  the  rectus  muscle,  or  in 
the  abdomen  beneath  it.  By  keeping  the 
hand  over  the  tumour  and  making  the 
patient  raise  himself  half  to  the  sitting 
posture,  so  as  to  cause  the  recti  to  start 
forward  in  contraction,  this  point  can  be 
cleared  up. 

The  temperature  of  the  surface  of  the 
abdomen  to  the  hand  applied,  and  to  the 


surface  thermometer,  may  be  distinctly  raised 
above  that  of  the  general  surface  in  peri- 
tonitis. 

It  is  often  difficult  to  estimate  the  true 
degree  and  nature  of  pain  in  the  abdomen 
caused  by  pressure.  In  hyperesthesia  of  the 
surface  the  slightest  pressure  causes  suffer- 
ing ;  whilst  deep,  even  palpation  gives  little 
inconvenience.  If  the  surface  be  pinched 
up  the  pain  is  acute.  Pain  in  the  abdominal 
muscles  is  less  acute,  and  is  intensified  by 
bringing  these  into  action.  The  pain  of 
peritonitis  is  superficial  in  so  far  as  it  is 
commonly  associated  with  hypersesthesia  of 
surface  ;  but  gentle,  steady  pressure  is  acutely 
painful,  and  deep  palpation  intolerable.  The 
pain  of  peritonitis  may,  with  the  disease,  be 
general  or  local.  There  is  often  some  diffi- 
culty in  differentiating  the  pain  of  localised 
hyperffisthesia — hysterical  pains  as  they  are 
called — from  those  of  inflammatory  origin  or 
from  tenderness  of  organs.  By  holding  the 
patient  persistently  in  conversation  respect- 
ing symptoms  associated  altogether  with 
another  part,  as  minute  inquiries  about 
headache,  cough,  &c,  and  thus  keeping  off 
attention  whilst  the  hand  is  steadily  com- 
pressing the  supposed  painful  parts,  all 
doubts  can  be  removed.  In  neuralgic  and 
hysterical  pains  simulating  peritonitis,  the 
tenderness  extends  beyond  the  confines  of  the 
peritoneum. 

Abdominal  organs  may  be  tender  to  palpa- 
tion. 

Fluctuation. — Fluctuation  is  an  important 
sign  of  the  presence  of  fluid  in  the  abdomen, 
whether  the  fluid  be  free  in  the  peritoneum 
or  enclosed  in  a  sac.  It  may  be  obtained  by 
placing  one  hand  lightly  on  the  abdomen, 
whilst  the  fingers  of  the  other  hand  smartly 
tap  over  another  part,  when  a  fluid  wave 
will  be  felt  to  impinge  against  the  applied 
hand.  In  certain  tense  conditions  of  the 
abdomen,  a  deceptive  sense  of  fluctuation 
may  be  obtained  from  the  vibrations  of  the 
abdominal  walls.  To  prevent  this  fallacy  the 
hand  of  a  bystander  should  be  applied  edge- 
wise on  the  abdomen,  midway  between  the 
two  hands  of  the  observer,  so  as  to  check 
superficial  vibrations. 

Hydatid  fremitus. — This  is  a  kind  of  tense 
fluctuation  appreciable  by  the  pleximeter 
finger  on  sharp  percussion  over  certain  cysts, 
more  particularly  hydatid  cysts.  See  En- 
tozoa. 

(c)  and  (d)  Percussion  and  Ausculta- 
tion.— Percussion  and  auscultation  of  the 
abdomen  are  adopted  in  accordance  with  the 
methods  already  described.  The  distribution 
of  dulness  and  resonance,  varying  or  not  with 
the  position  of  the  patient,  affords  important 
evidence  respecting  fluid  collections,  whether 
peritoneal  or  encysted.  See  Abdomen,  Dis- 
eases of ;  and  Ascites. 

By  auscultation  friction-sounds  may  be 
heard  over  the  seat  of  peritonitis ;  vascular, 
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aneurysmal,  and  placental  bruits;  or  the 
sounds  of  the  foetal  heart  may  be  detected. 

Physical  Examination  of  the  Liver. — In 
the  right  mammary  line  the  liver  underlies 
the  region  from  the  fifth  rib  to  the  costal 
margin :  in  the  median  line  from  the  base  of 
the  xiphoid  cartilage  to  an  inch  and  a  half 
below  that  level.    The  left  extremity  of  the 
liver  lies  just  within  and  behind  the  apex  of 
the  heart.  It  may,  then,  be  roughly  said  that 
a_  horizontal  line  drawn  from  the  base  of  the 
xiphoid  cartilage  to  the  right  side  of  the  chest 
and  to  the  apex  of  the  heart,  and  a  second 
line  slanting  from  within  the  apex-beat  to  the 
right  costal  margin  in  the  nipple  line,  would 
mark  the  site  of  the  liver.    It  has  already 
been  observed  how  this  surface  is  partially 
covered   above  by  lung.    In  health  the 
margin  of  the  liver  becomes  lost  to  palpation 
beneath  the  cartilages  in  the  right  nipple 
line.    Its  upper  margin  may  be  defined,  as 
already  shown,  by  deep  percussion,  its  lower 
margin  by  very  light  percussion. 

Displacements.— The  liver  may  be  lowered 
in  position  by  certain  thoracic  conditions, 
such  as  emphysema,  fluid  in  the  pleura  or 
pericardium,  thoracic  tumours,  or  compres- 
sion by  tight-lacing.  When  the  liver  is  thus 
lowered,  it  is  somewhat  anteverted ;  and  in 
lax  conditions  of  the  abdomen  its  lower 
margin  may  be  covered  by  a  coil  of  intes- 
tines,  thus  requiring  somewhat  deep  palpation 
m  tracing  it. 

The  liver  may  be  raised  by  contractile 
thoracic  diseases,  especially  on  the  right  side, 
so  that  its  margin  recedes  considerably  within 
the  costal  margin.    In  cases  of  doubt  as  to 
whether  extension  of  dulness  upwards  be 
liver  or  lung  consolidation,  the  observer  must 
notice  whether  the  level  be  shifted  by  respi- 
ratory  movements.    When  the  abdomen  is 
distended  from  any  cause,  the  liver  is  pushed 
upwards  ;  and  in  this  case,  and  also  in  many 
instances  where  the  liver  is  drawn  upwards, 
it  becomes  also  tilted  somewhat  backwards 
so  that  but  little  more  than  the  margin  pre- 
sents anteriorly.     In  this  condition  there 
may  be  but  little,  if  any,  liver-dulness  dis- 
coverable anteriorly,  and  it  may  erroneously 
be  concluded  that  the  liver  is  much  dimin- 
ished m  size.    In  these  cases,  however,  the 
posterior  dulness  of  the  liver  is  increased  in 
the  right  lower  thoracic  region.    In  cases  of 
enlargement  of  the  liver,  therefore,  the  upper 
margin  must  be  accurately  defined,  to  see  if 
there  be  extension  upwards,  and  whether  that 
extension  be  even  or  uneven.    The  lower 

«aI5J°,  "TV be  traced  by  Palpation ;  the 
mobtktyot  the  organ  with  respiration  esti- 
mated; its  hardness,  softness,  sharpness, 
evenness,,  or  distortion  ascertained;  and 
wnether  it  be  free  or  connected  with  other 

^no77°r  examP,e>  the  spleen,  or  an  abdo- 
minai  tnmour. 

crln6  ,!,0Wer,  maTn  °f  tHe  liver-  When  the 
organ  is  enlarged  or  depressed,  very  fre- 


quently cannot  be  defined  by  percussion, 
being  overlapped  by  intestines.  For  instance, 
m  cases  of  lax  abdominal  parietes,  with 
moderate  fluid  effusion  in  the  peritoneum, 
the  mtestmes  float  up  and  press  between  the 
margin  of  the  liver  and  the  surface.  In  other 
cases  the  front  surface  may  be  unduly 
rounded,  and  the  margin  thus' incurvated  to 
a  certain  extent  and  covered  by  intestines. 
The  surface  must  be  felt— whether  smooth 
or  rough,  or  nodulated.  The  consistence 
must  be  estimated  by  palpation— whether 
hard  or  soft,  or  fluctuating  at  any  part.  See 
LrvEE,  Enlargements  of. 

The  gall-bladder  cannot  be  felt  unless  it 
be  distended,  when  it  presents  as  a  rounded 
tumour  attached  to  the  margin  of  the  liver  in 
the  right  nipple  line.  See  Gall-Bladder 
and  Gall-Ducts,  Diseases  of. 

Physical  Examination  of  the  Spleen.  

Normally,  3plenic  dulness  may  be  ascertained 
on  light  percussion  in  an  area  on  the  left  side 
extending  from  the  ninth  to  the  eleventh  ribs, 
and  between  the  mid-axillary  and  mid-scapu- 
lar lines.  The  shape  of  the  splenic  dulness 
is  oval  in  the  slant  of  the  ribs. 

In  moderate  enlargement  the  splenic  dul- 
ness is  increased  in  all  directions;  and  on 
placing  the  hand  deeply  in  the  left  flank, 
close  under  the  ribs,  the  organ  may  be  felt 
to  descend  upon  it  during  inspiration.  As 

%  jlgan  Stm  er,larSes  ^  comes  forwards 
and  downwards,  raising  the  apex-beat  of  the 
heart,  occupying  the  region  in  front  of  the 
scapular  line  and  below  the  level  of  the  apex- 
beat,  and  projecting  downwards  beneath  the 
costal  margin  into  the  abdomen.    As  the 
organ  still  further   enlarges,  the  anterior 
margin  curves  forwards,  forming  nearly  a 
right  angle  with  the  costal  margin.    It  is 
usually  sharply  defined,  and  may  extend 
forwards  to  the  median  line,  and  downwards 
to  the  pelvis.    The  posterior  margin  of  the 
enlarged  spleen  is  also,  in  such  cases  of  great 
enlargement,  to  be  felt  thick  and  rounded 
immediately  in  front  of  the  quadratus  mus- 
cle.    An  enlarged  spleen  extending  into  the 
abdomen  is  superficial  in  its  entire  area;  its 
anterior  and   posterior  borders   are  well- 
defaned ;  and  it  can  usually  be  moved  between 
the  two  hands  forwards  and  backwards.  The 
notch  may  be  commonly  felt.    The  surface 
may  be  quite  even  or  nodulated.  Sometimes 
on  auscultation  a  bruit  may  be  audible  over 
an  enlarged   spleen.     Friction-sound  may 
also  sometimes  be  heard.  Certain  alterations 
in  the  constitution  of  the  blood  and  in  the 
temperature  of  the  body  are  intimately  asso- 
ciated with  diseases  of  the  spleen,  and  the 
examination  of  these  conditions  forms  an 
important  item  in  their  diagnosis. 

Diminution  in  the  size  of  the  spleen  cannot 
be  accurately  estimated,  and  is  of  little  clinical 
moment. 

I'livsrcAL  Examination  of  the  KinNi-vs  — 
The  kidneys,  when  of  normal  dimensions. 
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cannot,  as  a  rule,  be  felt,  especially  hi  fat 
people,  or  when  the  abdomen  is  enlarged. 
They  lie  one  on  either  side  near  the  spinal 
column,  between  the  level  of  the  spinous 
process  of  the  eleventh  dorsal  and  of  the 
second  lumbar  vertebrse,  and  in  the  raid-line 
between  these  spinous  processes  and  the 
outer  margin  of  the  flank.  Imbedded  in  fat, 
they  rest  on  the  lumbar  muscles.  The  right 
kidney  is  overlain  in  part  by  the  liver,  colon, 
and  intestines ;  the  left  by  the  stomach,  colon, 
and  intestines. 

In  order  to  feel  for  the  kidney,  the  patient 
should  be  placed  in  the  position  for  abdominal 
examination.  The  observer,  standing  on  the 
side  opposite  that  of  the  kidney  under  ex- 
amination, then  places  one  hand  along  the 
mid-flank  behind,  immediately  below  the 
last  rib  ;  the  other  hand  should  rest  upon 
the  corresponding  part  of  the  abdomen  in 
front,  firmly  depressing  and  manipulating 
deeply,  so  as  to  bring  the  site  of  the  kidney 
between  the  phalangeal  portions  of  the  two 
hands.  At  the  same  time  the  patient  should 
be  made  to  inspire  and  expire  deeply ;  and  it 
is  during  the  stage  of  moderately  deep  expi- 
ration that  the  organ  will  usually  be  felt. 

Tenderness  of  the  kidney,  if  present,  may 
thus  be  estimated  with  certainty.  Undue 
rigidity  of  the  muscles  on  one  side  may  be 
observed. 

If  the  kidney  be  uniformly  enlarged  it 
simply  extends  downwards,  and  comes  more 
readily  under  observation.  In  great  enlarge- 
ment of  the  kidney,  as  in  cancerous  tumour, 
or  of  its  pelvis,  as  in  pyelitis,  the  organ  forms 
a  tumour  occupying  the  flank,  and  coming 
forwards  from  behind  the  colon  towards  the 
front  of  the  abdomen.  Such  a  tumour  is 
more  or  less  pyramidal  or  rounded  in  form, 
with  a  distinct  band  of  resonance  corre- 
sponding with  the  superior  flexure  of  the 
colon  extending  across  it.  The  tumour  may 
be  solid  or  fluctuating,  according  to  its  nature. 
Eenal  tumours  are  most  common  on  the  left 
side.  The  pelvis  of  the  kidney,  except  when 
considerably  dilated,  does  not  come  under 
palpation.    See  Kidneys,  Diseases  of. 

Movable  kidneys. — The  mobility  of  the 
kidneys  varies  much,  from  mere  laxness  to 
complete  dislocation.  See  Kidneys,  Diseases 
of:  25.  Kidney,  Malpositions  of. 

The  examination  of  the  urime  forms  the 
most  important  part  of  the  physical  diagnosis 
of  kidney-diseases.  See  Urine,  Morbid  Con- 
ditions of. 

Physical  Examination  of  the  Pan- 
creas.—In  thin  subjects  with  retracted  ab- 
domen, the  head  of  the  pancreas  may  be  felt 
as  a  small,  somewhat  angular,  tumour  to  the 
right  of  the  median  line,  above  the  level  of 
the  umbilicus,  in  the  region,  in  fact,  of  the 
pylorus,  with  thickening  of  which  it  may 
readily  be  confounded. 

Cancerous  enlargement  of  the  pancreas 
extends  forwards,  in  or  near  the  middle  line, 


above  the  umbilicus,  presenting  a  tumour 
difficult  to  diagnose.  See  Pancreas.  Diseases 
of. 

Physical  Examination  of  other  Abdo- 
minal Viscera. — Diseases  of  the  stomach 
and  intestines  yield  their  proper  signs, 
requiring  no  separate  description  here. 
Tumours  of  the  omentum  have  to  be  dis- 
tinguished, by  the  method  of  exclusion,  from 
affections  of  the  solid  organs  of  the  abdomen. 

The  pelvic  organs — uterus,  and  ovaries, 
and  bladder,  under  certain  conditions  of  en- 
largement— present  themselves  for  diagnosis 
as  abdominal  tumours. 

When  distended,  the  bladder  gives  rise  to 
a  pyramidal  area  of  dulness  extending  in  the 
median  line  from  the  pubes,  broadening 
upwards,  towards  or  even  beyond  the  um- 
bilicus. The  tumour  is  firm  but  elastic,  on 
palpation  tender,  and  is  at  once  removed  by 
successful  catheterisation. 

In  pregnancy  at  the  fourth  month  the 
uterus  becomes  perceptible  to  deep  palpation 
in  the  pelvic  basin  in  the  pubic  region.  At 
and  beyond  the  fifth  month  a  tumour  of 
growing  dimensions  extends  from  out  of  the 
pelvis  towards  and  beyond  the  umbilicus. 
Dulness  on  percussion  extends  from  the 
pubes  over  the  whole  front  of  the  tumour, 
whilst  above  and  in  the  flanks  a  resonant 
intestinal  note  is  obtained.  The  relations  of 
dulness  and  resonance  are  not  appreciably 
changed  by  position.  The  tumour  is  elastic, 
and  in  the  advanced  stages  obscurely  flue-  ' 
tuating.  On  deep  palpation,  an  irregular 
resisting  lobulated  mass  is  to  be  felt ;  and  on 
keeping  the  hand  steadily  applied,  undulating 
movements,  or  a  distinct  shock  or  jerking 
movement,  may  from  time  to  time  be  felt. 
On  applying  the  stethoscope  with  somewhat 
deep  pressure,  half-way  between  umbilicus 
and  pubes  and  a  little  on  one  or  other  side, 
the  rapid  beat  of  the  foetal  heart  may  be  dis- 
tinctly heard,  closely  resembling  the  tick  of 
a  watch  under  the  pillow.  On  bringing  the 
stethoscope  nearer  the  inguinal  region  (usu- 
ally on  the  right  side),  the  soft  low-pitched 
placental  souffle,  synchronous  with  the  ma- 
ternal pulse,  is  to  be  heard.  Enlargement 
of  the  uterus  from  other  causes,  especially 
fibroid  and  fibro-cystic  growths,  may  lead  to 
abdominal  tumours,  which  are  diagnosed  by 
combined  vaginal  and  abdominal  examina- 
tion.   See  Womb,  Diseases  of. 

Ovarian  tumours  also  present  in  the  abdo- 
men, extending  upwards  from  one  or  other 
side  of  the  pelvic  region,  and  with  a  dis- 
position as  they  extend  to  become  central. 
They  are  most  commonly  cystic,  and— espe- 
cially in  the  later  stages— sometimes  present 
difficulties  in  diagnosis  from  pregnancy  or 
peritoneal  dropsy.  See  Abdomen,  Diseases 
of;  Abdominal  Aneurysm  ;  Aorta,  Diseases 
of;  Ovaries,  Diseases  of;  and  other  appro- 
priate headings. 

1  E.  Douglas  Powell. 
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PHYSIOGNOMY  (aWiy,  nature ;  and 
yvwpcov,  an  interpreter). 

Definition.  —  Physiognomy  originally 
meant  the  interpretation  of  the  nature  of 
an  individual  by  the  light  of  the  indications 
afforded  by  his  countenance,  conformation, 
and  movements ;  but  the  term  is  frequently 
used  for  the  indications  themselves. 

Physiognomy  in  Diagnosis. — In  the  early 
ages  of  medical  science  the  doctrine  of  phy- 
siognomy formed  an  important  part  of  all 
systematic  teaching.  In  proportion  as  the 
means  and  practice  of  physical  diagnosis 
have  been  developed,  physiognomy,  being 
insusceptible  of  exact  treatment,  has  fallen 
into  the  background,  and  is  seldom  assigned 
a  definite  place  among  methods  of  investiga- 
tion. Yet  in  every  description  of  disease  the 
indications  yielded  to  inspection  have  their 
place ;  and  practically  it  is  no  small  part  of 
the  accomplishment  of  a  skilful  physician 
to  be  able  to  recognise  readily  in  any  sick 
person  the  outward  signs  which  may  be 
characteristic  of  his  malady. 

The  authors  who  have  treated  systemati- 
cally of  physiognomy  make  it,  in  the  first 
place,  subservient  to  the  definition  of  certain 
morbid  temperaments,  to  which  the  name 
of  diatheses  has  been  given.  "When  in  any 
ease  the  tendency  belonging  to  a  diathesis 
has  gone  on  to  the  production  of  an  actual 
diseased  state,  the  word  cachexia  has  been 
commonly  adopted  to  express  the  fulfilment 
of  the  first  physiognomical  prophecy,  with 
an  extension  of  application  to  diseased  states 
produced  by  accident,  or  without  precedent 
sign  of  the  existence  of  the  corresponding 
diathesis.  Among  modern  English  authors 
on  medicine,  Dr.  Laycock  was  conspicuous 
in  allotting  an  important  place  to  the  '  phy- 
siognomical diagnosis  of  morbid  constitu- 
tional states.' 

Elements  of  Physiognomy. — Besides  such 
larger  groups  of  physiognomical  indications, 
there  are  smaller  groups,  and  even  single 
features,  which  relate  to  particular  systems 
of  organs,  or  to  individual  parts,  and  which,  in 
proportion  to  their  limitation,  have  mostly  a 
more  precise  meaning.  Before  enumerating 
some  of  these,  it  may  be  of  advantage  to 
review  the  elements  of  physiognomy.  These 
are,  in  the  main,  four :  (1)  tcgumentary — 
skin,  with  glands  and  blood-vessels,  mucous 
membrane  of  mouth  and  throat ;  (2)  muscu- 
lar; (3)  skeletal;  (4)  attitudes  and  move- 
ments, including  those  of  speech. 

The  skin  presents  a  large  number  of  points 
for  observation ;  for  example,  its  colour,  as 
regards  pigmentation,  and  as  regards  vascu- 
larity; its  texture,  as  regards  softness  or 
hardness,  smoothness  or  roughness,  thickness 
or  fineness,  toughness  or  flexibility,  dryness 
or  moisture;  the  development  and  distribu- 
tion of  glands  and  hairs ;  oedema ;  tumours, 
such  as  warts  ;  and  eruptions.  Besides  these, 
in  the  face,  lines,  furrows,  and  ridges  mark 


the  excessive  or  defective  action  of  particular 
muscles,  whether  determined  by  habit  or 
disease,  causes  which  also  determine  the 
shape  of  the  orifices  and  skin-prominence 
of  the  face. 

As  regards  muscular  variations  there  may 
be  noted  protective  contractions,  to  which 
Mr.  Darwin  has  drawn  attention  as  part  of 
the  basis  of  the  expression  of  the  emotions, 
protective  relaxation,  reflex  contractions, 
spasmodic  contractions,  and  paralysis.  With 
the  conformation  of  the  bones,  which  form 
the  framework  upon  which  the  skin  and 
muscles  are  moulded,  must  be  associated 
the  teeth,  organs  rich  in  information  touch- 
ing the  health  of  the  mucous  membranes 
during  childhood,  and  of  the  system  at  large 
throughout  life. 

Applications  of  Physiognomy. — Many  of 
the  correlations  between  physiognomy  and 
disease  are  fully  discussed  in  other  parts  of 
this  work.  A  few  illustrations  of  the  use  of 
the  method  may,  however,  be  cited  in  this 
article. 

The  skin,  alone,  may  yield  indications 
suggestive,  pathognomonic,  or  diagnostic,  as 
the  case  may  be.  Of  the  first  kind  are  the 
staining  of  jaundice,  the  contrasted  tints  of 
hectic,  the  alterations  of  the  hair  in  various 
diseases;  of  the  second  kind  are  the  erup- 
tions of  exanthematous  fevers  and  syphilis ; 
of  the  third  kind  is  the  observation  of  Sir 
Spencer  Wells,  in  dealing  with  the  diagnosis 
of  ovarian  and  uterine  tumours,  that '  there 
is  a  facial  expression  common  to  women 
suffering  from  both  classes  of  disease,  asso- 
ciated with  a  very  florid  complexion  when 
the  tumour  is  uterine,  whereas  in  the  majority 
of  ovarian  cases  the  complexion  is  pallid.' 
In  the  mucous  membrane  of  the  mouth  the 
blue  line  on  the  gums  in  chronic  lead-poison- 
ing, the  spongy  gums  of  mercurial  poisoning 
and  of  scurvy,  and  the  pigmentation  of 
Addison's  disease,  are,  approximately,  in- 
stances of  the  three  kinds  of  signs. 

In  the  muscles,  independently  of  the  vari- 
ous evidences  of  paralysis,  we  may  refer  to 
the  '  risus  sardonicus  ' ;  to  the  tumid,  expres- 
sionless upper  lip  of  progressive  muscular 
atrophy  (Duchenne) ;  to  the  fixed  bent  atti- 
tude of  the  head,  and  rigid,  unperturbed 
features  and  unaltered  articulation  of  para- 
lysis agitans,  as  compared  with  the  shaking 
head  and  scanning  articulation  of  disseminated 
sclerosis,  or  the  fatuous  look  which  accom- 
panies the  irregular  movements  of  chorea. 
The  physiognomy  in  plague  is  said  to  be 
highly  characteristic.    See  Plague.  _ 

The  bones  contribute  also  to  our  informa- 
tion. They  present  definite  changes  of  form 
in  rickets,  tho  projecting  under-jaw  which 
in  many  women  is  associated  with  pelvic 
deformity,  the  enlargement  of  the  cranium 
in  hydrocephalus,  and  the  hour-glass  head 
and  altered  teeth  of  inherited  syphilis. 

As  in  the  diatheses  all  the  four  systems 
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co-operate  to  form  a  characteristic  physiog- 
nomy, so  in  many  actual  diseases  complex 
manifestations  are  abundantly  presented. 
The  changes  observed  in  the  face  and  neck 
in  association  with  certain  affections  of  the 
chest  may  be  selected  as  illustrating  well 
this  kind  of  grouping.  Thus  in  severe  cases 
of  chronic  bronchitis,  with  emphysema,  the 
skin  is  turgid,  blue,  purple,  or  livid,  the  lower 
Hp  especially  being  discoloured,  enlarged, 
and  everted ;  the  veins,  particularly  in  the 
neck,  are  full  and  prominent ;  the  brows  are 
knitted ;  the  eyeballs  projected,  the  eyelids 
swollen  and  partly  contracted  ;  the  lower  jaw, 
if  not  closed,  is  rigidly  set  in  a  way  to  give 
full  effect  to  the  action  of  the  central  muscles 
raising  the  sternum,  which,  with  the  sterno- 
cleido-mastoids,  are  prominent  and  strong ; 
the  head  is  bent  forward,  the  shoulders 
raised,  the  nostrils  expanded  and  thickened. 
The  [entire  expression  is  one  of  strain  and 
anxiety.  If  there  be,  as  is  often  the  case, 
tricuspid  regurgitation,  the  veins  of  the  neck 
may  be  seen  filled  during  every  pulsation  of 
the  heart. 

In  certain  forms  of  advanced  disease  of  the 
heart  there  is  the  same  swelling  and  dis- 
coloration. But  there  is  usually  some 
icteric  tinging  of  the  skin  and  conjunctivae, 
and  much  weaker  signs  of  muscular  strain, 
which  in  emphysema  are  brought  about  by 
the  constant  inspiratory  effort.  The  face  is 
generally  calmer  in  expression,  and  the  head 
rather  thrown  back  than  drawn  forward. 

When  an  aneurysm  or  intrathoracic  growth 
presses  on  the  structures  in  the  upper  part 
of  the  chest,  the  face  often  presents  enormous 
venous  turgidity,  and  the  veins  at  the  root  of 
the  neck  are  often  permanently  distended, 
and  unaffected  by  the  movements  of  respira- 
tion, sometimes  on  one  side,  sometimes  on 
both.  If  there  be  pressure  on  the  trachea  or 
large  bronchi,  or  if  there  be  paralysis  of  the 
recurrent  laryngeal  nerve,  many  of  the 
muscular  strains  already  noticed  may  be 
present ;  if  there  be  paralysing  pressure  on 
the  sympathetic,  the  pupil  on  the  same  side 
will  be  comparatively  contracted,  all  the 
tissues  on  the  side  more  swollen,  and  the 
secretions  increased.  If  with  aneurysm  there 
be  aortic  regurgitation,  violent  pulsation  of 
all  the  arteries  will  usually  be  noticed,  bring- 
ing into  strong  relief  arteries  generally  quite 
unseen. 

In  these  illustrations  the  appearances  seen 
in  the  head  and  neck  only  are  considered.  If 
the  modification  of  bodily  conformation, 
movements,  and  attitudes  which  go  to  make 
up  the  full  physiognomical  picture  were  also 
detailed,  a  large  addition,  exceeding  the 
limits  of  this  article,  would  be  involved.  But 
even  so  much  as  is  here  portrayed  will  serve 
to  remind  us  of  the  large  amount  of  sugges- 
tive information  which  may  be  gleaned  by 
the  observer  before  proceeding  to  actual 
physical  examination  of  the  patient,  and  may 


stand  for  an  example  of  the  process  which, 
under  careful  training  and  practice,  is  at  last 
performed  almost  unconsciously  by  the  ex- 
perienced physician. 

William  M.  Oed. 

PHYSOMETEA  ((j>vcra,  air;  and  pr/Tpa, 
the  womb). — A  condition  in  which  a  collec- 
tion of  gas  or  air  is  formed  in  the  uterus. 
See  Womb,  Diseases  of. 

PHYTOSIS  (4>vr6v,  a  plant).— A  generic 
term  for  plant-formation,  applicable  to  epi- 
phytic, phytiform,  or  parasitic  diseases  of 
the  skin,  of  which  there  may  be  enumerated 
the  following  species :  Phytosis  or  tinea 
tonsv/rans  ;  phytosis  or  tinea  circinata; 
phytosis  favosa  or  favus ;  and  phytosis 
versicolor.  See  Favus  ;  Tinea  Tonsurans  ; 
and  Tinea  Versicolor. 

PIA   MATER,  Diseases   of.— See 

Meninges,  Cerebral,  Inflammation  of: 
3.  Leptomeningitis. 

PIAE.PL3JMIA  (jrlap,  fat;  and  alfia, 
blood). — A  morbid  condition  of  the  blood,  in 
which  it  contains  free  fat.  See  Blood, 
Morbid  Conditions  of. 

PICA  {pica,  a  magpie). — A  perversion 
of  appetite,  characterised  by  a  craving  for 
various  substances  unfitted  for  or  incapable 
of  digestion.    See  Appetite,  Disorders  of. 

PIETERMARITZBURG,  in  Natal. 

See  Africa,  South. 

PIGEON-BREAST.— A  deformity  of 
the  chest,  in  which  the  ribs  are  flattened 
laterally  and  the  sternum  thrust  forward,  so 
that  the  chest  assumes  somewhat  the  shape 
of  the  breast  of  a  pigeon.  See  Chest,  Defor- 
mities of. 

PIGMENTARY  DISEASES  OP 
THE  SKIN.  —  General  Statements. — 
Derangement  of  the  pigmentation  of  the  skin 
may  be  in  the  direction  either  of  excess  or  of 
deficiency,  and  either  congenital  or  acquired. 
These  defects  usually  occur  separately,  but 
may  be  associated  together  in  the  same  indi- 
vidual, as  in  leucoderma  and  melanoderma. 

The  special  affections  of  excessive  pig- 
mentation are  Nasvus  pigmentosus,  Lentigo, 
and  Chloasma. 

Those  of  deficiency  are  Albinism  and 
Leucoderma. 

Pathology. — Pigmentation  of  the  skin 
may  be  derived  either  from  the  colouring- 
matter  of  the  blood,  extravasated  or  exuded 
into  the  tissues,  and  is  then  only  an  ex- 
aggeration of  a  normal  process;  or  from 
matters  introduced  into  the  blood,  as  bile- 
pigment  producing  jaundice ;  or  from  without, 
as  arsenic  or  nitrate  of  silver ;  or,  again,  there 
may  be  a  local  infiltration  of  the  Bkin, 
as  in  tattooing,  chrysarobin  inunctions,  &c. 
Except  where  due  to  local  applications,  the 
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pigment  is  deposited  chiefly  in  the  rete 
mucosmn,  and  almost  entirely  in  the  lower 
layers;  it  may  also  be  seen  in  the  upper 
layers  of  the  corium  in  its  passage  from  the 
vessels  to  the  rete,  to  which  it  is  conveyed 
probably  by  the  branching  connective-tissue 
cells ;  if  these  cells  atrophy  or  are  absent,  the 
skin  of  the  part  is  abnormally  pale,  but  the 
untransferred  pigment  may  be  deposited  in 
excess  in  the  surrounding  skin,  as  is  seen  in 
leucoderma,  which  is  associated  with  melano- 
derma. But  little  is  known  of  the  patho- 
logical causes  of  general  pigmentation,  but 
disturbed  innervation  doubtless  plays  the 
chief  part.  Thus  the  bronzing  of  Addison's 
disease  is,  in  all  probability,  produced  by 
chronic  inflammation  of  the  abdominal 
sympathetic ;  while  the  general  pigmentation 
which  occasionally  follows  severe  chills,  and 
the  disturbed  pigment-distribution  of  leuco- 
derma, which  has  in  many  cases  followed 
closely  on  sunstroke,  must  also  be  regarded 
as  nerve  manifestations.  Local  pigmentation 
is  in  the  majority  of  cases  the  direct  conse- 
quence of  acute  or  chronic  hypersemia,  the 
blood  or  its  colouring-matter  escaping  from 
the  vessels  and  discolouring  the  tissues.  This 
is  especially  common  on  the  lower  limbs, 
where  the  dependent  position  and  frequency 
of  varicose  veins  favour  the  exudation ;  the 
orange-coloured  patches,  for  instance,  seen 
on  the  leg  being  the  direct  consequence  of 
capillary  rupture. 

Variations  occur  in  colour,  duration,  and 
extent.  In  colour,  pigmentation  derived  from 
the  colouring-matter  of  the  blood  varies  from 
a  dull  yellow  or  olive  to  brown  or  black. 
It  is  of  a  bright  yellow  or  olive  when  due  to 
bile,  and  a  slate  colour  from  nitrate  of  silver. 
It  may  be  temporary  as  a  sequel  of  skin- 
eruption  and  in  jaundice,  or  permanent  as 
in  argyria.  In  extent,  pigmentation  may  be 
general  as  in  Addison's  disease,  in  small  spots 
as  in  lentigo,  or  in  large  patches  as  in  chlo- 
asma. 

Absence  of  pigment  may  also  be  general 
a3  in  albinism,  or  partial  as  in  leucoderma. 

./Etiology.— Acquired  pigmentation  may 
be  idiopathic  or  symptomatic. 

Idiopathic  pigmentations  comprise  those 
due  to  local  causes,  such  as  irritants,  including 
blisters,  sinapisms,  friction,  pressure,  scratch- 
ing, heat,  or  sun  exposure. 

Symptomatic  piy 'mentations  may  be  (1) 
general,  as  in  Addison's  disease,  Graves's 
disease,  leprosy,  syphilis,  malaria,  cancer, 
tuberculosis,  senile  degeneration  of  the  skin, 
argyria,  and  arsenical  pigmentation.  (2) 
local~{a)  as  a  sequela  of  certain  skin-erup- 
tions,  such  as  syphilides,  lichen  planus,  some 
torrns  of  urticaria;  (b)  an  accompanying  mani- 
festation of  certain  skin-lesions,  such  as sclero- 
derma, diffuse  or  circumscribed,  and  fibroma; 
(c)  due  to  parasitic  affections,  as  in  tinea 
cruns  tinea  versicolor,  erythrasma,  and  the 
i-inta  disease  of  Mexico.    In  these,  however, 


the  discoloration  is  on  the  skin,  or  at  most 
only  in  the  surface  layers. 

On  the  legs  especially,  if  varicose  veins  are 
present,  anything  which  produces  hyperseniia 
is  liable  to  stain  the  skin. 

1.  Nas vus  Pigmentosus.— Synon.  :  Pig- 
mentary Mole ;  Fr.  Ncevus  Pigmentaire  ; 
Ger.  FlecJcenmal. 

Moles  are  congenital  structures  which  may 
be  mere  collections  of  pigment  (ncevus  spilus 
or  congenital  lentigo) ;  or  the  surface  may  be 
uneven  and  warty  (ncevus  verrucosus) ;  or  the 
pigment  may  be  in  soft  tumours  of  fat  and 
loose  connective  tissue  (ncevus  lipomatodes); 
or  the  tumours  may  be  covered  with  coarse 
hair  (ncevus  pilosus).  They  vary  infinitely 
in  colour,  number,  size,  and  distribution, 
sometimes  occupying  a  nerve-area.  Later 
in  life  they  sometimes  become  the  seat  of 
sarcoma  or  other  malignant  neoplasm. 

Treatment.  —  Small  tumours  or  hairy 
moles  are  best  destroyed  by  electrolysis, 
both  hair  and  tumour  being  removed  by  this 
method,  each  hair  being  separately  attacked. 
Larger  tumours,  where  not  too  large,  and 
when  their  position  renders  it  advisable, 
should  be  removed  by  the  knife  or  caustics. 
In  elderly  people,  any  active  change  in  a  mole 
should  be  the  signal  for  instant  and  complete 
removal. 

2.  Lentigo.— Synon.:  Freckles;  Ephe- 
lides  |  Fr.  Lentigo  ;  Ger.  Sommersprosse. 

This  affection  consists  of  small  spots  of 
pigment,  from  a  pin's  head  to  a  split  pea  in 
area,  and  of  a  yellow,  yellowish  brown,  or 
sepia  tint.    They  occur  chiefly  on  uncovered 
parts,  namely,  the  face,  neck,  and  back  of  the 
hands;  less  frequently  on  covered  parts, 
chiefly  the  arms,  back,  and  buttocks.  They 
are  usually  in  large  numbers,  more  thickly 
aggregated  in  some  parts  than  others,  for  ex- 
ample, on  the  nose  and  cheeks.  Occasionally 
a  few  large  pea-sized  spots  may  be  sparsely 
scattered  about,  with  or  without  the  smaller 
variety.    Although  seen  at  all  ages,  the  or- 
dinary freckles  appear  most  commonly  in 
the  second  decade  of  life,  especially  in  fair  or 
red-haired  people,  showing  first  in  summer, 
when  they  are  always  most  conspicuous, 
while  in  winter  they  may  be  scarcely  notice- 
able.  The  sun  is  probably  the  exciting  agent 
of  these  summer  freckles,  and  some  authors 
restrict  the  term  'ephelides'  to  them,  re-  . 
serving  the  term  'lentigo'  for  the  spots  which 
come  in  covered  parts  and  are  independent 
of  season.    Lentigines  may  be  a  sympto- 
matic condition,  as  in  xeroderma  pigmen- 
tosum, and  as  one  manifestation  of  senile 
degeneration  of  the  skin.  On  the  other  hand, 
they  are  occasionally  congenital,  and  are  then 
classed  with  moles. 

8.  Chloasma.  —  Chloasma  is  a  generic 
term  for  both  patchy  and  diffuse  pigmenta- 
tion, but  is  chiefly  used  for  the  patchy  form. 

The  patches  are  well  donned,  sometimes 
roundish  or  oval,  but  they  may  be  of  any  shape 
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or  size,  and  any  shade  from  fawn  to  brown, 
bronze,  or  black.  When  diffuse,  the  colour  is 
always  of  deeper  hue  in  some  regions  than 
others,  namely,  the  axillse,  nipples,  umbilicus, 
pubes,  and  genitalia.  The  causation  has 
been  discussed  in  the  general  setiology  of 
pigmentation.  The  most  important  variety 
is  chloasma  uterinum  of  women  who  are 
pregnant,  or  who  suffer  from  chronic  uterine 
irritation.  Its  most  common  positions  are 
ffieTlInea  alba,  nipples,  and  forehead ;  but  it 
may  come  in  any  part  of  the  face.  On  the 
forehead  it  forms  one  or  more  irregular 
patches,  but  in  other  parts  it  is  less  denned. 
It  usually  fades  slowly  after  parturition,  but 
is  occasionally  persistent.  A  similar  pig- 
mentation of  the  face  has  been  observed  in 
abdominal  tuberculosis,  cirrhosis  of  the  liver, 
constipation,  and  cancer  of  the  stomach. 

Diagnosis.  —  Chloasma  may  be  distin- 
guished from  discolorations  due  to  vegetable 
parasites  by  the  latter  being  on  rather  than 
in  the  skin,  except  in  the  surface  layers.  If 
there  is  any  doubt,  scrapings  of  the  epidermis, 
soaked  in  liquor  potassae  and  placed  under 
the  microscope,  will  show  the  fungous  ele- 
ments if  the  discoloration  is  due  to  a  parasite. 

Accidental  or  malingering  pigmentation 
can  be  washed  off  either  with  soap  and  water 
or  with  weak  chlorinated  lime  solution. 
Chromidrosis  deposit  can  be  readily  removed 
with  spirit  of  chloroform  or  ether. 

Prognosis. — Time  generally  removes  pig- 
mentation due  to  previous  eruptions  and 
that  due  to  pregnancy.  The  duration  and 
continued  activity  of  the  cause  are  the  chief 
factors  in  determining  the  likelihood  of  the 
removal  of  the  discoloration. 

Treatment. — This  is  not  very  satisfactory, 
either  for  lentigo  or  chloasma.  Sometimes 
discutients  are  effectual,  but  in  a  large  pro- 
portion of  cases  their  action  is  only  tem- 
porary. From  a  half  to  5  grains  of  corrosive 
sublimate,  but  not  more  than  2  grains  to 
begin  with,  may  be  added  to  a  fluid  ounce  of 
almond  emulsion,  and  this  painted  on  several 
times  a  day ;  and  if  well  borne  the  stronger 
solution  may  be  used.  Other  well-approved 
applications  are  acetic  acid  and  sulphur  made 
into  a  paste,  and  laid  on ;  citric  acid  (Jss.  to 
\\.  of  water) ;  pure  carbolic  acid  very  care- 
fully applied  with  a  brush  ;  or  salicylic  acid 
made  into  a  paste  with  glycerine.  These 
should  all  be  used  cautiously  over  a  small 
surface  at  a  time  at  first,  as  occasionally  in 
strongly  predisposed  persons  the  pigmenta- 
tion returns  worse  than  before. 

4  Argyria. — Argyria  is  the  term  applied 
to  the  staining  produced  by  the  long-continued 
administration  of  nitrate  of  silver,  either  in- 
ternally as  a  remedy  for  epilepsy  or  other 
diseases,  or  as  a  topical  application  to  the 
throat.  The  reduced  metal  is  deposited  in 
the  rete  and  sweat-glands,  and  round  the 
hair-roots.  It  is  said  that  450  grains  is  the 
minimum  quantity  taken  internally  which 


has  produced  the  staining ;  but  it  is  wise  to 
be  well  within  this  limit,  as,  when  once  it 
has  commenced  to  show  itself,  nothing  will 
stop  its  further  development  or  remove  it 
afterwards.  The  parts  exposed  to  light,  the 
face,  hands,  and  visible  mucous  membranes, 
are  most  strongly  implicated.  The  colour  is 
of  a  bluish-grey,  slate,  or  leaden  hue,  or  it 
may  be  almost  black.  Iodide  of  potassium 
in  large  doses  has  been  recommended,  but 
all  treatment  is  unavailing. 

5.  Arsenical  Pigmentation. — This  is 
due  to  the  deposition  of  the  metal  in  the  skin 
from  prolonged  administration  of  arsenious 
acid.  It  is  general,  but  attacks  most  the 
parts  where  diffuse  pigmentation  is  usually 
most  marked.  At  first  it  may  be  recognisable 
by  its  sparing  the  central  parts  of  the  hair- 
follicles,  so  that  on  the  abdomen  there  are 
whitish  dots  on  a  yellowish-brown  ground, 
but  at  a  later  stage  the  discoloration  is  uni- 
form. It  may  be  accompanied  by  keratosis 
of  the  palms,  soles,  elbows,  knees,  knuckles, 
and  web  of  the  fingers.  When  psoriasis  has 
been  removed  by  the  administration  of 
arsenic,  the  site  of  the  psoriasis  patches  may 
be  the  only  parts  pigmented.  If  the  drug  is 
stopped,  the  pigmentation  usually  fades  in 
the  course  of  time. 

6.  Albinism. — This  disorder  of  pigmen- 
tation is  described  in  a  special  article.  See 
Albinism. 

7.  Leueoderma.  —  Synon.  :  Vitiligo  ; 
Leucopathia. 

This  disease  is  much  more  frequent  in 
tropical  than  in  temperate  climates.  It  is  a 
mixed  condition  of  faulty  pigment-distribu- 
tion, but  is  named  from  its  most  conspicuous 
feature.  It  is  notably  symmetrical.  _  Its 
first  stage,  though  often  overlooked,  is  an 
increase  of  pigment  in  certain  regions;  m 
this  darker  area,  a  white  spot  forms  and  en- 
larges, driving,  so  to  speak,  the  pigment 
before  it,  so  that  the  borders  of  the  white 
part  are  convex,  and  those  of  the  adjacent 
over-pigmented  part  concave.  The  dark  part 
is  sharply  defined  on  the  white  side,  while 
away  from  the  white  area  it  merges  gradually 
into  the  normal  skin.  The  number  and 
extent  of  the  white  areas  vary  considerably, 
but  the  affection  may  in  course  of  years  affect 
the  whole  surface,  the  white  part  ever  en- 
croaching on  the  dark  ;  or  the  excess  ot  pig- 
ment may  be  absorbed.  In  either  case,  in 
some  regions,  or  even  over  the  whole  sur- 
face, an  apparent  cure  is  produced  m  white 
races  from  want  of  contrast,  but  the  partis 
really  abnormally  white,  and  will  no  longer 

tan  in  the  sun.  . 

Etiology.— The  affection  is  certainly  more 
common  in  dark  races,  and  is  generally  con- 
nected with  sun  exposure,  some  cases  dating 
from  sunstroke ;  but  it  has  occurred  after 
severe  cold.  The  neurotic  temperament  and 
nerve-depressing  influences  appear  to  be 
favouring  conditions.    The  pathology  of  the 
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process  has  been  discussed  in  the  general 
statement. 

Diagnosis. — Its  striking  symmetry,  pro- 
gressive course,  and  the  combination  of  excess 
with  deficiency  of  pigment,  together  with  the 
absence  of  all  symptoms  other  than  the  pig- 
ment anomaly,  render  the  diagnosis  of  leuco- 
derma  easy.  The  last  feature  is  important, 
as  in  India  the  disease  has  sometimes  been 
called  1  white  leprosy.' 

Prognosis. — The  prospect  of  cure  is  bad ; 
spontaneous  arrest  occurs ;  but  apparent  cure 
by  the  process  previously  described  is  the 
result  to  be  most  desired. 

Treatment. — This  is  highly  unsatisfactory. 
General  tonic  and  invigorating  treatment 
offers  the  best  chance  of  arresting  the  pro- 
gress of  disease;  and,  of  course,  arsenic  is 
recommended  by  some  authors.  White  areas 
in  a  conspicuous  position  might  be  slightly 
stained  with  walnut-juice  to  render  the  con- 
trast less  striking. 

H.  Radclute  Crocker. 

PIGMENTATION,  MORBID. — De- 
finition.— A  morbid  process,  consisting  in 
the  deposition  of  colouring  matter  in  situa- 
tions where  it  does  not  normally  occur,  or  in 
excess  in  usual  localities. 

Description. — The  abnormal  deposition 
of  pigment  may  take  the  form  of  an  uniform 
staining  of  the  tissues,  as  in  icterus ;  or  it  may 
occur  in  patches,  varying  from  mere  specks 
up  to  areas  of  a  very  considerable  size.  The 
coloration  may  affect  the  skin  (see  Pigmen- 
tary Diseases  of  the  Skin)  or  the  mucous 
membrane,  as  in  Addison's  disease,  where 
patches  of  pigmentation  are  frequently  seen 
on  the  palate  and  inside  of  the  cheeks,  and 
occasionally  on  the  surface  of  the  intestine ; 
or  the  pigment  may  be  deposited  in  granular 
masses  in  the  substance  of  organs,  such  as 
the  liver,  brain,  spleen,  kidneys,  lymphatic 
glands,  and  medulla  of  bones.  New-growths, 
of  the  epithelial  and,  more  especially,  of  the 
connective-tissue  type,  may  be  the  seat  of 
extensive  pigmentation,  especially  if  the 
tissues  with  which  they  are  connected  be 
normally  the  repositories  of  colouring  mat- 
ter ;  but  the  change  is  by  no  means  limited 
to  such  situations.  Chronic  inflammatory 
tissue— notably  the  peritoneal — is  usually 
much  pigmented,  from  a  grey  or  slate  colour 
to  almost  black. 

Considerable  variety  is  presented  in  colour. 
The  various  shades  of  black  and  brown  are 
usually  attributed  to  the  existence  of  a  sub- 
stance called '  melanin,*  though  there  is  reason 
to  believe  that  several  different  pigments  are 
included  under  this  term.  In  chomical  com- 
position melanin  contains  carbon,  hydrogen, 
nitrogen,  oxygen,  and  iron;  in  this  latter 
respect  resembling  hjematin.  It  is  soluble 
in  ether,  alcohol,  water,  and  acids;  also  in 
boiling  caustic  alkalis,  thus  distinguishing 
it  from  particles  of  carbon. 


The  bile-pigments  are  obviously  the  cause 
of  icteric  staining.  The  very  exceptional  and 
remarkable  condition  of  cyanoderma  is  attri- 
buted to  the  presence  of  indigo.  The  exces- 
sive ingestion  of  lead  is  liable  to  be  followed 
by  a  bluish  line  around  the  gums ;  of  silver, 
by  a  peculiar  coloration  of  the  skin  (argyria). 
Iron,  mercury,  and  bismuth  in  the  intestine 
are  converted  into  black  sulphides,  and  may 
form  a  dark  precipitate  on  the  mucous 
membrane. 

Pathology. — Excepting  when  the  colour- 
ing matters  are  obviously  introduced  from 
without,  the  morbid,  like  the  normal  pig- 
ments, are  derived  more  or  less  directly  from 
the  haemoglobin  of  the  blood,  occurring  either 
as  stainings  of  various  tints,  from  decompo- 
sition of  effused  blood,  or  as  the  result  of  cell- 
activity,  as  is  the  case  in  melanosis.  Their 
presence  is  associated  with  two  very  opposite 
conditions  of  nutrition,  being  sometimes  an 
accompaniment  of  tissue-degeneration  and 
diminished  function,  at  other  times  con- 
nected with  extremely  active  trophic  changes. 
It  is  noticeable  that  the  chlorophyll  of  plants 
and  haemoglobin  of  blood  are  amongst  the 
earliest  differentiated  and  most  widely  dis- 
tributed  proximate    principles,  intimately 
dependent  upon  which  are  the  respiratory 
changes  of  plants  and  animals.    The  pig- 
mentary layer  of  the  retina,  the  visual 
purple,  and  the  widespread  occurrence  of 
pigment  in  the  nerve-centres,  are  among  the 
most  striking  examples  of  the  connexion  of 
colouring  matter  with  normal  functional 
changes.   Melanotic  growths,  which  are  usu- 
ally of  remarkable  activity,  the  temporary 
brown  patches  on  the  skin  (melasma)  in  the 
neighbourhood  of  painful  spots  in  neuralgia 
and  some  uterine  states,  and  the  occasional 
sudden  loss  of  colour  in  the  hair  from  mental 
disturbance,  are  illustrations  of  morbid  nu- 
trition in  the  same  direction.  In  the  majority 
of  cases  where  pigment  is  met  with,  some 
coincident   blood-change  is  to   be  found. 
Thus  in  the  class  of  malarial  diseases,  masses 
of  black  material  are  formed  in  the  blood 
(melama;mia),  from  destruction  of  the  red 
corpuscles  during  the  pyrexial  state,  and  are 
liable  to  be  deposited,  it  is  said,  by  the  white 
corpuscles,  in  certain  organs,  especially  the 
spleen.    In  Addison's  disease,  purpura,  syphi- 
lis, and  other  diseases  characterised  by  pig- 
mentation, the  red  corpuscles  are  obviously 
affectod.    The  deposition  of  pigment  appears 
without  doubt  to  be  somehow  under  the  con- 
trol of  the  sympathetic  centres. 

Dr.  Laycock  observes  :  '  Fundamentally, 
the  entire  series  of  phenomena  in  which  pig. 
mentation  is  a  leading  characteristic  may  be 
regarded  as  having  reference  to  the  excretion 
of  carbon  after  it  has  served  its  purpose  in 
the  economy;  and,  pathologically,  the  pro- 
duction of  pigments  may  be  taken  as  the 
expression  of— (a)  imperfect  oxidation  of  car- 
bon, so  that  it  is  not  eliminated,  as  carbonic 
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or  lactic  acids,  &c. ;  (&)  imperfect  elimina- 
tion of  carbon  proper;  and  (c)  excessive 
production  of  carbon  from  highly  carbo- 
naceous foods.  In  all  these  there  is  a  close 
analogy  between  the  carbonaceous  excreta  as 
morbid  pigments,  and  the  nitrogenous  excreta 
as  morbid  deposits  of  urates,  &c.'  However 
that  may  be,  all  diseases  in  which  the  red 
corpuscles  are  altered  and  their  oxygen- 
carrying  power  diminished,  tend  to  be  asso- 
ciated with  pigmentation,  from  imperfect 
oxidation  of  the  carbon- waste. 

A  spurious  pigmentation  or  blackish  colora- 
tion by  sulphide  of  iron  is  to  be  met  with  post 
mortem,  or  in  gangrenous  areas,  from  the 
union  of  sulphuretted  hydrogen  with  the  iron 
of  the  blood.  "W.  H.  Allchtn. 

PILES. — A  popular  name  for  haemor- 
rhoids.   See  Hemorrhoids. 

PIMPLES. — A  popular  name  for  papules. 
See  Papula. 

PISA,  in  Central  Italy.— Arathermoist, 
mild,  equable,  calm,  and  relaxing  climate. 
Mean  temperature,  winter,  44°  F.  East 
prevailing  wind.  See  Climate,  Treatment 
of  Disease  by. 

PITTING. — The  formation  of  pits  or 
hollow  cicatrices  in  the  skin,  resulting  from 
ulceration,  as  in  small-pox;  or  from  dis- 
organisation of  tissue  and  absorption  of  the 
papillary  layer  of  the  skin,  as  in  syphilis 
and  lupus.  Also,  the  depression  produced 
by  pressure  on  an  cedematous  part. 

PITUITOTJS  {pituita,  phlegm;  from 
root  of  spuo,  I  spit).— A  term  associated 
with  phlegm  or  expectoration,  when  this  is 
of  the  nature  of  thick  and  adhesive  mucus. 
See  Expectoration  ;  and  Sputum,  Examina- 
tion of. 

PITYBIASIS  (rriTvpov,  bran).— Synon.: 
Furfur;  Porrigo;  Fr. Pityriasis;  Gev.Kleien- 
grind. 

Definition. — A  branny  exfoliation  of  the 
skin ;  giving  rise  to  scurfiness  or  scaliness  of 
the  epidermis. 

Anatomical  Characters. — Pityriasis  is  a 
superficial  chronic  inflammation  of  the  skin, 
without  exudation  or  swelling,  but  especially 
characterised  by  disturbed  nutrition  of  the 
epidermis  and  its  desquamation  in  minute 
scales.  In  many  cases  it  is  a  inild  manifes- 
tation of  eczema,  and  must  be  regarded  as 
one  of  the  forms  of  dry  eczema. 

Description.— The  most  common  seat  of 
pityriasis  is  the  scalp— for  example, P.  capitis-, 
and  in  that  situation  it  may  present  several 
degrees  of  severity,  ranging  between  the 
pityriasis  with  silvery  scales  of  elderly  per- 
sons (xerasia),  or  the  mere  accumulation  ot 
epidermic  exuvise  in  children  and  young 
persons,  called  '  dandruff,'  and  the  more  ex- 
tensive desquamation,  attended  with  chronic 


inflammation,  of  a  declining  eczema  or  even 
of  psoriasis. 

On  the  sensitive  skin  of  children,  particu- 
larly those  of  light  complexion,  pityriasis  is 
apt  to  appear  on  the  face  in  the  form  of  small, 
circular,  reddish  discs,  coated  over  with  a 
fine  furfur ;  and  occasionally  it  is  met  with 
in  patches  on  the  body  and  limbs,  always 
maintaining  the  same  characters,  namely, 
slight  redness  and  pruritus,  but  a  total  ab- 
sence of  serous  exudation. 

The  term  '  pityriasis,'  whilst  strictly  sig- 
nifying an  exfoliation  of  fine  scales  upon  a 
skin  more  or  less  congested  yet  falling  short 
of  the  activity  of  eczema,  has  also  been 
applied  to  a  fiirfuraceous  state  of  the  skin 
accompanying  other  morbid  affections  of  this 
texture.  Another  form  of  exfoliation  of  the 
epidermis  associated  with  a  yellowish  pig- 
mentation of  the  skin,  received,  from  Willan 
the  name  of  pityriasis  versicolor ;  but  as  the 
pathological  conditions  of  the  latter  are  totally 
different  from  ordinary  pityriasis,  and  are 
identical  with  parasitic  diseases,  this  affection 
will  be  found  treated  of  under  the  head  of 
Tinea  Versicolor. 

Diagnosis. — The  description  just  given 
of  pityriasis  will  sufficiently  distinguish  it 
from  other  diseases;  although,  as  will  be 
perceived,  it  may  be  an  accidental  accom- 
paniment of  a  variety  of  cutaneous  affections, 
such  as  dry  chronic  eczema.  Indeed,  its 
idiopathic  form  is  its  rarest  manifestation. 

Treatment. — Our  efforts  in  this  direction 
should  be  aimed  at  the  improvement  of  the 
nutritive  function  of  the  skin,  and  the  relief 
of  local  inconvenience  or  suffering.  The  first 
indication  is  to  be  met  by  general  tonics,  and 
by  the  exhibition  of  small  doses_  of  some 
arsenical  preparation ;  the  second  indication 
by  the  application  of  the  red  oxide  of  mer- 
cury ointment  in  a  diluted  form  (one  part  to 
three),  or  the  oxide  of  zinc  ointment.  The 
former  remedy  is  the  more  suitable  for  the 
scalp  or  hairy  regions  of  the  body ;  the  latter 
for  the  unprotected  surface  of  the  face  and 
trunk.  Erasmus  Wilson. 

PITYRIASIS  ROSEA.— Synon.  :  Pity- 
riasis Circinata  et  Maculata ;  Herpes  Ton- 
surans Maculosus  (Hebra). 

Definition. — An  acute  inflammatory  erup- 
tion, characterised  by  the  formation  of  pale 
red,  delicately  scaly,  roundish,  or  oval  patches 
and  circles. 

^Etiology. — Pityriasis  rosea  is  uncommon, 
about  one  in  three  hundred  of  all  skin  erup- 
tions.  It  is  more  frequent  in  children, 
though  it  may  be  seen  at  all  ages.  It  occa- 
sionally occurs  in  more  than,  one  member  of 
a  family,  suggesting  a  possibility  of  contagion, 
but  there  is  no  definite  proof  that  the  com- 
plaint can  be  so  transmitted. 

Description. — There  are  two  forms  of  the 
eruption,  the  maculate  and  the  circinate. 

Pityriasis  rosea    maculata    consists  of 
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roundish,  oval,  or  irregular  pale  red  patches, 
from  a  pin's  head  to  a  shilling  in  size,  with 
well-defined  borders,  and  the  surface  more  or 
less  covered  with  very  fine  delicate  scales. 

Pityriasis  rosea  circinata,  as  its  name  im- 
plies, occurs  in  circles.  These  commence  as 
patches,  and,  as  they  enlarge,  clear  in  the 
centre,  which  is  left  slightly  pigmented,  while 
the  border  is  well  defined  and  slightly  scaly. 
When  they  meet  other  patches,  gyrate  areas 
are  produced.  In  both  forms,  the  eruption 
generally  commences  as  a  single  patch,  and 
after  some  days  others  form  in  the  neigh- 
bourhood ;  the  abdomen,  chest,  or  side  of  the 
neck  being  the  regions  usually  first  affected. 
From  one  of  these  parts  the  eruption  spreads, 
the  old  part  usually  clearing  away,  leaving 
alight  pigmentation,  while  fresh  patches  de- 
velop, so  that  in  the  course  of  days  or  weeks 
the  whole  body-surface  may  become  involved, 
and  all  stages  of  progression  and  retrogression 
may  be  simultaneously  observed  in  different 
regions.  There  may  be  slight  itching  when 
the  patient  is  warm.  The  disease  tends  to 
get  well  spontaneously,  lasting  from  two 
weeks  to  two  months,  occasionally  longer. 

Pathology. — The  pathology  is  unknown. 
The  'microsporon  anomoeon,'  described  by 
Vidal  as  a  fungus  (?  micrococcus),  has  not 
been  proved  to  be  the  cause  of  the  affection. 

Diagnosis.— The  pale  red,  slightly  scaly, 
barely  elevated  patches  or  circles,  covering  a 
wide  area,  and  undergoing  spontaneous  cure, 
are  the  most  distinctive  features  of  this  dis- 
ease. It  is  much  less  raised,  and  less  scaly, 
than  the  early  scaly  or  circinate  syphilide ; 
has  no  scaly  crusts,  but  only  delicate  branny 
scales  ;  and  is  not  so  red  or  so  raised  as  psori- 
asis. It  spreads  too  rapidly  and  widely  for 
tinea  circinata;  and  there  is,  of  course,  no 
trichophyton  tonsurans  fungus.  It  is  not,  like 
lichen  circinatus  or  seborrhcea  corporis,  con- 
fined to  the  middle  of  the  back  and  chest,  and 
is  never  in  papular  circles ;  moreover,  while 
that  affection  lasts  for  years  if  untreated, 
pityriasis  rosea  gets  well  in  a  few  weeks  or 
months. 

Treatment.— Internal  treatment  is  not 
required.  A  lotion  consisting  of  liquor  car- 
bonis  detergens,  5ij.  to  gviij.  of  water,  is  use- 
ful in  allaying  itching,  and  is  perhaps  cura- 
tive. At  a]i  events,  cases  soon  get  well  while 
Bang  it.  If  the  patient  is  seen  when  there 
are  only  one  or  two  patches  present,  these 
may  be  painted  with  tincture  of  iodine. 

H.  Radcliefe  Crocker. 
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PITYRIASIS  RUBRA  (nirvpou,  bran; 
ruber,  red) — Synon.  :  Dermatitis  ExfoUa- 
twa-  Eczema  Fohaceum;  Fr.  Herpdtides 
Exfoliatives  ;  Erythrodermie  ExfoUante  : 
Oer.  Hautkleie. 

pEFiNmox.— An  extensive  and  important 
natural  group  of  skin-affections,  in  which 
there  is  universal,  or  almost  universal,  derma- 
titis; generally  very  chronic  in  its  course; 


characterised  by  the  severity  of  the  conges- 
tion and  the  intense  redness  of  the  parts 
affected,  and  by  the  abundance  of  desquama- 
tion, either  in  the  form  of  fine  branny  dust, 
or  of  large  scales  or  sheets  of  epithelium. 
_  The  term  is  not  applicable  to  a  somewhat 
similar  condition,  which  may  be  caused  by 
the  exanthemata  (especially  scarlatina,  ery- 
sipelas, Rotheln  and  measles),  or  by  certain 
drugs  (for  example,  chloral  hydrate,  bella- 
donna, quinine,  copaiba,  and  phenazone). 

Etiology. — The  causes  of  pityriasis  rubra 
are  very  obscure.    It  occurs  more  frequently 
,  in  the  male  than  in  the  female  sex,  in  the 
|  proportion  of  three  to  two,  or  perhaps  higher. 

It  is  most  commonly  met  with  between  the 
j  ages  of  forty  and  sixty  years,  but  has  been 
j  observed  in  a  child  of  four  months,  and  in  a 
j  man  of  ninety  years.    It  is  not  hereditary. 
J  Nor  is  it  contagious ;  but  a  condition  indis- 
;  tinguishable  from  pityriasis  rubra  as  regards 
|  its  objective  characters  has  lately  prevailed 
;  in  an  epidemic  form,  especially  in  the  infir- 
maries and  workhouses  of  the  west  end  of 
London.    Gout,   and  still  more  rheuma- 
tism, strongly  predispose  to  its  occurrence, 
either  as  a  primary  dermatosis  or  as  an 
epi-phenomenon  of  other  skin  diseases ;  and 
the  same  remark  applies  to  chronic  alco- 
holism and  interstitial  nephritis  in  a  less 
degree.    Its  'secondary'  form  may  super - 
,  vene  upon  psoriasis  or— in  diminishing  grade 
i  of  frequency — upon  eczema,  lichen  ruber, 
erysipelas,  seborrhcea,  erythema  multiforme, 
!  pityriasis  rosea,  or  even  artificial  dermatitis, 
I  for  example,  from  chrysarobin. 

The  most  frequent  immediate  exciting  cause 
of  pityriasis  rubra  is  a  chill,  while  the  sub- 
jects of  it  are  frequentlyneurotic  and  intensely 
susceptible  to  cold,  with  other  evidences  of 
ill-balanced  peripheral  circulation.  Severe 
nerve  shock  and  mental  strain  seem  mainly 
responsible  for  a  certain  number  of  cases. 
In  a  very  remarkable  example  under  the 
writer's  observation,  the  condition  showed 
itself  immediately  after  an  extremely  pro- 
longed cross-examination  in  the  witness-box 
at  the  hands  of  an  eminent,  but  notoriously 
harassing,  counsel. 

Anatomical  Characters.— These  are  in 
no  sense  characteristic.  They  include  marked 
congestion  and  dilatation  of  the  blood-vessels 
of  the  most  superficial  parts  of  the  skin,  and 
comparatively  little  of  those  of  the  deeper 
parts;  separation  of  the  upper  two-thirds  from 
the  lower  third  of  the  horny  layer ;  thinning 
of  the  Malpighian  layer  over  the  papilla,  with 
great  increase  in  size  and  depth  of  tho  inter- 
papillary  processes;  marked  hypertrophy  of 
the  papillie,  with  intonse  leucocytic  infiltra- 
tion of  them,  and  of  the  upper  layers  of  the 
corium.  In  a  later  stage  tho  whole  thickness 
of  the  skin  is  involved,  and  ultimately  a  pro- 
cess of  sclerosis  takes  place,  with  formation 
of  cicatricial  tissue,  pigmentation,  and  destruc- 
tion of  sebaceous  and  sweat  glands. 
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Symptoms. — From  the  foregoing  definition 
it  will  be  manifest  that  a  large  number  of 
maladies  present  the  common  characters 
attributed  to  pityriasis  rubra,  the  synonym 
for  which  (dermatitis  exfoliativa)  is  now  in 
habitual  use  to  connote  the  condition,  both 
in  this  country  and  on  the  Continent. 

Type  I.  Secondary  pityriasis  rubra. — 
Generalised  red  and  desquamative  eruptions 
secondary  to  other  dermatoses  (herpetides 
exfoliatives — Bazin) . 

The  diseases  upon  which  this  condition 
may  supervene  have  already  been  enume- 
rated. In  the  case  of  eczema,  discharge 
diminishes,  and  small,  dry,  whitish  scales 
form  in  increasing  numbers.  The  scaling  of 
psoriasis  becomes  finer,  while  the  margins 
of  its  patches  usually  become  more  and  more 
ill  denned,  although  in  one  case  observed 
by  the  writer  blebs  formed  round  them.  The 
bulla?  of  pemphigus  become  flaccid,  and  re- 
semble the  lesions  of  pemphigus  foliaceus. 
Gradually  from  the  primarily  affected  parts 
the  erythrodermia  spreads  over  the  whole 
body-surface,  which  becomes  covered  with 
fine  branny  scales,  the  feet  and  soles  being 
the  parts  most  frequently  spared.  The  nails 
become  hypertrophied  and  claw-like,  or  may 
be  shed  and  repeatedly  re-formed.  The 
general  condition  is  usually  maintained,  the 
appetite  and  digestive  functions  being  unim- 
paired ;  but  occasionally  marasmus  sets  in, 
albumen  appears  in  the  urine,  severe  diar- 
rhoea or  pneumonia  supervenes,  and  the  case 
terminates  fatally.  In  the  great  majority  of 
cases,  however,  spontaneous  recovery  ensues 
in  from  six  to  twelve  months  after  the  occur- 
rence of  an  indefinite  number  of  relapses. 
The  primary  skin-trouble  often  reappears, 
and  each  recurrence  is  prone  to  be  followed 
by  a  generalised  exfoliative  dermatitis  of 
gradually  increasing  severity. 

Type  II.  The  relapsing,  desquamative, 
scarlatiniform  erythema  of  Fereol  repre- 
sents the  mildest  form  of  primary  exfoliative 
dermatitis.  It  is  little  known  in  this  country, 
but  the  writer  has  seen  at  least  one  well- 
marked  instance  of  it.  It  is  of  more  frequent 
occurrence  in  children  and  young  adults  than 
the  other  types.  Its  onset  is  well  defined, 
with  pyrexia  (102°-104°)  and  general  malaise, 
sometimes  even  with  sore-throat,  and  a  de- 
squamating, scarlatinal-looking  tongue.  The 
eruption  does  not  usually  make  its  appear- 
ance for  two  or  three  days.  It  consists  of 
an  intense,  more  or  less  uniform  redness, 
sometimes  with  small  purpuric  spots,  but 
without  any  infiltration;  its  commonest 
situation  is  the  legs,  from  which  it  spreads 
over  the  whole  body.  After  its  persistence 
for  three  or  four  days,  copious  fine  or  coarse 
desquamation  sets  in,  fever  diminishes,  and 
the  redness  begins  to  subside.  At  the  end  of 
a  fortnight  recovery  is  sometimes  complete, 
"but  more  generally  repeated  recrudescences 
prolong  the  duration  of  the  disease  over  six 


weeks  or  two  months.  An  accurate  diagno- 
sis in  a  first  attack  can  only  be  a  matter  of 
surmise,  but  the  subsequent  course  of  the 
disease  renders  its  nature  indubitable.  Ee- 
lapses,  presenting  the  characters  of  the  first 
attack,  invariably  occur,  and  generally  at 
regular  seasonal  intervals,  most  commonly 
in  spring,  when  the  return  is  usually  attri- 
butable to  a  chill.  With  each  relapse  the 
severity  of  the  disease  tends  to  diminish,  and 
finally  perfect  recovery  generally  takes  place. 
It  appears  that  sometimes  the  ingestion  of 
certain  drugs  (especially  mercurials)  or  the 
application  of  irritants  (blisters,  &c.)  to  the 
skin  is  responsible  for  the  initial  attack, 
which  may  be  followed  by  relapses  in  the 
manner  described.  The  disease  is  not  infec- 
tious, and  does  not  occur  in  epidemics  ;  it  is 
not  accompanied  by  albuminuria,  and  loss  of 
hair  is  very  exceptional.  A  transverse  groove 
on  each  nail  is,  however,  generally  left  by 
each  attack,  while  in  the  most  severe  cases 
the  nails  may  be  shed.  This  brings  the  dis- 
ease into  close  relationship  with — 

Type  III.  The  primary  universal  exfoli- 
ative dermatitis  of  Erasmus  "Wilson,  which 
is  a  less  rare  and  more  severe  affection 
than  the  foregoing.  Its  objective  characters 
may,  in  exceptional  instances,  be  perfectly 
copied  by  cases  of  secondary  exfoliative  der- 
matitis, but  the  differences  in  clinical  history 
and  in  their  usual  course  justify  their  dif- 
ferentiation. As  a  rule,  the  subject  attacked 
is  a  healthy  adult  male.  The  onset  is  acute, 
with  rigors  or  chills,  or  may  be  insidious 
and  accompanied  merely  by  '  malaise.'  The 
temperature  rises  to  102°  F.  or  higher  ;  and 
until  the  eruption  is  on  the  wane  it  gener- 
ally remains  above  the  normal,  with  a 
marked  evening  rise.  The  eruption  usually 
appears  in  the  form  of  red  erythematous 
patches,  with  fine  desquamation,  situated 
on  the  trunk,  but  it  rapidly  spreads,  to  be- 
come generalised  over  the  whole  body-sur- 
face. The  skin  is  of  an  intense  bright-red 
colour,  but  if  exposed  to  cold  often  becomes  of 
a  dusky  blue  ;  in  severe  cases  it  is  somewhat 
infiltrated,  hard,  and  stretched.  Soon  the 
epidermis  begins  to  exfoliate,  and  copious 
branny  scales  form  and  fall  from  the  face, 
head,  and  neck;  while  large  papery  flakes 
are  shed  from  the  trunk,  or  remain  attached 
by  their  centres,  while  overlapping  like  slates 
at  their  margins.  Two  or  three  pints  of  such 
scales  may  be  shed  in  the  twenty-four  hours. 
The  skin  of  the  palms  and  soles  is  usually 
detached  en  masse,  and  the  redness  there 
does  not  show  itself  until  after  the  first  ex- 
foliation. The  amount  of  itching  varies 
within  wide  limits;  generally  it  is  severe, 
and  sometimes  it  precedes  the  rash,  draw- 
ing the  patient's  attention  in  the  first  place 
to  it.  Sometimes,  however,  itching  is  con- 
spicuous by  its  absence,  and  the  subjective 
symptoms  most  commonly  complained  of 
are  either  tenderness  or  a  sense  of  burning, 
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while  a  feeling  of  cold  is  experienced  by  the 
patient  as  soon  as  he  is  exposed.  Oozing 
from  the  flexures  of  the  knees,  elbows, 
axillae,  and  thighs  sometimes  occurs,  and  is 
often  no  donbt  attributable,  in  part  at  least, 
to  rubbing  or  scratching  of  the  part.  In  a 
few  very  exceptional  cases,  bullae  have  been 
observed  in  these  situations,  allying  the 
disease,  according  to  some  waiters,  with 
pemphigus  foliaceus.  The  skin  over  the  rest 
of  the  body  remains  intensely  harsh,  dry,  and 
scaly,  although  from  time  to  time  copious 
sweating  may  occur.  The  scalp  is  extremely 
seborrhceic,  while  pustules,  boils,  and  '  epi- 
dermic cones '  surrounding  lanugo  hairs  are 
of  frequent  occurrence.  The  mucous  mem- 
branes become  involved:  coryza,  conjunc- 
tivitis, superficial  glossitis,  stomatitis,  and 
pharyngitis  may  be  observed;  while  the  occa- 
sional occurrence  of  vomiting  and  diarrhoea 
probably  indicates  implication  of  the  gastric 
and  intestinal  mucous  membranes.  The 
shedding  of  nails  and  loss  of  hair  early  in  the 
disease  are  characteristic  of  this  type ;  they 
may  occur  as  early  as  in  the  fourth  week. 
In  a  certain  number  of  cases  the  general  con- 
dition remains  remarkably  good,  but  in 
others  the  appetite  is  lost,  the  patient  ema- 
ciates, and  alarming  prostration  sets  in.  The 
appearance  of  albumen  in  the  urine,  or  the 
development  of  pulmonary  troubles  or  of 
diarrhoea,  may  usher  in  a  lethal  termination 
(generally  in  the  third  or  fourth  month) ;  but 
undoubtedly  in  the  majority  of  cases  ultimate 
recovery  occurs  in  from  six  to  twelve  months, 
after  repeated  disappointing  recrudescences. 
As  a  rule,  the  redness  first  diminishes,  then 
the  scaling,  and  the  two  subside  gradually 
together.  But  in  one  very  remarkable  case 
observed  by  the  writer,  large  circular  areas 
of  white,  normal  skin  suddenly  appeared  in 
the  midst  of  diseased  skin,  and  in  the  course 
of  a  week  almost  entirely  covered  the  sur- 
face. Among  complications  and  Bequelse 
Brocq  enumerates  carbuncles,  abscesses, 
phlegmons,  deafness,  iritis,  joint-troubles, 
cardiac  complications,  partial  paralyses, 
paraplegia,  and  mental  affections. 

Type  IV.  The  primary,  universal, 
chronic  pityriasis  rubra  of  Hebra  is  a 
rarer  and  more  grave  disorder  than  the 
preceding.  Its  onset  is  always  gradual, 
and  unaccompanied  by  fever ;  it  is  evidenced 
by  the  appearance  of  dry,  scaly,  red  patches, 
generally  on  the  trunk,  which  gradually 
extend,  to  become  universal  after  a  period 
of  several  months  or,  it  may  be,  years. 
The  colour  is  usually  dusky,  and  the  de- 
squamation is  always  fine.  There  is  little 
or  no  infiltration  of  the  skin.  Constant 
'hilhness  is  complained  of,  but  pruritus  is 
seldom  a  troublesome  symptom.  Very  gra- 
dually the  skin  becomes  infiltrated,  hard, 
brawny,  and  pigmented;  then  sclerosed, 
glossy,  yellowish,  and  stretched  over  pro- 
minent bony  points,  or   contracted  round 


the  orifices  of  the  orbits  and  mouth  (ectro- 
pion, eversion  of  lips).  Slowly,  also,  but 
surely  and  without  intermissions,  the  hair 
atrophies  and  falls  out ;  and  the  nails  become 
thin  and  crack,  or  much  thickened  and 
friable.  Marasmus  sets  in  after  years,  and 
the  patient  gradually  sinks  as  the  result 
of  pulmonary  tuberculosis,  pneumonia,  or 
diarrhoea.  In  the  later  stages  ulceration 
and  gangrene  may  hasten  the  fatal  termina- 
tion. 

Pathology. — Of  the  intimate  pathology  of 
this  group  of  diseases  but  little  is  known. 
Dr.  Pye- Smith  considers  the  dermatitis  as 
primary ;  but  there  seem  to  be  many  valid 
reasons  for  considering  the  condition  as  es- 
sentially a  vaso-motor  and  trophic  neurosis, 
more  probably  of  central  than  of  peripheral 
origin.  The  co-existence  of  myelitis  has  been 
noted  (Jamieson,  Campbell,  and  Turner), 
and  inflammatory  changes  in  the  peripheral 
nerves  have  been  observed,  but  these  are 
certainly  not  constant  either  in  their  occur- 
rence, or  in  their  nature  when  present. 

Diagnosis. — This  is  usually  easy;  the 
history  of  the  case,  the  universality  of  erup- 
tion, the  intense  redness  and  dryness  of  skin 
without  marked  infiltration,  the  absence  of 
discharge,  the  characters  of  the  desquamation 
and  moderate  amount  of  itching,  combined 
with  the  grave  general  condition,  all  serve  to 
distinguish  pityriasis  rubra  from  extensive 
psoriasis,  eczema,  or  lichen  planus.  Pemphi- 
gus foliaceus  may  be  very  hard  to  eliminate 
from  the  diagnosis,  but  generally  its  bullas 
may  be  distinguished  with  their  foul-smell- 
ing contents ;  it  also  occurs  more  frequently 
in  women  than  in  men.  Epidemic  exfolia- 
tive dermatitis  (Savill)  most  closely  simu- 
lates this  disease ;  indeed,  there  seems  to  be 
no  criterion  for  differentiating  them  beyond 
the  history  of  the  presence  of  an  epidemic 
of  the  former,  and  the  discovery  and  constant 
presence  in  the  blood  of  persons  attacked 
by  it  of  a  diplococcus  of  supposed  specific 
nature.  Dr.  Risien  Russell,  who  confirmed 
Dr.  SavilPs  discovery  of  this  micro-organism, 
and  further  investigated  it,  failed  to  find  it 
in  two  cases  of  pityriasis  rubra  under  the 
writer's  care  during  the  prevalence  of  the 
epidemic  disease,  which  were  at  first  con- 
sidered to  be  typical  examples  of  it. 

Prognosis.  —  The  prognosis  may  be 
gathered  from  the  study  of  any  case  in  the 
light  of  the  description  of  the  various  types 
given.  Particular  stress  is  to  be  laid  upon 
the  state  of  the  appetite  and  digestion,  and 
the  presence  or  absence  of  albuminuria,  pul- 
monary complications,  and  emaciation. 

Treatment. — Treatment  must  bo  assidu- 
ous, and  directed  both  to  the  local  and 
general  condition.  The  patient  must  be 
absolutely  confined  to  bed,  even  in  the 
mildest  cases,  and  until  recovery  is  complete, 
as  the  slightest  chill  is  prone  to  cause  re- 
lapse.   He  ought  to  lie  between  blankets, 
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and  on  a  spring-mattress  or  water-bed.  The 
diet  must  be  nutritious  but  simple,  including 
milk,  in  as  large  quantity  as  possible, 
eggs,  milk-puddings,  strong  meat-soups  or 
jellies.  Alcohol  ought  not  to  be  prescribed, 
unless  the  prostrated  condition  of  the  patient 
demands  it ;  and  then  sound,  wine  is  pre- 
ferable to  spirits,  as  causing  less  thirst  and 
gastric  disturbance.  Cod-liver  oil  is  some- 
times of  use  when  emaciation  is  marked. 
Iron  appears  sometimes  to  be  detrimental, 
but  quinine  in  an  effervescing  citrate  of 
potassium  mixture  is  certainly  sometimes 
useful  and  grateful  to  the  patient.  Diuretics, 
such  as  acetate  of  potassium  with  digita- 
lis, are  frequently  employed  and  probably 
beneficial.  The  promotion  of  free  diaphoresis 
by  jaborandi  or  the  subcutaneous  injection  of 
nitrate  of  pilocarpine  has  been  advocated  by 
Dr.  Stephen  Mackenzie  and  others.  Linseed 
oil  in  large  quantities  both  externally  and  in- 
ternally has  been  lauded  by  Sherwell.  The 
bowels  must  be  carefully  regulated,  prefer- 
ably with  mineral  waters  and  salines,  the 
latter  often  profitably  combined  with  the 
liquid  extract  of  cascara  sagrada.  There  is 
a  general  consensus  of  opinion  that  arsenic 
is  worse  than  useless  in  the  earlier  stages, 
while  few  writers  accord  it  anything  but 
faint  praise  even  in  the  later.  The  writer 
has  also  been  disappointed  with  the  effects 
of  antimony,  so  highly  praised  by  Jamieson. 
He  has  also  noticed  aggravation  of  the  erup- 
tion after  the  administration  of  opium, 
chloral  hydrate,  belladonna,  and  cannabis 
indica,  with  a  view  to  obtaining  sleep. 

Oily  external  applications  are  certainly 
the  most  beneficial.  The  calamine  hniment 
recommended  by  Dr.  Radcliffe  Crocker  is 
an  admirable  preparation.  It  is  composed 
thus :  Calamine  40  grains ;  oxide  of  zinc 
2  drachms ;  olive  oil  and  distilled  water,  each 
1  fluid  ounce.  The  patient  may  be  swathed 
in  rags  soaked  in  this  liniment,  and  slightly 
warmed  if  necessary.  The  pharmacopoeial 
hnimentum  calcis  is  also  useful,  as  is  a  lotion 
consisting  of  an  ounce  of  glycerole  of  lead 
and  glycerine  in  a  pint  of  water,  similarly 
employed.  Pure  vaseline  is  occasionally 
a  valuable  substitute. 

Prolonged  warm  baths  may  be  of  service 
in  diminishing  itching,  but  are  apt  to  be  fol- 
lowed by  increase  of  cutaneous  hyperemia. 
This  risk  is  materially  diminished  by  the  ad- 
dition of  bran  (6  lbs.),  linseed  (1  lb.),  gelatine 
(3  lbs.),  or  potato  starch  (1  lb.)  to  the  thirty- 
gallon  bath.  The  further  addition  of  two 
or  three  ounces  of  borax  or  bicarbonate  of 
sodium  is  often  advantageous. 

Pityriasis  Rubra  Pilaris  (Devergie- 
Richaud).— The  recognition  of  this  rare  dis- 
ease as  a  definite  morbid  '  entity '  is  mainly 
due  to  the  writings  of  Dr.  Ernest  Besnier 
of  Paris.  At  least  one  well-defined  case  has 
been  observed  in  England  by  the  late  Dr. 
Hilton  Eagge,  and  a  model  of  it  is  preserved 


in  Guy's  Hospital  Museum.  Although  its 
relationships  are  probably  closer  with  psoria- 
sis than  with  any  of  the  forms  of  pityriasis 
rubra  just  described,  the  name  which  has 
been  assigned  to  it  justifies  its  position  here, 
the  more  so  as  any  form  of  exfoliative  derma- 
titis may,  during  process  of  recovery,  closely 
simulate  it.  The  disease  generally  begins 
by  desquamating  patches  on  the  palms  and 
soles,  or  by  a  dry  seborrhoea  of  the  scalp,  or 
by  a  fine  scaliness  of  the  face.  Its  onset  is 
non-febrile,  and  young  persons  are  often  its 
subjects.  Soon  the  characteristic  lesions  ap- 
pear on  the  limbs  or  body,  in  the  form  of  small 
brownish-red,  firm,  dry,  conical  papules  sur- 
rounding atrophied  hairs — '  epidermic  cones  ' 
— and  sendinglittle  processes  into  the  follicles ; 
they  are  seldom  larger  than  a  millet-seed. 
Occasionally  they  become  confluent,  when 
they  lose  their  characters,  and  form  yellow- 
ish, slightly  infiltrated,  squamous  patches, 
which  may  closely  resemble  psoriasis,  espe- 
cially about  the  knees  and  elbows.  The 
primary  lesions  generally  retain  their  cha- 
racters on  the  backs  of  the  first  and  second 
phalanges  of  the  fingers  and  toes,  and  they 
are  pathognomonic  of  the  disease.  Severe 
!  seborrhoea  capitis  is  always  present,  but  the 
|  hair  does  not  fall.  On  the  contrary,  hyper- 
■  trichosis  of  the  affected  parts  has  been 
noted  in  some  cases.  The  nails  become 
enormously  hypertrophied  and  claw-like. 
The  face  assumes  a  peculiar  powdered  ap- 
pearance, owing  to  the  dry  white  scales 
lying  on  the  reddened  skin  ;  and  sometimes 
ectropion  results  from  contraction.  The 
general  condition  remains  good. 

Prognosis. — Recovery  always  takes  place, 
but  the  duration  of  the  disease  is  quite  inde- 
finite, and  apparently  uninfluenced  by  treat- 
ment. 

Treatment. — Treatment  may  be  con- 
j  ducted  on  the  lines  laid  down  for  pityriasis 
!  rubra.  J.  J-  Pringle. 

PITYRIASIS  VERSICOLOR  (w/rv- 
pov,  bran;  and  versicolor,  of  changing 
colour). — A  synonym  for  tinea  versicolor. 
See  Tinea  Versicolor. 

PLACENTA,  Diseases  of.— Synon.  : 
Fr.  Maladies  du  Placenta;  Ger.  Kraiik- 
Jieiten  des  Mutterhuchens.  —  The  placenta 
being  the  sole  medium  of  vital  communica- 
tion between  the  mother  and  foetus,  any  de- 
viation from  its  normal  condition,  by  which 
its  development  may  be  arrested,  and  its 
physiological  action  impaired,  must  be  of 
serious  consequence.  Nevertheless,  the  fre- 
quency or  importance  of  placental  disease  is 
hardly  yet  sufficiently  recognised. 

The  principal  diseases  to  which  the  pla- 
centa is  subject  are  :  (1)  Inflammation ;  (2) 
Congestion ;  (3)  Hemorrhage ;  (4)  Myxoma 
fibrosum;  (5)  Vesicular  degeneration;  (6) 
Fatty  degeneration;  (7)  Atrophy;  (8)  Hyper- 
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trophy ;  (9)  (Edema ;  and  (10)  Calcareous 
deposits. 

1.  Placenta,Inflammationof. — Synon.: 
Placentitis. — Acute  inflammation  of  the  pla- 
centa is  the  cause  of  those  morbid  adhesions 
that  may  occasion  the  most  serious  dangers 
of  parturition,  namely,  post-partum  hsemor- 
hage  and  inversion  of  the  uterus.  Moreover, 
it  sometimes  causes  the  death  of  the  foetus, 
by  destroying  the  structural  integrity  of  the 
placenta.  The  disease  is  probably  generally 
syphilitic  in  its  origin. 

Symptoms. — The  symptoms  of  placentitis 
are  so  obscure  that  it  is  oftentimes  undetected 
until  after  the  birth  of  the  child,  when  we 
find  the  placenta  adherent.  In  many  cases, 
however,  this  disease  is  attended  by  consti- 
tutional irritation  or  febrile  disturbance  of  a 
remittent  character.  A  very  usual  symptom 
of  placentitis  is  the  return  of  morning  sick- 
ness in  the  later  months  of  pregnancy, 
together  with  a  persistent  dull  aching  pain, 
or  a  sensation  of  weight  and  fulness,  over 
the  hypogastric  or  iliac  regions.  The  pla- 
cental souffle  will  also  be  found  intensified  in 
sound,  or  abnormal  in  some  other  respect. 

Treatment. — The  treatment  most  likely 
to  prove  useful  in  cases  of  placentitis  is  a 
mild  alterative  course  of  mercury  conjoined 
with  tonics,  and  followed  by  iodide  of  potas- 
sium. Severe  local  pain  may  be  relieved  by 
the  use  of  phenazone  or  other  analgesics. 
This  treatment,  if  necessary,  may  be  conjoined 
with  leeching  over  the  seat  of  the  hypogastric 
or  inguinal  pain,  should  the  application  of 
oleate  of  mercury  with  morphine,  or  of  some 
anodyne  liniment,  fail  to  give  relief. 

2.  Placenta,  Congestion  of.  —  This 
condition  is  occasionally  met  with,  and  more 
especially  after  protracted  labours,  when  its 
existence  is  recognised  by  the  placenta  being 
then  found  engorged  with  blood,  hard  and 
tumefied,  its  external  surface  of  a  deep  purple 
colour,  and  covered  with  a  raised  network  of 
tortuous  and  congested  vessels.  Acute  con- 
gestion, from  the  sudden  engorgement  of  the 
placental  vessels,  may  also  arise  at  any 
period  of  pregnancy,  from  general  plethora, 
or  the  recession  of  some  acute  inflammatory 
disease.  It  may  also  be  occasioned  by  the 
sudden  check  to  the  placental  circulation 
from  the  death  of  the  embryo. 

The  dAajjnosvs  between  congestion  and 
inflammation  of  the  placenta  is  practically 
almost  impossible.  The  treatment  is  the 
sam  e  in  both  cases. 

3.  Placenta,  Heemorrhage  into. — 
Acute  congestion  of  the  placenta  generally 
terminates  by  htemorrhage  into  either  the 
deciduous  or  cellular  (maternal)  portion; 
into  the  villous  or  vascular  (foetal)  part  of 
this  organ  ;  or  in  some  cases  into  the  cellu- 
lar interspace  between  these,  thus  constituting 
what  Cruveilbier  described  as  '  apoplexy  of 
the  placenta."  Hemorrhagic  effusions  of 
this  kind  are  a  frequent  cause  of  miscarriage. 

Tr  ° 


Occasionally,  especially  amongst  the  too 
frequently  ill-treated  wives  of  the  labouring 
classes,  placental  haemorrhage  is  the  result  of 
external  violence  or  shock.  The  effusion 
then  generally  takes  place  from  the  central 
external  surface  of  the  placenta,  which  is 
thus  partially  separated  from  the  uterus ;  but 
if  the  effusion  be  limited  to  a  few  ounces, 
gestation  may  go  on  undisturbed. 

4.  Placental  Myxoma  Fibrosum.— 
Under  this  name  a  remarkable  morbid  trans- 
formation of  the  villi  of  the  placenta  has 
been  described  by  Virchow,  and  later  by 
Sir  William  Priestley,  who  has  seen  two 
specimens  of  this  rare  condition.  According 
to  the  latter  authority,  it  is  quite  different 
from  the  cellular  or  fibrous  degeneration  of 
the  villi  described  by  Ercolani  and  Eobin, 
consisting  of  such  enlargement  of  the  stems 
and  villi  by  fibroid  hypertrophy,  that  they 
form  in  some  cases  distinct  tumours  in  the 
placental  structure.  The  fibroid  change  is 
more  frequently  connected  with  the  later 
period  of  pregnancy,  although  indications  of 
it  are  sometimes  seen  in  the  earlier  months, 
and  therefore  it  is  described  as  a  disease  of 
the  fully  developed  placenta.  If  the  placenta 
is  only  partially  affected,  the  child,  though 
emaciated,  may  live  ;  if  the  disease  is  more 
universal,  the  child  dies. 

5.  Placenta,  Vesicular  Disease  of. 
Myxoma  of  the  placental  chorionic  villi,  or, 
as  it  was  formerly  termed,  hydatidinous 
disease  of  the  placenta,  or  vesicular  mole, 
consists  in  degeneration  and  abnormal  pro- 
liferation of  the  placental  villi  of  the  cho- 
rion, usually  following,  although  occasionally 
producing,  the  death  of  the  foetus.  Accord- 
ing to  Spiegleberg,  degeneration  of  certain 
lobes  of  the  placenta  in  the  midst  of  healthy 
ones,  or  partial  myxoma  occurring  in  differ- 
ent cotyledons,  is  also  met  with ;  and  under 
such  circumstances  no  injury  need  result  to 
the  foetus.  In  the  Transactions  of  the  Boyal 
Academy  of  Medicine  in  Ireland,  the  writer 
has  related  several  cases  of  this  compara- 
tively rare  disease.  In  most  of  these  the 
hydatidiform  mass  was  expelled  from  the 
uterus  at  the  fifth  month.  In  some  instances, 
however,  the  vesicular  mole  has  co-existed 
with  a  healthy  foetus  to  the  end  of  the  full 
term  of  gestation.  See  Mole  ;  Molar  Preg- 
nancy. 

Symptoms.— The  symptoms  of  this  disease 
can  at  first  hardly  bo  distinguished  from 
those  of  ordinary  pregnancy.  If,  however, 
in  addition  to  the  signs  that  usually  denote 
the  death  of  the  foetus  in  utero,  the  patient 
experiences  occasional  gushes  of  water, 
together  with  slight  hiemorrhage  from  the 
uterus,  lasting  for  a  short  time,  and  recurring 
at  irregular  intervals,  we  may  suspect  the 
existence  of  myxomatous  disease  in  the  pla- 
centa of  a  blighted  foetus. 

The  expulsion  of  these  growths  is  gene 
rally  attended  by  severe  ha-nionhage. 
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Treatment. — In  the  way  of  treatment, 
nothing  can  be  done  to  arrest  the  progress  of 
the  disease.  But  an  attempt  should  always 
be  made  to  prevent  its  recurrence  by  improv- 
ing the  general  health  of  the  patient  by 
alteratives  and  ferruginous  tonics,  especially 
any  of  the  milder  saline  chalybeate  waters, 
such  as  Ems,  Kissingen,  or  Schwalbach. 

It  has  been  recommended  that  we  should 
bring  on  the  expulsion  of  vesicular  moles  as 
soon  as  they  are  discovered.  This,  however, 
is  inadvisable.  Only  a  portion  of  the  pla- 
centa may  be  affected ;  or,  as  the  writer  has 
seen,  the  birth  of  a  healthy  living  child  may 
be  followed  by  the  diseased  placenta  of  a 
blighted  twin  conception.  Hence,  we  should 
let  nature  take  her  course,  for  in  due  time  the 
morbid  growth  willbe  surely  expelled  from  the 
uterus,  rather  than  by  unnecessary  interfer- 
ence run  the  risk  of  destroying  a  living  foetus. 

6.  Placenta,  Fatty  Degeneration 
of. — This  is  a  common  disease,  so  frequent, 
indeed,  in  its  less  marked  forms  as  to  have 
been  regarded  by  Dr.  Druitt  as  a  normal- 
condition  at  the  end  of  pregnancy,  and  as 
being  then  preparatory  to  detachment  at  the 
time  of  delivery.  It  may  be  circumscribed 
or  diffuse  resulting  from  retrograde  changes. 

7.  Placenta,  Atrophy  of,  or  Placen- 
tal Phthisis. — Atrophy  of  the  placenta  is 
an  occasional  cause  of  the  death  of  the  foetus 
between  the  sixth  and  ninth  months  of  ges- 
tation. The  uterine  placental  villi  in  such 
cases  are  arrested  in  their  development, 
undergoing  a  retrograde  metamorphosis  into 
an  opaque  molecular  substance,  generally 
accompanied  by  fatty  deposits  in  the  ter- 
minal vessels  of  the  foetal  portions  of  the 
blighted  organ. 

8.  Placenta,  Hypertrophy  of.— This 
is  a  less  frequent  pathological  condition 
than  that  last  mentioned.  We  sometimes, 
however,  find  the  placenta  greatly  enlarged 
without  any  apparent  alteration  in  its  struc- 
ture, and  in  such  cases  the  child,  if  alive,  is 
usually  diminutive  and  puny,  being  stunted 
not  only  by  the  blood  having  been  diverted 
from  its  nutrition,  but  still  more  by  the 
compression  of  the  terminal  umbilical  vessels. 

9.  Placenta,  (Edema  of. — Effusion  of 
serum  is  another  occasional  consequence  of 
placentitis.  In  the  cases  of  this  kind  that  the 
writer  has  seen,  abortion  generally  occurred, 
and  the  placental  villi  were  enormously  dis- 
tended and  bloodless,  being  filled  with  a 
serous  fluid.  In  one  instance,  in  addition  to 
dropsy  of  the  placenta,  the  umbilical  cord 
was  cedematous  to  an  extraordinary  extent. 

10.  Placenta,  Calcareous  Deposits 
in.— Calcareous  deposits  are  frequently  met 
with,  more  especially  in  cases  of  adherent 
placenta,  being  usually  situated  in  the  ex- 
ternal or  uterine  surface,  and  in  the  decidual 
vessels.  In  some  instances,  however,  the 
writer  has  found  these  deposits  scattered 
throughout  the  whole  substance  of  the  after- 


birth, as  well  as  coating  its  foetal  surface. 
According  to  Priestley,  they  seem  particu- 
larly prone  to  develop  themselves  in  any 
adventitious  deposit.  The  same  writer  has 
found  them  in  placentee  of  women  unusually 
robust,  being  then  probably  the  product  of  a 
gouty  diathesis.  Dr.  Barnes,  on  the  other 
hand,  associates  placental  calcareous  deposits 
rather  with  scrofula,  tuberculosis,  and  poor 
living,  and  draws  a  parallel  between  such 
deposits  in  the  placenta  and  those  found  in 
the  tubercular  lung. 

Treatment. — The  general  treatment  of 
placental  disease  must  necessarily  remain 
largely  empirical  and  unsatisfactory,  until 
the  recognition  and  differential  diagnosis 
during  pregnancy  of  the  various  placental 
diseases  referred  to  may  be  found  more  prac- 
ticable. Nevertheless,  there  are  some  cir- 
cumstances commonly  connected  with  pla- 
cental diseases  that  will  perhaps  serve  to 
indicate  the  general  principles  of  treatment. 
In  the  first  place,  the  immediate  or  proximate 
cause  of  all  placental  disease  may  be  assumed 
to  consist  in  local  inflammatory  action,  how- 
ever occasioned.  Secondly,  their  most  fre- 
quent subjects  are  patients  of  strumous  dia- 
thesis, or  who  have  suffered  from  syphilitic 
disease.  Thirdly,  such  placental  lesions  are 
specially  prone  to  recurrence  in  successive 
pregnancies. 

Bearing  these  facts  in  mind,  the  obste- 
trician, however  unable  he  may  be  to  arrest 
or  even  to  diagnose  existing  placental  disease, 
may  at  least  be  successful  in  the  prevention 
of  its  recurrence  by  remedying  the  constitu- 
tional condition  or  cachexia,  whether  stru- 
mous or  syphilitic,  of  its  subjects.  In  the 
former  instance,  by  attention  to  the  general 
nutrition  and  hygienic  surroundings  of  the 
patient,  as  well  as  by  anti-strumous  reme- 
dies, such  as  the  various  combinations  of 
iodine  and  iron,  cod-liver  oil  and  malt  pre- 
parations, and,  above  all,  if  possible,  by 
change  of  air  and  the  use  of  either  natural 
chalybeates,  such  as  Spa,  Schwalbach,  Ems, 
or  Kissingen  springs,  or  of  the  iodated  mine- 
ral waters,  namely,  Kreuznach,  Schinznach, 
or  Woodhall  Spa  at  their  sources.  In  the 
still  more  numerous  cases  in  which  the  ori- 
gin of  these  obscure  placental  disorders  is 
syphilitic,  then-  treatment  should  obviously 
be  governed  by  this  consideration,  the  im- 
portance of  which,  however,  is  best  proved 
in  the  prevention  of  their  recurrence.  In 
such  cases  a  long-continued  course  of  per- 
chloride  of  mercury  is  efficient,  administered 
in  gr.  tjV  doses  in  tincture  of  cinchona  bark 
two  or  three  times  a  day  to  both  parents  for 
some  weeks,  or  even  months,  until  slight 
but  distinct  mercurialisation  has  been  pro- 
duced, abstention  a  coitn  being  meanwhile 
enjoined. 

Finally,  amongst  those  methods  or  treat- 
ment to  which  reference  has  been  already 
made,  as  being  somewhat  empirically  applied 
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to  different  forms  of  placental  disease,  there 
are  two  which  demand  notice  in  this  con- 
nexion, the  respective  utility  of  each  having 
been  sufficiently  established.  Of  these,  the 
first  is  the  administration  of  chlorate  of  po- 
tassium, which  was  suggested  by  the  late 
Sir  James  Simpson  in  all  cases  in  which  the 
placenta  is  partially  disabled  by  disease  at 
any  time  of  pregnancy,  but  is  believed  to 
be  most  useful  in  the  latter  half.  The  second 
measure  referred  to  is  in  the  induction  of 
premature  labour  at  a  period  compatible 
with  the  viability  of  the  child,  that  is  to  say, 
after  the  seventh  month,  in  cases  in  which 
in  the  patient's  previous  pregnancies  the 
foetus  has  perished  after  that  period  from 
placental  disease. 

Thomas  More  Madden. 

PLAGUE  {ir\T]yj},  plaga,  a  stroke). — 
Synon.  :  The  Pest ;  Inguinal,  Bubonic,  Glan- 
dular, Oriental,  Indian,  Pali,  and  Levantine 
Plague;  Oriental  Typhus  ;  Septic  Pestilence; 
Fr.  la  Peste;  Ger.  die  Pest. 

Definition. — A  specific  fever,  attended  by 
bubo  of  the  inguinal  or  other  glands,  and 
occasionally  by  carbuncles. 

History.— The  term  plague  is  used  by  the 
older  historians  in  two  senses :  (1)  in  a  general 
sense,  as  applicable  to  the  prevalence  of  dis- 
eases accompanied  by  great  mortality,  irre-  ' 
spective  of  their  nature ;  and  (2)  in  a  limited 
sense,  as  indicating  the  particular  malady 
defined  above.    The  earliest  notice  of  the 
disease  now  designated  plague  is  found  in  a 
work  of  Oribasius,  the  physician  to  the  Em- 
peror Julian  (a.d.  361-363).  He  quotes  from 
Rufus  (Alexander)  of  Ephesus,  a  writer  who 
lived  in  the  reign  of  the  Emperor  Trajan 
(a.d.  98-117),  a  passage  from  which  it  would 
appear  that  plague  had  been  known  as  an 
endemic,  and  occasionally  as  an  epidemic,  in 
Libya  (North  Africa),  Egypt,  and  Syria,  from 
the  end  of  the  third  or  beginning  of  the 
second  century  before  Christ.    The  first  ap- 
pearance of  plague  in  Europe  is  referred  to 
the  sixth  century  of  the  Christian  era.  In  the 
reign  of  the  Emperor  Justinian  (a.d.  527- 
966)  the  disease  underwent  a  development 
previously  unknown.     According  to  con- 
temporary historians,  it  broke  out  in  Egypt, 
explosively,  and  presently  spread  thence  to 
the  neighbouring  countries  of  Africa  and 
Asia  ;  invaded  and  extended  over  the  whole 
of  Europe  ;  and  became  generally  dissemi- 
nata]  throughout  the  then  known  world, 
causing    frightful   mortality   wherever  it 
showed  itself.  From  this  period,  it  is  inferred, 
Plague  became  established  in  Europe,  being 
sometimes  more,  sometimes  less  prevalent, 
jor  the  1800  years  following— indeed,  until 
the  ninth  lustrum  of  the  present  century.  It 
must,  however,  be  remembered  that  though 
numerous  pestilences  in  Europe  are  recorded  I 
oy  mediseval  chroniclers,  there  is  no  sufficient  ! 
evidence,  before  the  fourteenth  century,  that 
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they  were  bubonic  plague.  The  undoubted 
prevalence  of  this  disease  began  after  the 
black-death  of  the  fourteenth  century. 

The  great  pestilence,  most  familiarly  known 
as  the  black-death,  which  swept  over  the 
western  hemisphere  in  the  fourteenth  century, 
causing  an  inconceivable  mortality,  and  which 
has  been  designated  black  plague,  although 
presenting  several  of  the  symptoms  of  bu- 
bonic plague,  is  held  by  some  epidemiologists 
to  have  differed  essentially  from  that  disease. 
The  black-death,  according  to  these  writers, 
was  particularly  characterised  by  a  gangrenous 
inflammation  of  the  respiratory  organs,  violent 
.  fixed  pains  in  the  chest,  vomiting  and  spitting 
of  blood,  and  a  horribly  offensive  and  pesti- 
ferous breath,  which  could  be  perceived  at  a 
considerable  distance  from  the  patient.  Such 
I  symptoms  distinguished,  these  writers  think, 
the_  disease  from  bubonic  plague.  Moreover, 
it  is  noted  that  while  bubonic  plague  had 
had  its  apparent  source  in  Egypt  seven 
centuries  before,  black-death,  according  to 
contemporary  writers,  had  its   origin  in 
Cathay  (Northern  China),  and  issued  thence 
to  devastate  the  world.  Writers  who  regard 
black-death  as  a  different  malady  from  plague, 
hold  that  the  pestilential  manifestation  of  the 
disease  began  and  ended  with  the  dreadful 
outbreak  of  the  fourteenth  century,  and  that 
the  malady  has  long  been  extinct. 

Other  writers  consider  black-death  to  have 
been  a  modification  of  bubonic  plague.  But 
if  this  view  be  accepted,  the  extraordinary 
development  and  remarkable  modification 
which  the  disease  underwent  in  the  fourteenth 
century  stand  quite  alone  in  the  history  of 
the    affection,   and    constitute  phenomena 
which  would  have  to  be  regarded  as  indica- 
tive of  a  secular  evolution  of  morbid  changes 
(see  Periodicity  in  Disease).    This  last- 
named  view  of  the  relation  between  black- 
death  and  bubonic  plague  is  not  without  a 
present  interest.    For  Hirsch  and  others 
believe  that  the  Mahamari  of  Northern 
India — the  Pali,  or  Indian  plague,  as  the 
disease  is  also  termed,  which  has  several 
times  prevailed  as  a  local  epidemic  since  the 
commencement  of  the  present  century,  is  a 
disease  analogous  to  the  black-death  of  the 
fourteenth  century.  [But  this  special  analogy 
is  not  recognised  by  other  epidemiologists, 
and  Hirsch  himself  has  considerably  modified 
his  views.]  Probably  these  writers  would  now 
include  the  more  recently  known  Yunnan 
plague  in  the  same  category. 

In  the  fifteenth  century  the  countries  in 
which  plague  was  habitually  present,  or  re- 
curred at  intervals,  included  Northern  Africa, 
Egypt,  Western  Arabia,  Syria  and  Palestine, 
Asia  Minor  and  Mesopotamia,  Persia,  prob- 
ably India  and  China,  and  Europe  gene- 
rally. Throughout  the  sixteenth  and  seven- 
teenth centuries  there  are  almost  continuous 
records,  from  year  to  year,  of  the  presence 
of  the  disease,  in  greater  or  less  activity, 
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within  this  area  of  prevalence  (Carl  Martin, 
Petermann's  Mittheilungen,  Juli  1879). 
During  the  latter  half .  of  the  seventeenth 
century  a  remarkable  lessening  of  the  area 
of  prevalence  of  the  disease  began  to  take 
place.  As  regards  Europe,  in  the  course  of 
the  twenty  years  1661-1681  plague  disap- 
peared from  Italy,  England,  Western  Ger- 
many, Switzerland,  the  Netherlands,  and 
Spain.  This  lessening  of  area  continued 
throughout  the  eighteenth  century,  the  num- 
ber of  serious  outbreaks  of  plague  also  dimin- 
ishing, two  only  having  occurred  in  that 
century— namely,  (1)  in  1703-13  (involving 
Turkey,  Hungary,  Russia,  Poland,  Austria, 
Bohemia,  and  Eastern  Germany),  and  (2)  in 
1720-22  (Provence).  At  the  close  of  the  first 
third  of  the  nineteenth  century,  the  area  of 
prevalence  of  the  disease  had  shrunk  to  the 
easternmost  part  of  the  Turkish  Empire  in 
Europe ;  and  in  the  year  1841  plague  ceased 
on  the  Continent  altogether. 

While  this  change  had  been  taking  place 
in  Europe,  a  corresponding  change  had  been 
manifested  in  the  prevalence  of  the  disease 
in  its  habitats  elsewhere.  Before  its  com- 
plete cessation  in  Europe,  plague  would  ap- 
pear to  have  disappeared  from  Northern 
Africa  (except  Egypt),  from  Mesopotamia, 
and  from  Persia ;  the  existence  of  the  disease 
in  Asia  Minor,  Syria,  and  Palestine  came  to 
an  end  in  1843 ;  and  in  the  year  1844,  with 
the  cessation  of  the  malady  in  Egypt,  plague 
seemed  to  have  become  wholly  extinct,  and 
Europe  to  have  got  rid  of  a  terror  which  had 
harassed  it  for  ages. 

It  is  noteworthy  that  during  the  period  of 
the  progressive  narrowing  of  the  limits^  within 
which  plague  prevailed,  and  until  its  dis- 
appearance, the  disease  manifested  no  abate- 
ment of  those  characteristics,  as  well  in 
respect  to  rapidity  of  course,  to  the  nature  of 
the  symptoms,  and  to  its  fatality,  which  had 
made  it  the  dread  of  Europe  and  the  Levant. 
The  outbreak  of  1665  in  London,  which  pre- 
ceded the  disappearance  of  the  disease  from 
England,  and  which  is  known  as  The  Great 
Plague  of  London ;  also  the  outbreak  of  1720 
in  Marseilles,  which  preceded  the  disappear- 
ance of  the  disease  from  Prance,  have  become 
historical  from  the  fatality  which  accom- 
panied them.  Hardly,  if  at  all,  less  terrible 
was  the  outbreak  in  Moscow  in  1770,  and 
the  later  outbreaks  in  Turkey,  in  Syria,  and 
in  Egypt.  Even  at  the  present  day  the 
traveller  in  Persia  and  Kurdistan  comes  upon 
communities  the  growth  of  which  has  been 
arrested,  and  the  ruins  of  villages  which  have 
been  depopulated,  by  the  ravages  of  plague 
earlier  in  the  century. 

Notwithstanding  the  disappearance  ot 
plague  from  its  last-frequented  haunts, 
certain  epidemiologists,  and  notably  Gavin 
Milroy  in  thiB  country,  having  regard  to  the 
long  intervals  which  bad  occasionally  been 
observed  between  recurring  epidemics  of  the 


disease,  doubted  its  cessation.  Their  doubts 
were  presently  confirmed  by  the  re-appear- 
ance of  the  plague  in  the  Levant.  This  hap- 
pened in  1853  (nine  years  after  the  presumed 
cessation  of  the  disease  in  Egypt)  in  the 
Assyr  country,  Western  Arabia,  on  the  eastern 
coast  of  the  Bed  Sea,  where  a  circumscribed 
outbreak  occurred.  Other  local  outbreaks 
followed  at  intervals  in  different  places,  in 
the  order  and  countries  here  noted : — 

1853,  the  Assyr  district,  Yemen,  Western 
Arabia;  1858-59,  province  of  Bengazi,  Re- 
gency of  Tripoli,  North  Africa;  1863,  district 
of  Maku,  Persian  Kurdistan  ;  1867,  the  marsh 
district  on  the  right  bank  of  the  Euphrates, 
south  and  west  of  Hillah ;  1870-71,  Persian 
Kurdistan,  in  the  district  south-east  of  Lake 
Urumiah ;  1871-73,  Yunnan  Province,Western 
China ;  1873-74,  the  marsh  district  on  the 
left  bank  of  the  Euphrates,  south  of  Hillah 
and  the  position  of  ancient  Babylon.  This 
outbreak  proved  to  be  the  beginning  of  a 
manifestation  of  the  disease,  which  in  the 
course  of  the  years  1874-75,  1875-76,  and 
1876-77,  showed  itself  over  an  area  extend- 
ing from  Bagdad  on  the  north  to  Suk-e- 
Sheyukh  on  the  south,  and  from  the  banks  of 
the  Tigris  and  Shat-el-Hai  on  the  east  to  the 
borders  of  the  Syrian  desert  on  the  west. 
Hillah  suffered  from  this  outbreak  in  1876' 
(recorded  deaths  1,007),  and  Bagdad,  both  in 
1876  (recorded  deaths  2,611)  and  1877  (re- 
corded deaths  1,672).  The  outbreak  of  1873- 
1874  on  the  Lower  Euphrates  was  not  the  only 
appearance  of  plague  at  that  period.  Two 
other  outbreaks  occurred  in  1874,  one  in  the 
Assyr  district,  Western  Arabia  (the  scene  of 
the  outbreak  of  1853),  and  another  in  the 
province  of  Bengazi,  Regency  of  Tripoli  (the 
scene  of  the  outbreak  of  1858-59).    In  1876, 
in  addition  to  the  then  prevalence  of  the 
disease  in  the  district  south  of  Bagdad  and 
on  the  Lower  Euphrates,  plague  broke  out  in 
the  Shuster-Dizful  district,  Khuzistan,  south- 
eastern Persia ;  and  before  the  close  of  the 
year  it  had  shown  itself  also  in  two  villages 
of  northern  Persia,  situated  about  twenty-five 
leagues  from  the  south-eastern  angle  of  the 
Caspian  Sea.    The  same  year  also  there  was 
an  outbreak  of  Mdhdmari  in  the  mountainous 
district  of  Kumaun,  North-western  India, 
which  did  not  terminate  until  the  following 
year.    In   1877  an  outbreak  occurred  at 
Resht,  the  capital  of  the  province  of  Ghilan, 
Persia,   and  in  the  surrounding  district. 
Ghilan  lies  at  the  south-west  angle  of  the 
Caspian  Sea.  The  same  year  cases  of  a  fatal 
bubonic  febrile  malady  occurred  in  the  dis- 
trict of  Baku,  on  the  Caspian  shore  of  Trans- 
caucasia; and  an  outbreak  of  a  non-fatal 
bubonic  affection  took  place  in  Astrakhan 
and  its  vicinage,  since  recognised  as  a  form 
of  plague.    At  the  beginning  of  1878  plague- 
was  reported  in  the  district  of  So-uj-Bulak, 
Persian  Kurdistan  ;   and  in  October  the- 
disease  broke  out  at  Vetlianka,  a  Cossack. 
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settlement  on  the  Lower  Volga,  in  the  pro- 
vince of  Astrakhan,  Bnssia  in  Europe,  and 
prevailed  there  and  in  the  adjacent  districts 
on  both  banks  of  the  river,  until  February 
1S79,  with  the  exception  of  an  isolated  case, 
or  more  than  one,  which  was  observed  in  the 
following  month. 

Since  this  outbreak,  when,  after  thirty- 
seven  years'  absence,  plague  reappeared  on 
European  soil,  several  epidemics  of  the  dis- 
ease in  its  former  seats  have  been  recorded. 
An  outbreak  causing  great  mortality  occurred 
on  the  Lower  Euphrates  in  1880-81.  In 
1884  the  disease  broke  out  on  the  Turco- 
Persian  frontier,  east  of  Bagdad,  and,  as 
usual,  was  attributed  to  an  infection  derived 
from  Persian  Kurdistan.  The  latter  country 
suffered  almost  annual  epidemics  from  1881 
to  1885  ;  and,  according  to  recent  re- 
searches, has  been  hardly  exempt  for  the  last 
twenty  or  thirty  years.  This  mountainous 
district  appears  to  be  an  endemic  seat  of  the 
disease  ;  and,  as  some  think,  was  the  source 
whence  the  epidemics  of  Eesht  and  the  Cas- 
pian basin  were  derived.  Khorassan  (a  dis- 
trict of  Persia  proper)  suffered  in  1877-78 
and  in  1881 ;  Asterabad  in  1886.  In  1883-84 
there  was  a  doubtful  report  of  a  disease  re- 
sembling plague  in  Candahar  (Afghanistan). 
No  epidemic  of  Mdhdmari  has  been  recorded 
in  India  since  1877,  but  good  authorities  be- 
lieve that  the  disease  is  not  extinct.  In  1879 
the  disease  again  showed  itself  in  the  Assyr 
district  of  Western  Arabia ;  there  were 
rumours  of  the  same  in  1887 ;  and  a  very 
definite  outbreak  occurred  in  1889.  A  doubt- 
ful epidemic  was  recently  (April  1893)  re- 
ported from  Bengazi  in  Northern  Africa. 

Another  undoubted  seat  of  endemic  plague 
is  the  Yunnan  district  in  Southern  China, 
and  the  seaport  of  Pakhoi  on  the  Tongking 
gulf.  It  is  evidently  there  a  soil-disease, 
causing  the  death  of  animals  such  as  rats, 
dog3,  cattle,  Sec.,  as  well  as  of  men.  In 
Yunnan  it  is  confined  to  altitudes  from  1,200 
to  7,200  feet  above  the  sea.  Several  epi- 
demics since  1871  have  been  described  in  the 
Reports  of  the  Imperial  Chinese  Customs, 
especially  by  Manson  and  Lowry.  It  shows 
apparently  no  tendency  to  spread  into  other 
districts,  and  foreigners  are  never  affected. 

It  thus  appears  that  there  are  at  least  four 
localities  where  plague  is  still  endemic,  and 
may  break  out  at  any  time  in  an  epidemic, 
namely  :  (1)  Kurdistan,  parts  of  Persia  and 
the  adjacent  parts  of  Turkish  Arabia;  (2)  the 
Assyr  district  of  Arabia  ;  (3)  Bengazi ;  (4) 
Yunnan  and  Pakhoi.  None  of  these,  except 
the  last,  is  without  importance  as  threaten- 
ing extension  into  other  parts  of  the  Turkish 
empire,  or  into  the  basin  of  the  Mediter- 
ranean ;  and  on  the  whole  a  certain  increase 
m  the  activity  of  the  disease  since  the  middle 
of  the  century  must  be  recognised. 

jEtiolooy.— Plague  is  observed  to  bo  de- 
veloped under  two  principal  sets  of  condi- 


tions, namely :  (a)  certain  local  states, 
physical  or  social,  or  both,  as  the  case  may 
be,  affecting  communities  ;  and  (b)  certain 
relations  betiveen  persons  sick  of  the  disease 
and  healthy  persons ;  to  these  must  be  added 
(c)  particular  seasonal  influences. 

(a)  The  local  conditions  which  favour  the 
development  of  plague  were  made  the  sub- 
ject of  careful  study  by  a  Commission  of  the 
French  Academy  of  Medicine,  in  1844.  The 
report  of  this  Commission,  prepared  by  Prus, 
sums  up  and  represents  the  then  existing 
knowledge  on  the  subject.  According  to  the 
Commission,  plague  was  a  product  of  Egypt 
(where  it  was  held  to  be  endemic),  Syria,  the 
two  Turkeys  (Turkey  in  Europe  and  Turkey 
in  Asia),  and  many  other  countries  of  Asia, 
Africa,  and  Europe ;  and  the  conditions 
'  which  determined  and  favoured '  the 
development  (birth)  of  the  disease  among 
communities  there,  were — dwelling  upon 
alluvial  and  marshy  soils,  notably  such  as 
were  found  near  the  shores  of  the  Mediter- 
ranean, and  on  the  banks  of  certain  great 
rivers,  the  Nile,  the  Euphrates,  and  the 
Danube  being  specified ;  a  warm  and  humid 
atmosphere ;  low,  badly  ventilated,  and 
crowded  houses ;  great  accumulations  of 
putrefying  animal  and  vegetable  matters  in 
the  vicinity  of  dwellings  ;  unwholesome  and 
insufficient  food ;  excessive  physical  and 
moral  misery;  and  neglect  of  the  laws  of 
health,  as  well  public  as  private. 

The  recent  appearances  of  plague  have 
served  to  correct  some  and  to  confirm  others 
of  these  conclusions  of  the  commission. 
Plague  is  no  longer  endemic  in  Egypt ;  but 
of  late  years,  as  already  stated,  it  has  broken 
out  in  several  widely  separated  places  of 
Africa  and  Asia.  In  these  outbreaks  (ex- 
cluding from  consideration  for  the  present 
the  outbreak  in  Astrakhan  province)  the 
disease  appears  to  have  been  a  local  product 
determined  by  as  yet  entirely  unknown  con- 
ditions. The  term '  spontaneous '  is  frequently 
applied  to  such  developments  of  disease,  but 
is  best  avoided  as  implying  more  than  is 
warranted  by  our  present  knowledge.  Again, 
the  recent  outbreaks  have  shown  (and 
Tholozan  has  particularly  dwelt  on  this  sub- 
ject) that  plague  is,  perhaps,  as  much  a 
disease  of  the  highlands  as  of  the  lowlands. 
This  is  evidenced  by  its  persistence  in 
Kumaun,  on  the  Himalayan  mountains,  and 
among  the  mountains  in  Western  Arabia  and 
in  Yunnan.  The  outbreaks  in  Persian  Kur- 
distan in  1870-71,  and  in  the  province  of 
Bengazi  in  1873-74,  took  place  on  elevated 
tablelands.  The  outbreaks  also  of  1853  and 
1874  in  Western  Arabia  took  place  among 
the  highlands.  But,  if  a  less  restricted  topo- 
graphy must  be  assigned  wherein  plague  may 
manifest  itself  as  a  local  product,  so  to  speak, 
the  later  prevalences  of  the  disease  confirm 
fully  the  conclusions  of  the  Commission  of 
1844  regarding  other  conditions  of  develop- 
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merit  which  are  not  peculiar  to  any  country 
or  locality.  The  outbreak  of  1858-59  in  the 
province  of  Bengazi  followed  upon  four  years' 
drought  and  failure  of  crops,  at  a  time  when 
the  greater  part  of  the  flocks  and  herds  had 
been  destroyed  from  want  of  food,  and  by  a 
fatal  epizootic  which  prevailed  among  them, 
plague  breaking  out  when  the  population  was 
suffering  most  from  famine,  and  when  the 
physical  and  social  misery  resulting  from 
destitution  was  greatest.  The  same  was,  in 
effect,  the  state  of  things  when  plague  ap- 
peared in  Maku,  in  Persian  Kurdistan,  in 
1863  ;  but  here  it  is  noted  also  that  the  in- 
fected district  was  pervaded  with  the  putrid 
emanations  from  the  unburied  bodies  of 
cattle  which  had  died  from  murrain.  The 
outbreak  of  1867  on  the  Lower  Euphrates 
was  confined  to  marsh- villages  on  the  right 
bank  of  the  river ;  and  that  of  1873-74,  in 
the  same  district  (the  beginning  of  the  greater 
development  of  1874-77),  began  in  marsh- 
villages  on  the  left  bank  of  the  river.  The 
huts  of  the  particular  class  of  villages  affected, 
writes  W.  H.  Colvill, '  are  on  ground  which  is 
a  foot  or  two  lower  than  the  surface  of  the 
water  in  spring ;  and  the  ground  is  so  satu- 
rated with  water,  that  the  refuse  of  the 
village  is  neither  absorbed  nor  can  it  be  eva- 
porated, for  it  acquires  fresh  moisture  from 
the  ground,  and  this  refuse  acquires  the  form 
of  a  bluish-black  oily  fluid  which  surrounds 
the  huts  and  covers  the  paths,  and  stains  the 
walls  two  feet  from  the  ground  ;  and,  in  fact, 
the  village  is  in  such  a  state  of  filth  that  it 
requires  to  be  seen  to  be  believed.'  The  out- 
breaks of  1867  and  1873-74  had  been  pre- 
ceded, according  to  Colvill,  by  the  only  two 
great  inundations  of  the  Euphrates  which 
had  occurred  since  1831,  the  year  of  the  then 
latest  outbreak  of  plague  in  Bagdad.  The 
outbreak  of  1870-71  among  the  highlands  of 
Persian  Kurdistan  had  been  preceded  by  a 
fatal  epizootic  among  sheep,  and  ergotism 
among  the  people.  Writing  of  one  of  these 
mountain-villages — and  the  account  serves 
for  all — Castaldi  says  :  '  "Whatever  is  most 
afflicting  in  poverty,  whatever  is  most  revolt- 
ing in  filthiness,  is  accumulated,  as  if 
designedly,  around  these  infected  dens,  in 
the  interior  of  which  live,  or  rather  vegetate, 
from  fifty  to  sixty  men,  women,  and  children. 
The  cultivation  of  some  plots  of  ground  in 
the  neighbourhood  furnishes  these  unfortu- 
nates with  insufficient  nourishment.'  The 
infected  district  escaped  the  famine  which 
at  this  time  prevailed  in  Persia,  but  it  may 
be  a  question  if  the  inhabitants  _  escaped 
severe  privation  during  the  winter  in  which 
plague  first  appeared.  The  outbreak  of  1874, 
in  the  province  of  Bengazi,  North  Africa, 
occurred  among  the  nomadic  tribes  occupy- 
ing the  Cyrenaic  plateau  at  a  time  when 
some  of  the  favourite  Arab  camping-grounds 
had  been  converted  into  vast  swamps  from 
heavy  and  protracted  rains,  and  when  the 


people  were  reduced  to  the  most  abject 
misery  and  were  suffering  from  an  extremity 
of  famine,  the  result  of  failure  of  their  crops 
for  three  years  in  succession,  consequent  on 
drought.  The  outbreak  of 1876-77  in  the  moun- 
tain-villages of  Kumaun  took  place  among 
communities  who  are  described  as  occupying 
houses  in  which  cattle,  grain,  and  families 
are  packed  together  under  conditions  of  filth 
not  unlike  those  observed  in  the  mountain- 
villages  of  Kurdistan.  Of  the  conditions 
under  which  plague  was  observed  in  the 
great  towns,  as  in  Bagdad  and  in  Besht,  as 
also  on  the  Volga,  they  were  states  of  filth, 
in  and  about  dwellings,  such  as  might  be 
anticipated  where  no  organised  scavenging 
had  ever  existed,  and  of  crowded  and  badly 
ventilated  houses.  But  in  Bagdad  and  the 
Mesopotamian  towns  generally,  the  most  in- 
fluential condition  in  promoting  plague  was, 
according  to  Colvill  and  Cabiadis,  poverty. 
Cabiadis,  indeed,  styles  the  disease,  miseries 
morbus,  thus  reproducing,  in  1878,  a  name 
by  which  plague  was  designated  by  some  in 
the  '  Great  Visitation '  of  London,  1665, 
namely,  '  the  Poor's  Plague.'  On  the  other 
hand,  the  communities  which  suffered  on  the 
Volga  were  comparatively  prosperous ;  but, 
at  the  time  of  the  appearance  of  the  plague 
among  them,  they  were  living  under  almost 
indescribable  conditions  of  filth  accumulated 
about  their  houses,  and  from  which  the 
interiors  were  not  free. 

The  local  conditions  which  have  been  ob- 
served to  be  favourable  to  the  development 
of  plague  since  the  reappearance  of  the 
disease  in  1853,  it  will  thus  be  seen,  are 
similar  to  those  which  were  observed  before 
its  disappearance  from  Europe  and  the 
Levant  in  1844. 

All  these  insanitary  conditions  may,  how- 
ever, be  observed  in  many  parts  of  the  world 
where  plague  has  never  been  heard  of.  Be- 
cent  observations  upon  the  origin  of  plague 
tend  to  show  that  in  some  at  least  of  its  en- 
demic haunts,  especially  India  and  China,  it 
is  a  soil-disease,  the  virus  remaining  from  year 
to  year,  and  occasionally  under  the  influence 
of  meteorological  or  unknown  causes  be- 
comes epidemic  among  the  population.  One 
evidence  is  the  mortality  among  animals, 
such  as  rats,  living  underground,  often  ob- 
served in  India  and  China,  and  occasionally, 
though  rarely,  noted  in  the  old  European 
epidemics.  Another  is  the  slow  progress  of 
the  disease,  even  through  crowded  cities,  as 
in  London  in  1665  (see  the  observations  of 
Boghurst,  quoted  in  the  article  'Plague,' 
Encycl.  Brit,  and  more  fully  in  Dr. 
Creighton's  valuable  History  of  Epidemic 
Diseases).  Dr.  Creighton  lays  much  streps 
upon  cadaveric  putrefaction  as  a  factor  in 
producing  the  disease ;  but  this  is  not  gener- 
ally accepted.  Tholozan  has  clearly  shown 
that  many  epidemics  in  Persia  and  Arabia 
were  self-limited,  and  spontaneously  came  to 
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an  end  after  spreading  over  a  certain  area. 
Thus  the  spread  of  plague  from  one  place  to 
another  has  a  certain  analogy  to  that  of 
cholera,  its  vitality  in  a  new  locality  depend- 
ing upon  an  infection,  perhaps  of  the  soil, 
or  at  least  of  human  habitations,  more  than 
on  personal  contagion.  As  in  cholera,  too, 
different  epidemics  seem  to  differ  immensely 
in  their  diffusive  power.  (On  this  and  other 
points,  see  Dr.  Creighton's  work.) 

(b)  That  the  kind  of  relations  maintained 
between  persons  sick  of  plague  and  the  healthy 
exercised  an  important  influence  upon  the 
propagation  of  the  disease,  has  been  made 
clearly  manifest  in  the  recent  outbreaks.  The 
more  closely  and  continuously  the  healthy 
were  brought  into  association  with  the  sick, 
the  more  certain  were  the  former  to  suffer 
from  the  disease.  Thus  persons  living  in  the 
same  house  with  the  patient  were  peculiarly 
liable  to  suffer,  while  those  who  were  brought 
only  occasionally  into  contact  with  him  (as 
the  physician)  were  rarely  affected.  And 
here,  again,  a  difference  was  noted  between 
the  liability  of  the  physicians  and  of  the 
surgeons  and  their  assistants  to  be  attacked 
by  the  disease.  The  duties  of  the  latter 
called  for  more  frequent  and  protracted 
visits  to  the  patients  than  the  duties  of 
the  (former,  and  they  suffered  to  a  greater 
extent.  No  doubt  was  entertained  that 
the  disease  was,  in  ordinary  phrase,  caught 
from  the  sick  by  the  healthy  brought  into 
association  with  them ;  but  there  was  no  cer- 
tain evidence  that  actual  contact  with  the 
3ick  person  was  necessary  to  the  transmission, 
as  the  older  doctrine  of  contagion  maintained. 
On  the  contrary,  the  evidence  indicated  that 
the  transmission  was  chiefly  effected  through 
the  healthy  breathing  the  same  atmosphere 
as  the  sick — that  is  to  say,  the  atmosphere 
surrounding  the  sick  person.  There  would 
appear  to  be,  in  addition,  evidence  of  trans- 
mission of  the  malady  by  the  agency  of 
clothes  and  bedding  which  had  been  used 
by  the  sick.  The  newer  information  obtained 
on  this  subject  of  the  transmissibility  of 
plague  from  those  sick  of  the  disease  to  the 
healthy,  corresponds  with  the  results  ob- 
tained on  the  same  subject  by  the  Commis- 
sion of  the  French  Academy  in  1844,  and 
both  point  to  a  close  analogy  between  the 
modes  of  transmission  of  plague  and  of 
typhri3,  and  between  -the  habits  of  the  two 
infections.  In  plague,  as  in  typhus,  the 
liability  of  the  healthy  to  contract  the  disease 
is  [mainly  dependent  on  the  constancy  and 
intimacy  of  communication  with  the  sick. 
In  plague,  as  in  typhus,  the  danger  of  infec- 
tion appears  to  be  principally  proportionate 
to  the  fouling  of  the  atmosphere  surrounding 
the  sick  by  the  effluvium  from  his  body  and 
breath ;  and  in  like  manner  either  infection 
would  seem  to  be  peculiarly  easy  of  destruc- 
tion by  free  dilution  with  air.  Again,  there 
seems  to  be  no  trustworthy  evidence  to  show 


that  the  danger  of  the  propagation  of  plague 
by  fomites  (as  the  older  writers  have  it),  that 
is  to  say,  by  articles  carrying  the  infection  of 
the  disease — such  as  clothing  and  bedding — 
is  greater  in  plague  than  in  typhus.  The 
condition  for  infection  of  articles  of  clothing 
and  bedding  was  their  very  intimate  use  by, 
or  association  with,  the  sick.  Evidence  was 
entirely  wanting  of  articles  other  than  those 
mentioned,  and  under  other  conditions,  being 
capable  of  communicating  the  disease  to  the 
healthy ;  nor  was  there  anything  to  confirm 
the  assumption  that  the  long  array  of  articles 
contained  in  quarantine-regulations  regarding 
plague  were  capable  of  retaining  and  convey- 
ing the  infection. 

(c)  Both  the  sets  of  conditions  here  noted 
as  affecting  the  development  of  plague  appear 
to  be  influenced  by  seasonal  changes.  In 
Mesopotamia  the  disease,  during  its  preva- 
lence there,  rapidly  declines,  and  becomes 
dormant,  with  the  setting-in  of  the  hot 
weather  in  June  (beginning  to  fall  when  the 
temperature  reaches  86°  F.,  and  ceasing  ab- 
ruptly at  113°  F.),  its  activity  re-awakening 
in  winter,  and  gathering  force  with  the  ad- 
vancing spring.  Similar  phenomena  were 
observed  in  Egypt,  whilst  the  disease  pre- 
vailed in  that  country.  In  Constantinople, 
on  the  contrary,  the  disease  was  dormant 
during  the  colder  months  of  the  year  and 
became  active  during  the  hotter.  The  same 
was  true  of  this  country  when  the  disease 
existed  here,  as  is  particularly  observed  in 
the  season  of  prevalence  of  the  epidemics 
which  have  ravaged  the  metropolis.  Here, 
as  William  Farr,  Edward  Smith,  and,  more 
recently,  Buchan  and  Mitchell,  have  shown, 
from  the  records  of  mortality,  September  was 
the  month  of  greatest  prevalence,  the  disease 
rising  throughout  July  and  August,  and  fall- 
ing throughout  October  and  November. 
Farther  north  (in  Moscow,  for  example)  the 
disease  has  prevailed  as  severely  in  the  depth 
of  winter  as  in  the  height  of  summer. 

Age. — Dr.  Cabiadis  noted  the  ages  of  1,826 
cases  of  plague  observed  at  Hillah  in  1876, 
with  the  following  result : — 
From  2  months  to  9  years . 


10 
20 
30 
40 
50 
60 
70 
80 


years  to 


19 

29 
39 
49 
59 
69 
79 
89 


An  old  man  of  118  (?) 


277 
617 
432 
292 
123 
52 
18 
11 
8 
1 


Total  .  .  .  1,826 
Incubation. — The  recent  outbreaks  have 
not  furnished  much  additional  information 
on  this  subject,  but,  such  as  it  is,  it  tends  to 
confirm  the  conclusion  of  the  Commission  of 
the  French  Academy.  This  was  to  the  effect 
that  the  disease  had  never  shown  itsolf 


45G 


PLAGUE 


among  compromised  persons  after  an  isola- 
tion of  eight  days.  L.  Arnaud  carefully 
studied  the  question  in  the  outbreak  of  1874, 
in  the  province  of  Bengazi,  and  from  the 
facts  he  then  collected  concluded  that  the 
mean  time  of  incubation  of  plague  was  five 
or  six  days,  and  that  the  maximum  duration 
did  not  exceed  eight  days.  Hirsch,  from  the 
information  he  obtained  at  Vetlianka,  relat- 
ing to  the  recent  outbreak  in  the  province  of 
Astrakhan,  concluded  that  the  minimum 
period  of  incubation  observed  there  was  from 
two  to  three  days,  the  maximum  not  exceeding 
eight  days,  and  that  the  average  might  be 
set  down  at  five  days.  He  notes,  however, 
that  very  short  or  very  long  periods  of  incu- 
bation were  seldom  observed. 

Anatomical  Characters. — The  recent  out- 
breaks of  plague  have  added  nothing  to  our 
knowledge  of  the  anatomical  characters  of 
the  disease.  They  occurred  under  circum- 
stances where  anatomical  investigation  was 
out  of  the  question.  The  information  ex- 
isting on  this  subject  was  obtained  almost 
solely  at  the  time  of  the  French  expedition 
into  Egypt  at  the  close  of  the  last  century 
and  the  beginning  of  the  present ;  during  the 
outbreaks  of  plague  in  Bessarabia,  1825,  and 
in  Moldavia  and  Wallachia,  1828-29;  and 
again  in  the  outbreak  of  1834-35  in  Egypt. 
The  morbid  alterations  noted  were  ecchymo- 
ses  of  the  coverings  of  the  nervous  centres,  of 
the  pericardium,  the  omentum,  and  the  peri- 
toneum ;  enlargement  and  softening  of  the 
spleen ;  punctated  extravasations  of  blood  in 
the  mucous  membrane  of  the  stomach ;  ec- 
chymotic  spots  in  the  mucous  membrane  of 
the  intestines  ;  reddish-black  injection  of  the 
mesenteric  glands ;  extravasation  of  blood- 
sometimes  considerable — into  the  cellular  tis- 
sue about  the  kidneys,  the  kidneys  themselves 
being  tumefied  and  presenting  extravasation 
of  blood  in  their  tissue  and  in  their  pelves. 
The  most  constant  and  characteristic  changes 
were  observed  in  the  lymphatic  glands.  When 
buboes  had  been  formed,  the  glands  presented 
manifest  signs  of  inflammatory  action  in  vari- 
ous degrees,  as  did  also  at  times  the  surround- 
ing cellular  tissue,  which  was,  moreover,  fre- 
quently the  seat  of  bloody  extravasations.  The 
glands  of  the  several  cavities  were  more  or 
less  involved  in  or  partook  of  the  morbid  ac- 
tion conspicuously  observed  in  the  buboes  ; 
and  even  where  no  buboes  had  formed,  indi- 
cations of  considerable  changes  were  found 
in  the  internal  lymphatic  glands.  In  some 
instances  the  affection  of  the  glands  would 
appear  to  have  been  general  throughout  the 
body ;  in  others  it  would  be  limited  to  one  or 
more  of  certain  groups,  in  addition  to  the 
more  superficial  groups,  as  the  bronchial, 
the  mediastinal,  the  mesenteric,  the  lumbar, 
&c.  The  glands,  as  a  rule,  were  found  more 
or  less  enlarged,  injected,  and  infiltrated  with 
sanguineous  fluid.  , 

Symptoms.— These  are  summarised  here 


wholly  from  the  writings  of  recent  observers  : 
W.  H.  Golvill  and  Giovanni  Cabiadis  (as  made 
known  by  E.  D.  Dickson)  in  regard  to  plague 
in  Mesopotamia ;  Castaldi,  in  regard  to 
plague  in  Mesopotamia,  Persian  Kurdistan, 
and  Resht ;  L.  Arnaud  in  regard  to  plague 
in  Bengazi  (see  Blue  Book,  Plague,  1879) ; 
Doppner  (official  report) ;  Hirsch  (Practi- 
tioner, ii.  1879)  ;  and  W.  H.  Colvill  and 
Payne  (official  report)  in  regard  to  plague  in 
the  province  of  Astrakhan.  This  course  is 
taken,  first,  because  the  disease,  as  they 
describe  it,  is  that  which  the  present  genera- 
tion is  called  upon  to  consider ;  and,  secondly, 
because,  generally  speaking,  the  symptoms 
observed  by  them  are  similar  to  those  de- 
scribed by  the  earlier  writers  on  the  subject. 

Plague  occurred  in  three  forms  in  the 
recent  outbreaks,  namely,  (1)  an  abortive  or 
larval ;  (2)  a  grave  (plague,  as  usually  un- 
derstood) ;  and  (3)  a  fulminant  form. 

1.  Abortive  (larval)  Plague. — This 
form  is  characterised  by  the  appearance  of 
buboes  in  the  groins,  armpits,  and.  neck,  as  a 
rule  painless,  and  unaccompanied  by  fever- 
ishness.  At  times,  but  rarely,  the  mani- 
festation of  the  buboes  is  preceded  and 
accompanied  by  a  general  febrile  disturbance 
of  the  system,  so  slight  as  not  to  preclude 
the  patient  from  moving  about  (ambulatory 
plague).  At  times  also  a  bubo  suppurates ; 
but  more  commonly  these  swellings  disperse 
in  about  fourteen  days.  The  buboes  are 
clearly  distinguishable  from  the  chronic 
glandular  swellings  observed  in  persons  of 
a  scrofulous  tendency,  or  affected  with  any 
special  diathesis.  Cases  of  abortive  plague 
were  recorded  in  the  greater  number  of  the 
recent  outbreaks  of  the  disease  of  which  we 
have  detailed  accounts,  and  were  particularly 
observed  preceding  and  following  the  out- 
break in  Mesopotamia  in  1873-77,  and  pre- 
ceding the  outbreak  in  the  province  of 
Astrakhan  in  1878-79.  It  is  questionable 
whether  this  form  of  the  disease,  unaccom- 
panied by  any  marked  febrile  disturbance,  is 
infectious. 

2.  Plague  in  its  usual  form— The 
onset  and  progress  of  plague  differ  much  in 
different  cases,  and  at  different  periods  of  an 
epidemic.  Most  frequently,  after  a  brief 
time  of  lassitude,  aching  in  the  limbs  and 
loins  (sometimes  a  very  painful  aching),  and 
shiverings,  a  febrile  state  commences;  and 
concurrently  with  this,  or  from  the  second 
to  the  fourth  day  of  its  duration,  buboes 
appear  in  the  groins,  the  armpits,  or  beneath 
the  angle  of  the  jaw.  The  febrile  state  is 
usually  acute,  and  accompanied  with  much, 
often  severe,  headache,  and  delirium  or 
stupor  ;  the  face  being  flushed ;  the  eyes  red 
and  turbid ;  the  skin  hot ;  the  tongue  black, 
dry  and  fissured,  or  coated  as  with  cotton 
wool,  or  pointed  at  the  tip,  with  red  edges 
and  thickly  furred  in  the  centre;  the  teeth 
and  gums  covered  with  sordes ;   and  the 
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•thirst  intense.  The  swelling  of  the  glands 
increases,  and  is  accompanied  by  nmch, 
sometimes  acnte,  pain;  and  if  the  patient 
have  lived  on,  suppuration  may  take  place 
about  the  seventh  day,  at  which  time,  if  not 
earlier,  carbuncles  or  boils  may  appear.  Of 
these  symptoms,  or  groups  of  symptoms,  it 
may  be  noted  more  particularly  that  the 
disease  is  sometimes  ushered  in  by  vertigo, 
or  convulsive  tremor,  or  a  peculiar,  absent, 
1  lost '  state,  when  the  patient,  if  he  be  seized 
from  home,  will  be  observed  to  make  his 
way  thither  in  a  quasi-automatic  fashion, 
with  a  strange  staggering  gait;  or  else, 
whilst  going  about  his  ordinary  avocations, 
he  is  seen  to  become  distracted,  as  if  im- 
pressed with  some  indefinable  fear,  which 
prompts  him,  if  away  from  his  house,  to 
rush  wildly  through  the  streets  until  he 
reaches  it,  and  then  throw  himself  on  the 
bed  in  a  state  of  extreme  restlessness ;  while, 
in  the  gravest  cases,  the  patient  is  attacked 
at  the  same  period  with  vomiting  of  blood, 
and  a  high  febrile  state.  Cabiadis  describes 
cases  ushered  in  by  a  prolonged  regular 
shake,  which  persists  from  six  hours  to  three 
days,  the  temperature  of  the  body  remaining 
nearly  normal,  and  the  patient  not  com- 
plaining of  cold.  This  shake  was  invariably 
followed  by  coma,  during  which  the  patient 
sank  rapidly.  The  pulse,  in  the  febrile  state, 
runs  quickly  up  to  100-130 ;  and  the  tem- 
perature of  the  body  to  102-104°,  and  in 
the  acutest  cases  to  107-6°  F.  The  end  of 
the  febrile  state  is  marked  by  a  sudden  fall 
of  temperature,  the  thermometer  descending 
sometimes  as  low  as  93-2°  F. ;  at  the  same 
time  a  profuse  perspiration  often  occurs. 
Heat  in  the  throat  and  in  the  epigas- 
trium (in  the  latter,  as  of  burning  charcoal 
there)  was  a  not  infrequent  complaint  of  the 
patients  ;  and  at  times  a  sensation  likened  to 
being  stabbed  by  a  knife  in  the  breast  has 
occurred.  Nausea  and  vomiting  of  bilious 
matters  were  not  uncommon  (Arnaud) ;  and 
vomiting  of  coffee-ground-looking  matter  was 
frequent  at  the  beginning  of  the  outbreak  of 
1873-74  on  the  river  Euphrates.  Constipa- 
tion i3  the  rule  in  the  acute  stages  of  the 
disease.  It  is  sometimes  followed  by  diar- 
rhoea, which  has  been  regarded  as  a  favour- 
able sign.  No  noteworthy  change  appears 
to  have  been  observed  in  the  urine,  either  as 
to  general  appearance  or  quantity,  unless  it 
were  mingled  with  blood ;  but  Doppner 
describes  its  diminution  and  even  suppression 
in  severe  cases  at  Vetlianka.  Haemorrhages 
were  observed  from  the  nose,  the  lungs,  the 
stomach,  the  bowels,  the  vagina,  and  the 
urethra;  and  the  cases  in  which  they  oc- 
curred all  ended  fatally.  Occasionally  the 
respiration  is  mnch  hurried,  but  Arnaud 
states  that  such  disturbances  of  the  respira- 
tion as  he  witnessed  in  Bengazi  were  of 
nervous  origin— a  nervous  dyspnoea  preceding 
death.    The  prostration  is  extreme  in  some 


cases ;  and  in  a  few  instances  in  which  this 
was  observed,  consciousness  was  maintained 
until  just  before  the  patient  expired. 

Of  the  local  signs,  the  appearance  of  the 
buboes  not  infrequently  precedes  the  symp- 
toms of  general  disturbance.  In  some  cases 
they  are  first  observed  within  seven  or  eight 
hours  after  the  febrile  state  has  set  in ;  in 
other  and  more  numerous  cases  they  show 
themselves  on  the  second,  third,  and  fourth 
days  of  the  attack,  and  rarely  on  the  fifth. 
When  the  buboes  appear  first  they  are  some- 
times accidentally  discovered,  the  patient 
having  no  previous  suspicion  that  he  is 
affected;  but  more  generally  their  appear- 
ance is  preceded  by  pain  in  the  glandular 
organs,  at  times  sudden  in  accession,  the 
patient  exclaiming  he  has  been  stabbed  in 
the  groin,  armpit,  or  elsewhere,  as  the  case 
might  be.  The  enlarged  glands  forming 
buboes  are  rarely  numerous ;  and  of  a  group 
only  one  is,  as  a  rule,  conspicuously  enlarged, 
sometimes  attaining  a  size  equal  to  a  turkey's 
egg  or  an  orange,  while  the  others  are  but 
little  enlarged.  The  swelling  at  times  is  very 
rapid.  Suppuration  is  not  often  observed  in 
the  fatal  cases,  and  so  it  happened  that 
suppuration  came  to  be  regarded  by  the 
inhabitants  of  the  localities  where  plague 
prevailed  as  a  favourable  sign ;  while,  on  the 
other  hand,  '  flattening '  or  subsidence  of  the 
swollen  glands  in  the  early  days  of  attack 
was  held  as  indicative  of  a  fatal  result. 
Boils  and  carbuncles  occur,  but  not  very 
frequently.  Petechia  are  often  observed, 
most  usually  preceding  a  fatal  issue  ;  at 
times  occurring  comparatively  early  in  the 
progress  of  the  disease.  Sometimes  they 
are  distributed  generally  over  the  body,  at 
other  times  they  are  chiefly  localised  in 
the  vicinity  of  the  enlarged  glands.  They 
vary  in  size  from  the  dimensions  of  a  grain 
of  millet  to  those  of  a  lentil.  They  are  at 
times  so  numerous  that  the  skin  assumes  a 
livid  hue,  and  the  corpse  has  a  blackened 
appearance  after  death.  This  appearance  is 
so  characteristic  of  the  disease,  says  Cabiadis, 
that  the  malady  might  properly  have  been 
called,  even  in  this  day,  black-death. 

The  plague  has  a  special  physiognomy, 
having  nothing  in  common  with  either  ty- 
phus or  pernicious  fever  in  any  of  its  forms, 
or  with  relapsing  fever.  1  The  eyes  are 
retracted  -within  the  orbits,  but  not  sur- 
rounded with  the  blue  circle  which  is  seen 
in  cholera  ;  the  aspect  is  haggard,  but  with- 
out the  fixity  seen  in  typhous  cases;  the 
facial  muscles  are  relaxed  as  other  muscles 
of  the  pationt  are,  and  do  not  present  the 
wrinkles  and  contractions  observed  in  a 
patient  attacked  with  typhus  or  cerebral 
maladies;  tho  countenance  of  the  plague- 
stricken  expresses  apathy 1  (Castaldi).  '  On 
coming  up  to  a  patient  suffering  from  an 
atttick  of  pernicious  fever,  you  are  struck 
with  the  gravity  of  his  case  and  the  dan-'or 
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threatening  his  life.  The  very  reverse  of 
this  meets  your  eye  when  you  see  for  the 
first  time  a  case  of  plague.  Even  the  worst 
instances  of  this  malady  are  apt  to  deceive 
an  inexperienced  physician,  and  make  him 
fancy  that  the  case  is  free  from  danger, 
when  in  reality  the  patient  has  only  a  few 
hours  to  live.  The  first  instance  of  plague 
seen  by  Dr.  Cabiadis  did  not  seem  to  him  to 
be  one  of  an  alarming  nature.  The  patient 
looked  stupefied,  as  if  intoxicated,  and  did 
not  answer  readily  the  questions  put  to  him. 
He  vomited  blood,  and  had  a  small  bubo  in 
the  right  axilla,  but  the  pulse  and  tempera- 
ture were  normal.  The  patient  died  a  few 
hours  after  Dr.  Cabiadis'  visit '  (E.  D.  Dickson). 

3.  Fulminant  Plague. — Cases  to  which 
this  term  is  applied  have  been  observed  more 
particularly  at  the  commencement  of  plague 
epidemics,  but  also  during  their  course  and 
towards  their  termination.  These  were  cases 
which  were  struck  down  suddenly  with  ill- 
ness and  died  in  a  few  hours,  without  any  of 
the  characteristic  indications  of  the  disease — 
buboes  and  carbuncles,  for  example — having 
shown  themselves.  The  conclusion  that  they 
were  part  of  the  prevailing  epidemic — the 
infection  having  overwhelmed  at  once,  as  it 
were,  the  sufferers — appears  justified  by  the 
prevalence,  at  the  same  time,  of  an  inter- 
mediate class  of  cases,  also  very  quickly 
ending  in  death,  in  which  some  traces  of 
glandular  swellings  were  observed,  with 
profound  disturbance  of  the  nervous  centres, 
convulsions  or  coma,  and  rapid  formation  of 
vibices  and  purpuric  spots.  The  cases  of  the 
fulminant  class  which  occurred  at  the  be- 
ginning  of  the  outbreak  on  the  Lower 
Euphrates,  1873-74,  were  chiefly  marked  by 
vomiting  of  blood  and  setting  in  of  a  high 
febrile  state  concurrently.  The  natives  had 
named  these  cases  '  black-vomit '  before  the 
actual  nature  of  the  disease  became  apparent 
(Castaldi). 

Mahamari  (Pali  or  Indian  plague);  Yunncm 
Plague. — The  recent  descriptions  of  these 
forms  of  plague  by  Planck,  Francis,  Eocher, 
and  Baber,  do  not  present  any  such  differ- 
ences in  the  character  of  the  disease  above 
described  as  to  call  for  a  separate  account. 

The  Plague  on  the  Volga,  1878-79.— Only 
one  account  of  this  outbreak  has  come  into 
the  hands  of  the  writers  from  the  pen  of  an 
actual  observer,  and  it  merits  a  particular 
notice.  It  is  contained  in  a  report  of  Dr. 
Doppner,  principal  medical  officer  of  the 
Cossack  troops  in  the  province  of  Astrakhan 
at  the  time,  and  is  founded  on  personal  ob- 
servation of  twenty-three  cases  seen  by  him 
when  the  outbreak  was  approaching  its 
greatest  intensity.  His  description  of  the 
symptoms  presents  them  as  forming  two 
groups  :  (1)  Violent  headache  (forehead  and 
temples),  pains  in  the  limbs,  slight  shivering, 
foUowed  by  high  fever,  pulse  from  100  to  120, 
sense  of  burning  in  the  body  and  eyes,  dis- 


tension of  the  abdomen,  and  enlargement  of 
the  liver.  These  symptoms  lasted  two  or 
three  days,  and  were  in  favourable  cases 
followed  by  perspiration  and  recovery  with 
general  debility ;  but  in  the  greater  number, 
after  an  interval  of  two  or  three  days,  the 
fever  returned,  accompanied  by  delirium, 
sleeplessness,  restlessness,  a  temperature  of 
107-6°  P.,  dryness  of  tongue,  frequent  in- 
voluntary dejections,  urine  scanty  and  red- 
dish. Death  usually  occurred  in  the  second 
paroxysm  (sometimes,  but  rarely,  after  a 
third),  preceded  by  convulsions  and  a  general 
prostration  of  the  vital  powers.  (2)  In  other 
cases  the  patient  was  attacked  suddenly  with 
palpitation  of  the  heart,  irregularity  of  pulse, 
vomiting,  vertigo,  oppression  of  the  chest, 
spitting  of  clear  blood,  pallor,  an  apathetic 
expression,  with  dulled  eyes  and  dilated 
pupils.  The  patient  then  remained  for  two  or 
three  hours  in  a  state  of  extreme  feebleness, 
followed  by  violent  feverishness  and  delirium, 
suppression  of  the  urine,  and  constipation. 
MaculEe  appeared  upon  the  body  ;  it  exhaled 
a  peculiar  odour,  something  like  that  of 
honey ;  and  death  supervened  in  a  state  of 
lethargy,  with  complete  prostration  of  the 
vital  powers. 

In  neither  form  of  the  disease,  at  this 
stage  of  the  outbreak,  were  buboes  a  con- 
spicuous symptom,  and  in  the  latter  form 
they  were  rarely  observed ;  but  buboes  (in- 
guinal and  other)  had  characterised  a  series 
of  non-fatal  cases  of  abortive  plague  which 
had  preceded  the  cases  described,  and  during 
the  decline  of  the  outbreak  buboes  were  again 
observed.  Death  occurred  in  from  twelve 
hours  to  three  days.  Decomposition  of  the 
body  always  set  in  rapidly. 

Dr.  Z.  Petresco,  of  Bucharest,  who,  under 
instructions  from  the  Boumanian  Govern- 
ment, visited  the  seat  of  the  plague  on  the 
Volga,  and  reached  the  infected  locality  early 
in  February  1879,  received  accounts  of  the 
disease  from  physicians  who  had  witnessed 
it  at  Vetlianka  subsequent  to  the  period  of 
time  to  which  Dr.  Doppner  refers  (Nov.  17 
(29)  to  Dec.  4  (16),  1878.  He  states  that 
the  predominant  symptoms  were  intense 
headache,  an  acute  febrile  state  (very  rarely 
accompanied  by  delirium),  and  excessive 
prostration  of  vital  force— these  symptoms 
forming  a  'triade  sem&otique  pathogno- 
monique  de  la  peste.'  He  also  states  that, 
at  the  beginning  of  the  outbreak  at  Vetlianka, 
cerebral  and  lymphatico-glandular  disturb- 
ances were  chiefly  noted,  the  latter  mani- 
fested by  submaxillary,  axillary,  and  inguinal 
buboes;  afterwards,  at  the  height  of  the  epi- 
demic, graver  indications  of  disorder  of  the 
nervous  centres  were  observed,  manifested 
especially  by  headache,  vertigo,  feverish- 
ness and  collapse,  the  cases  at  times  ending 
fatally  in  twelve  hours ;  lastly,  during  the 
decline  of  the  epidemic,  pulmonary  disturb- 
ance predominated  (haemoptysis  with  symp- 
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torns  of  catarrhal  pneumonia),  inducing  the 
medical  men  to  diagnose  the  malady  at  this 
time  as  a  croupous  pneumonia,  pneumo- 
typhus,  or  malignant  t3-phus. 

Cabiadis  and  Colvill  made  an  analysis  of 
numerous  cases  of  plague  which  came  under 
their  observation,  from  which  the  following 
particulars  are  taken  in  illustration  of  the 
foregoing  symptoms,  and  as  elucidating  other 
questions. 

Seats. — Of  these  1,826  cases  of  Cabiadis' 
and  of  402  cases  of  Colvill's,  the  following 
manifested  themselves  in  the  form  of  buboes 
and  carbuncles : — 


Buboes — in  the  Groin  . 

„      Axilla  . 
„      Neck  . 
„       Crural  region 
in  several  places 
not  revealed  . 
Carbuncles  . 


Cabiadis' 
Cases 

710 
466 
98 

122 

36 


Colvill's 
Cases 

128 
109 
19 
2 
8 
9 
9 


Other  Manifestations.  —  Cabiadis,  with 
respect  to  the  1,826  cases  mentioned  above, 
gives  the  following  numerical  statement  of 
the  numbers  in  which  noteworthy  special 
symptoms  were  observed : — 


Dependent  on  the 
nervous  centres 


Dependent  on  the 
circulatory  sys 
tern. 


J  Coma  in 
{Convulsive  shake 
/■Petechias 
Epistaxis 
Haemoptysis  . 
H  Haematemesis 
Sanguineous  diar 

rhoea  . 
^Menorrhagia  . 
Bilious  vomiting 
Bilious  diarrhoea 
Jaundice 


28 
9 

120 
2 
6 
27 

14 

2 
32 
16 
2 


Dependent  on  the 
assimilative  or- 
gans. 

Duration.— Colvill  shows  the  duration  of 
534  fatal  cases  of  plague  as  follows : — 

Days  after 

attack 
One  day . 
Two  days 


Three 
Four  „ 
Five  „ 

Six 

Seven  „ 
Eight  „ 
Ten  „ 
Twelve  days 
Sixteen  „ 
Twenty  „ 


Number  of 
deaths 

126 
80 
105 
76 
60 
26 
12 
14 
14 
9 
1 

11 


Relapse*  and  Second  Attaclts.  —  Arnaud 
notes  both  relapses  and  second  attacks  in  his 
account  of  the  Bengazi  outbreak,  1873-74. 

Mortality.— The  mortality  of  plague  ap- 
pears  to  have  differed  much  in  different  places 
and  at  different  periods  of  an  epidemic.  Colvill 
states,  of  the  outbreak  of  1874-75  in  Meso- 
potamia, that  the  mortality  in  the  first  half  of 


the  epidemic  in  a  village  was  from  93  to  95 
per  cent,  of  those  attacked,  but  that  during 
the  latter  half  of  the  epidemic  the  greater 
number  of  the  attacked  recovered.  The  mor- 
tality in  Bagdad  throughout  the  outbreak  in 
1876  was,  he  states,  55*7  per  cent,  of  the 
attacks  (cases  4,585,  deaths  2,556).  Arnaud 
gives  the  mortality  during  the  outbreak  in 
Bengazi,  1874,  at  39  per  cent,  of  the  attacks 
(cases  533,  deaths  208).  According  to  Cabia- 
dis, the  mortality  at  Hillah  in  1876  was  52*6 
per  cent,  of  the  attacks  (cases  1,826,  deaths 
961).  Hirsch  estimates  the  mortality  at  Vet- 
lianka,  on  the  Volga  (Astrakhan),  at  82  per 
cent,  of  the  attacks  (cases  439,  deaths  358) ; 
and  Dbppner  states  that  at  one  period  of  the 
outbreak  there  was  a  mortality  of  100  per 
cent,  (in  other  words,  all  who  were  then  at- 
tacked died),  and  at  another,  and  later  period, 
of  43  per  cent. 

Diagnosis.— '  No  other  idiopathic  fever, 
attacking  a  multitude  of  persons  at  the  same 
time,  is  characterised  by  glandular  swellings, 
by  carbuncles,  and  by  those  severe  manifes- 
tations of  the  nervous,  sanguineous,  and 
biliary  systems  which  declare  themselves  in 
an  attack  of  plague  '  (Cabiadis,  according  to 
E.  D.  Dickson).  As  regards  pernicious  fever, 
with  which  the  disease  was  confounded  by 
some  medical  men  in  Mesopotamia,  Cabiadis 
says  no  intermission  has  ever  been  observed 
in  plague  ;  no  attack  of  plague  has  ever  been 
cut  short  by  the  administration  of  sulphate 
of  quinine ;  and  the  expression  of  counte- 
nance and  general  aspect  of  a  plague- 
patient  are  strikingly  different  from  those  of 
a  patient  affected  with  pernicious  fever.  At 
Vetlianka,  intermissions,  according  to  Dbpp- 
ner, were  observed. 

Prognosis. — 'Rapid  suppuration  of  the 
buboes,  even  when  accompanied  with  high 
fever,  indicates  a  favourable  termination  ;  all 
cases  complicated  with  nervous,  hemor- 
rhagic, or  bilious  manifestations  end  fatally  ' 
(Cabiadis).  Colvill  is  of  opinion  that  the 
occurrence  of  diarrhoea  in  the  course  of 
plague,  as  seen  in  Mesopotamia,  was  a 
favourable  sign. 

Treatment.  —  (a)  Curative.  —  The  recent 
outbreaks  of  plague  have  thrown  no  positive 
light  upon  its  curative  treatment.  In  Bag- 
dad and  Hillah  the  plan  of  treatment  mainly 
followed  was  the  internal  administration  of 
carbolic  acid  or  of  quinine,  and  the  use  of 
leeches  and  mercurial  frictions  to  the  buboes 
before  suppuration.  In  somo  instances  this 
plan  was  thought  to  have  dono  good,  in  others 
it  was  useless,  if  not  dotrimontal.  In  regard 
to  plague,  as  to  other  grave  general  maladies, 
except  those  arising  from  paludal  poisoning, 
curative  treatment  is  at  present  only  possible 
on  goneral  principles,  both  as  regards  the 
systemic  and  the  local  symptoms.  The  prac- 
tice would  appear  to  be  the  same  in  respect 
to  the  general  symptoms  as  would  guide  the 
physician  in  the  treatment  of  typhus  ;  in 
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respect  to  the  local  symptoms,  such  as  would 
apply  to  ordinary  phlegmon. — (0)  Hygienic. 
In  the  present  state  of  our  knowledge, 
more  importance  is  perhaps  to  be  attached 
to  the  hygienic  treatment  of  the  disease  than 
to  the  curative.  Most  important  of  all,  per- 
haps, is  the  exposure  of  the  patient  to  abun- 
dant, freely  changing  air ;  next  is  the  use  of 
cold  or  tepid  sponging,  as  the  temperature  of 
the  body  and  the  state  of  the  skin  (as  well  as 
the  sensations  of  the  patient,  if  he  be  sensible) 
may  seem  to  call  for ;  together  with  the  large 
administration  of  drinks  (acid — ?  mineral,  or 
other)  to  combat  the  thirst,  the  judicious  use 
of  liquid  food,  and  especially  of  stimulants 
when  the  dropping  of  the  pulse,  the  coolness 
of  the  skin,  and  the  ataxic  condition  of  the 
patient  call  for  them. 

Prevention. — The  prevention  of  plague 
involves  two  sorts  of  considerations,  the  one 
relating  to  the  removal  of  the  conditions 
which  favour  the  development  of  the  disease ; 
the  other  to  the  limitation  of  the  spread  of 
the  disease,  the  malady  existing,  (a)  The 
conditions  favourable  to  the  development  of 
plague  have  been  already  enumerated,  and 
include  all  those  insanitary  states  of  houses, 
their  sites  and  surroundings,  which  form  the 
subject  of  public-health  administration;  also 
those  states  of  poverty  which  have  to  be  dealt 
with,  not  only  as  an  economic,  but  as  a  public- 
health  question.  Of  these  several  conditions, 
the  three  which  would  seem  most  to  call  for 
special  attention  in  this  country,  in  view  of 
impending  plague,  whether  as  regards  private 
individuals  or  as  regards  local  authorities 
representing  communities,  are  overcrowding, 
defective  ventilation  of  houses,  and  irni- 
poverishment.  (b)  In  respect  to  the  limita- 
tion of  the  disease,  the  malady  being  present, 
the  first  and  most  important  consideration  is 
the  isolation  of  the  patient  under  such  cir- 
cumstances of  aeration  as  are  stated  above, 
as  well  in  the  interest  of  the  patient  himself 
as  of  the  community ;  and  the  disinfection 
of  articles  of  clothing,  or  bedding,  used  by 
him,  and  of  the  room  he  may  have  occupied. 
Local  authorities  have  large  powers  enabling 
them  to  provide  beforehand,  in  a  mode  avail- 
able for  the  use  of  the  whole  community, 
hospitals  for  the  isolation  of  cases  of  infec- 
tious diseases,  such  as  plague,  and  apparatus 
and  materials  for  disinfection;  and  many 
authorities  have  already  exercised  these 
powers.    See  Public  Health. 

Eut  plague  is  the  subject  of  special  mea- 
sures in  this  country,  as  in  every  country  on 
the  Continent  and  Mediterranean  littoral,_  to 
wit,  measures  of  quarantine.  Quarantine 
aims  at  preventing  both  the  introduction  of 
the  disease  into  a  country,  and  its  spread, 
if  by  accident  it  should  happen  to  have 
been  introduced,  by  the  isolation  for  a  longer 
or  shorter  period,  not  only  of  persons  sick 
of  plague,  but,  in  addition,  of  all  healthy 
persons  who  may  have  been  exposed,  directly 


or  indirectly,  to  the  infection  of  plague ;  also 
by  the  isolation  and  disinfection  of  articles, 
described  under  the  quarantine  law,  as  sus- 
ceptible of  conveying  plague-infection,  coming 
from  an  infected  district.  Experience  has 
shown  that  measures  of  quarantine  against 
infectious  disease  are  futile,  if  not  impracti- 
cable for  this  country,  from  the  impossibility 
of  closing  all  channels  of  introduction,  in  con- 
sequence of  the  activity  and  magnitude  of  our 
commerce.  But  quarantine  is  retained  in 
regard  to  plague  and  yellow  fever,  and  has 
occasionally  to  be  made  use  of  to  meet  the 
requirements  of  other  nations,  who,  failing 
the  adoption  of  this  system  here,  would  be 
likely  to  impose  disabilities  on  our  shipping 
with  reference  to  the  diseases  named.  Thus 
quarantine  was  revived  in  respect  to  plague, 
at  the  time  of  the  recent  alarm  of  the  disease 
on  the  Continent.  The  doctrine  of  plague 
upon  which  the  English  Quarantine  Act  of 
1825  is  based,  as  well  as  the  laws  of  foreign 
countries  relating  to  the  subject,  is  a  tradi- 
tional one,  inconsistent  in  many  respects  with 
the  later  and  more  accurate  observations 
which  have  been  made  on  the  mode  of  spread 
of  the  disease.    See  Quarantine. 

Great  importance  has  been  attached  in 
recent  epidemics  to  the  formation  of  sanitary 
'  cordons  '  by  which  the  infected  district  was 
supposed  to  be  strictly  isolated.  But  the  ob- 
servations of  Tholozan  show  that  the  results 
attributed  to  these,  often  very  defective,  lines 
of  defence  must  have  been  due,  in  many 
cases,  to  other  causes.  In  the  epidemic  of 
Vetlianka,  the  limitation  of  the  plague  could 
hardly  have  been  due  to  the  'triple  cordon,' 
since  these  arrangements  were  not  completed 
till  the  epidemic  was  declining;  but  much 
more  to  the  radical  measures  of  disinfection 
and  destruction  which  were  adopted,  and 
which  very  possibly  prevented  the  recurrence 
or  permanent  acclimatisation  of  the  disease. 

J.  Netten  Badcliffe.      J.  F.  Payne. 

eHssor}  Iste*e>--A  ham" 

mer-like  instrument  used  in  percussion,  for 
striking  the  surface  of  the  body,  either 
directly  or  indirectly.  See  Physical  Ex- 
amination. 

PLESSIMETER  \  ,  *,    M   T  strike. 

PLEXIMETER  /  O^™'  1  stnJ*e> 
and  fUrpov,  a  measure).— A  flat  instrument 
used  in  mediate  percussion,  by  being  applied 
'  to  the  surface  of  the  body  to  receive  the 
stroke  of  the  plessor.  -See  Physical  Ex- 
amination. 

PLETHORA  (ttAji&b,  I  fill).— Fulness 
of  blood.  A  condition  in  which  the  vessels 
of  the  body  generally,  or  of  any  part,  are 
over-distended  with  blood.  See  Blood, 
Morbid  Conditions  of;  and  Circulation, 
Disorders  of. 
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PLEURA,  Diseases  of.— The  serous 
membrane  which  lines  each  cavity  of  the 
chest,  and  is  so  reflected  as  to  cover  the 
lung,  is  not  infrequently  the  seat  of  disease. 
As  in  its  anatomical  and  physiological  rela- 
tions, so  also  in  its  diseases,  it  presents 
analogies  to  the  lining  membrane  of  a  joint. 
Its  diseases  may  be  of  external  or  of  internal 
causation.  They  may  be  considered  under 
the  following  headings. 

1.  Pleura,  Injuries  of. — These  may  be 
caused  in  several  ways :  (1)  by  violent  blows 
upon  the  chest — and  in  this  case  there  is 
usually  at  the  same  time  an  injury  to  the 
lung-tissue,  the  effects  of  which  to  some 
extent  overshadow  the  pleural  lesion  and  its 
results  ;  (2)  by  direct  wounds  with  a  knife  or 
blunter  instrument,  or  a  bullet ;  and  (3)  by 
fractured  ribs.  In  each  case  inflammation 
of  the  pleura  may  occur.  "With  the  surgical 
aspect  of  these  cases  we  here  have  no  con- 
cern, and  the  pleural  consequences  may  be 
sufficiently  gathered  from  the  following  para- 
graphs. 

2.  Pleura,  Inflammation  of. — Synon.  : 
Pleurisy ;  Fr.  Pleuresie  ;  Ger.  Pleuritis. 

Definition. — Pleurisy  is  denned  as  an  in- 
flammation of  the  pleura,  of  whatever  nature 
and  extent.  Clinically  and  pathologically, 
pleurisy  differs  only  in  its  accidents  from  in- 
flammation of  serous  membranes  elsewhere, 
and  is  the  most  common  of  the  serous  in- 
flammations. 

.-Etiology.— The  causes  of  pleurisy,  if 
local,  may  be  obvious  enough ;  if  general, 
not  so  obvious.  Of  local  causes  the  chief  are 
wounds  or  bruises  of  the  chest-wall ;  fracture 
of  the  ribs ;  caries  of  the  spine ;  escape  of 
irritating  matter  into  the  pleural  cavity, 
whether  from  the  costal  side,  as  in  periostitis 
or  osteitis,  from  the  pulmonary  side,  as  in 
phthisical  excavation,  from  disease  of  the 
bronchial  glands,  or  from  the  side  of  the 
abdomen,  as  in  gall-stone,  hydatid,  renal 
stone,  ulcers,  subphrenic  abscess,  and  the  like. 
Foreign  bodies,  again,  such  as  bones  or  coins 
from  the  oesophagus  or  larynx,  have  been 
known  to  find  their  way  into  the  pleural 
cavity,  and  thus  set  up  mischief.  Acute 
pleurisy,  the  result  of  local  causes,  is  usually 
more  or  less  proportioned  to  these  in  its 
severity  and  duration  ;  pleurisy  of  general  or 
systemic  causation,  on  the  other  hand,  thougli 
less  regular  in  its  career  than  pneumonia,  has 
yet  a  certain  character  of  uniformity.  Tbe 
general  or  systemic  causes  of  this  form  ox 
pleurisy  are  very  obscure,  and  none  of  them 
are  accurately  known.  There  are  some 
grounds  for  suspecting  that  a  chill  alone  may 
he  a  cause  of  acute  pleurisy ;  but  more  prob- 
ably we  have  to  learn  that  chill  must  bo 
associated  with  other  factors.  A  rheumatic 
or  gOttty  habit  is  suspected  to  be  a  disposing 
condition  by  many,  and  probably  with  good 
reason  ;  in  some  cases  again  the  influence  of 
syphilis  has  been  recognised.    The  depres- 


sion of  over- work  or  harass,  the  debility  of 
previous  illness,  and  the  poison  of  malaria, 
are  among  the  more  common  predisposing 
causes.  Acute  pleurisy  again  often  occurs  as 
a  part,  or  as  a  complication,  of  other  dis- 
eases.    Thus  it  is  rarely  absent  in  acute 
pneumonia,  and  may  run  on,  especially  in 
children,  to  empyema,  and  in  this  the  pneu- 
mococcus  may  be  found;   it  occurs  also, 
as  cardiac  valvulitis  and  pericarditis  occur, 
in  acute  rheumatism,  but  less  frequently. 
Acute  pleurisy  following  scarlatina  is  prob- 
ably dependent  upon  a  rheumatic  or  ne- 
phritic sequel ;  if  it  arise  otherwise  in  that 
malady  the  pleurisy  is  more  often  of  the 
profuser  kind,  and  tends  to  empyema  from 
the  outset.    Pleurisy  arises  sometimes  after 
influenza  and  after  measles,  when  it  is  prob- 
ably due  to  pneumonic  irritation ;  and,  with 
or  without  obvious  pneumonia,  after  enteric 
fever ;  of  several  cases  of  the  latter  kind 
Eberth's  bacillus  has  been  found  in  the 
effusion.  It  is  also  a  common  consequence  of 
disease  of  the  kidneys  in  which  hydrothorax 
may  be  simply  dropsical  or  the  product  of 
pleuritis.     In  septicaemia  and  in  pyaemia, 
again,  a  low  pyogenic  pleurisy  often  arises  as 
like  effusions  arise  in  the  joints,  and  maybe 
equally  or  more  latent ;  or  it  may  be  caused 
by  the  rupture  of  a  pyemic  abscess  of  the 
lung  into  the  pleural  cavity.    The  origin  of 
the  pleurisy  which  may  accompany  puer- 
peral and  other  septic  peritonitis  is  ex- 
plained by  Recklinghausen's  demonstration 
of  lymph-canals  between  the  diaphragm  and 
the  pleura;  and  its  supervention  in  some 
cases  of  abscess  of  the  liver  may  receive  a 
like  explanation,  though  in  others  the  pas- 
sage is  direct  by  ulceration.  Reversely, 
septic  pleurisies  spread  themselves  some- 
times from  the  pleural  to  the  peritoneal 
cavity.     Acute  pleurisy,  when  'idiopathic,' 
is  more  often  on  the  left  side  (three  to  two) 
and  is  rarely  bilateral.   When  due  to  more 
specific  causes,  such  as  acute  rheumatism  or 
nephritis,  it  is  often  bilateral,  though  rarely 
of  equal  severity  on  the  two  sides.  Acute 
pleurisy  is  common  at  all  ages;  it  is  re- 
corded often  within  the  first  six  months  of 
life  ;  in  babies  it  is  readily  overlooked  unless 
there  be  abundant  effusion,  and  not  rarely 
even  then.    In  children  the  symptoms  are 
often  very  latent,  neither  cough  nor  pain  is 
manifest,  or  pain  may  be  referred  to  the 
abdomen,   and,  on  account  of  the  great 
mobility  of  the  parts,  there  is  little  definite 
displacement  of  viscera ;  yet  pleurisy  is  really 
more  common  under  one  year  than  between 
tho  ages  of  two  and  five  years.    At  the  age 
of  five  it  iB  frequent,  but  it  reaches  its  maxi- 
mum frequency  in  middle  life  (ajt.  85-45). 
The  youngor  tho  child  the  more  readily  the 
effusion  becomes  purulent,  and  in  such  cases 
tho  mischief  may  extend  to  the  pericardium, 
but  this  is  more  common  perhaps  in  older 
persons.     Cases  of   simple  inflammatory 
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pleurisy  have  been  recorded  in  persons  be- 
yond threescore  years  of  age;  but  in  aged 
persons  it  is  rare,  and  presents  little  reaction 
or  pain.  The  male  sex  is  more  often  affected 
than  the  female,  in  the  ratio  of  about  seven 
to  five ;  the  difference  may  be  due  to  the 
class  of  cases  which  owe  their  origin  to 
weather ;  it  does  not  appear,  however,  that 
pleurisy  varies  in  prevalence  with  the  change 
of  the  seasons.  Pleurisy,  under  one  form  or 
other,  is  credited  with  about  2  per  cent,  of 
the  deaths  in  England,  and  with  about  1  per 
cent,  of  the  deaths  of  patients  in  public  hos- 
pitals. 

Anatomical  Characters. — The  morbid 
anatomy  of  pleurisies  differs  but  little  from 
that  of  serous  inflammations  elsewhere.  The 
costal  membrane  generally  suffers  the  sooner 
and  the  more  severely.  The  vessels  become 
injected  and  even  yield  in  places,  giving  rise 
to  small  irregular  ecchymoses.  Effusion  of 
a  sero-fibrinous  and  proliferative  kind  quickly 
infiltrates  the  tissue,  and  the  natural  gloss  of 
the  membrane  gives  place  to  opacity.  The 
superficial  epithelium  also  strips  off,  and 
papillae  appear,  at  first  isolated,  but  soon 
communicating  together  by  networks  of 
vascular  formation.  At  this  point  all  may 
clear  up,  or  effusion  may  escape  from  the 
surface.  In  dry  pleurisy  the  products  are 
chiefly  new-tissue  elements,  without  much 
interstitial  effusion.  In  active  cases  the 
effusion  is  not  very  voluminous,  but  is  usually 
highly  albuminous  and  very  rich  in  fibrin ; 
and  false-membrane,  often  of  great  thickness, 
forms  upon  the  pleura,  and  sits  tightly.  Some 
of  the  loose  or  adherent  gluey  effusion 
degenerates,  and  is  absorbed  on  resolution ; 
some  of  it  organises,  and  forms  more  perma- 
nent false-membrane  or  bands  of  connexion 
and  adhesion.  These  contain  blood-vessels, 
elastic  fibre,  lymph- channels,  and  even  nerves 
(Virchow).  Clots  of  fibrin  float  freely  and 
abundantly  in  the  effused  serum,  and 
contain  a  great  abundance  of  imprisoned 
cells.  In  the  fluid  itself  the  cells  are  fewer, 
clear,  granular  or  multinuclear.  The  more 
of  these  cells,  the  greater  the  fear  of  a  puru- 
lent transformation,  especially  if  streptococci 
be  present.  In  pleuritic  effusions,  as  in  other 
inflammations  of  serous  membranes,  staphy- 
lococci are  but  rarely  found.  The  coccus  of 
pneumonia  is  found  only,  if  at  all,  during 
the  actual  duration  of  the  disease.  There 
are  also  found  abundant  free  nuclei  and  a 
quantity  of  red  blood- corpuscles,  varying 
with  the  vascularity  of  the  new-growths.  If 
the  exudation  be  less  actively  inflammatory 
and  more  serous,  it  is  usually  more  abun- 
dant, and  may  amount  to  100-150  ounces  : 
it  is  less  disposed  to  form  firm  membranes 
or  adhesions.  This  fluid  is  of  a  greenish 
straw-colour,  like  synovia,  and  is  thin,  with 
fibrinous  coagula  in  it.  It  partially  coagu- 
lates when  exposed  to  the  air,  and  is  found  to 
contain  more  degenerated  cell-elements,  and 


perhaps  streptococci,  and  tends  towards  a 
sero-purulent  character.  Dr.  Churton  of 
Leeds  has  found  cholesterine  more  than 
once  as  a  product  of  these  degenerations; 
calcareous  matter  has  also  been  found,  even 
in  large  masses.  In  scurvy,  tuberculosis, 
carcinoma,  and  other  cachexias,  and  even  in 
rare  cases  of  simple  pleurisy,  the  effusion 
may  be  highly  sanguineous,  and  blood  may 
be  found  alike  in  the  coagula,  in  the  free 
and  in  the  attached  false-membranes.  In 
cases  of  chronic  arterial  degeneration  haemor- 
rhage may  occur  in  the  pleura  from  ruptured 
vessels. 

When  the  contents  of  the  pleura  are  puru- 
lent, much  of  the  new  membrane  has  broken 
up,  though  even  here  false-membranes  are  by 
no  means  absent,  and  fibrinous  clots  are  at 
times  discovered.  In  cases  of  large  effusion 
the  lung  is  found  compressed,  and  often  bound 
down  by  false-membranes  extending  from  the 
walls  of  the  cavity.  In  adults  the  lung  is 
usually  found  in  the  vertebra-scapular  space  ; 
it  collapses  primarily  by  its  own  elasticity  and 
withdraws  itself  upwards,  inwards,  and  back- 
wards. It  may  be  compressed  one-quarter 
or  even  one-eighth  of  its  normal  volume ;  it 
is  then  flattened,  leathery,  bloodless  and 
airless,  and  will  sink  in  water.  As  the  pres- 
sure subsides,  the  lung  may,  and_  generally 
does,  recover  more  or  less  of  its  former 
volume.  It  is  surprising  how  fully  the  lung 
may  re-expand  in  spite  of  false-membranes, 
bands,  and  prolonged  compression.  Dr.  S. 
West1  has  shown  how  closely  the  opposite 
pleural  surfaces  tend  to  cohere  even  in  spite 
of  intrusive  matters.  Nevertheless,  either 
complete  or  partial  adhesions  or  bands  of 
connective  tissue  generally  remain  indefi- 
nitely after  acute  pleurisy ;  and,  happily,  for 
the  most  part  do  no  harm.  If  the  lung  fail 
to  re-expand  to  any  extent,  the  deficiency  is 
made  up  by  the  inward  pressure,  partly  of 
neighbouring  soft  parts,  and  partly  of  the 
chest-wall.  Pleuritic  adhesions  are  very 
commonly  found  after  death  from  other 
diseases,  their  origin  being  unknown  or 
forgotten.  On  the  other  hand,  false-mem- 
branes and  bands  may  become  the  seat  of 
degenerative  processes;  and  pus,  cretified 
pus,  and  the  like  may  be  found  in  them,  with 
or  without  secondary  abscesses  elsewhere.  A 
pleural  cavity  which  has  thus  suffered  is  more 
liable  to  subsequent  inflammations.  The 
compressed  lung  in  like  manner  may  be- 
come the  seat  of  sclerosis,  of  degenerative 
changes,  and  even  of  necrosis ;  in  empyema, 
the  contact  of  pus  promotes  ulcerative  and 
septic  changes  in  the  lung,  as  it  does  like- 
wise in  the  vertebrae ,  ribs,  and  other  neigh- 
bouring parts.  Thus  the  pus,  findmg  for 
itself  a  passage  in  the  direction  of  least 
resistance,  pierces  through  lung  or  thorax, 
and  establishes  a  pulmonary  or  costal  ns- 
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tula.  Sometimes  the  pulmonary  fistula  is 
a  simple  one,  and  communicates  at  once  by 
a  free  or  a  valvular  opening  with  a  bronchial 
tube,  or  may  have  so  communicated  by  an 
opening  afterwards  closed;  at  other  times 
the  pus  finds  a  less  direct  route,  and  either 
by  a  coarse  filtration,  or  by  way  of  many 
small  ulcerating  channels,  it  reaches  the 
more  open  passages  of  the  lung. 

Subpleural  ecchymoses,  though  often  ac- 
companying evidences  of  inflammation,  are 
not  always  caused  by  pleurisy.  They  occur 
in  deaths  of  children  after  broncho-pneu- 
monia and  diphtheria,  but  there  is  usually 
a  patch  of  pleuritic  inflammation  upon  and 
co-extensive  with  them.  As  the  punctiform 
ecchymosisof  Tardieu,  they  may  also  be  found 
on  the  heart,  pericardium,  and  thymus  gland, 
and  are  not  by  any  means  peculiar  to  deaths 
by  pleurisy :  they  are  not  uncommonly  found 
in  other  deaths  also,  but  are  probably  always 
associated  with  obstruction  to  the  entrance 
of  air  into  the  lung. 

In  all  cases  the  position  of  the  heart  and 
other  viscera  must  be  observed,  and  the 
chambers  of  the  heart,  the  pulmonary  veins, 
the  inferior  vena  cava,  and  other  vessels 
examined  for  clots.  In  empyema  a  careful 
examination  of  the  body  for  secondary 
abscesses  must  be  made,  not  forgetting  the 
brain. 

Chyle  may  be  found  as  a  pleural  effusion, 
not  a  few  such  cases  being  on  record.  The 
nature  of  these  cannot  well  be  ascertained 
otherwise  than  by  aspiration.  Chylothorax 
may  be  associated  with,  and  caused  by,  intra- 
thoracic morbid  growths. 

Clinical  Chaeactees  and  Vaeieties. — 
For  convenience  of  discussion,  pleurisy 
may  be  divided  into  six  kinds,  as  follows: 
(a)  Dry;  (3)  Acute ;  (y)  Diaphragmatic; 
(&)  Quiet,vnth  large  effusion;  (e)  Tubercular ; 
{0  Fibroid.  Each  of  these  requires  separate 
consideration.  Effusion,  when  present,  may 
be  serous  or  may  be  purulent,  or  a  serous 
effusion  may  change  into  a  purulent;  but 
since  antiseptic  precautions  in  operative  pro- 
cedure have  been  perfected,  this  change  is 
rarely  witnessed. 

(a)  Dry  Pleurisy.— This  is  so  called  be- 
cause it  is  attended  with  no  effusion,  or  with 
effusion  so  slight  as  to  escape  notice.  Usually, 
if  not  always,  it  results  in  an  adhesion  of  the 
opposite  surfaces  of  the  membrane.  It  may 
not  be  revealed  by  any  sign  or  symptom 
fltaHngBfe.  Adhesions,  more  or  less  exten- 
sive, due  to  this  process,  are  very  often  found 
after  death.  Dry  pleurisy  may  occur  alone, 
or  as  a  complication  of  irritative  changes  in 
neighbouring  tissues,  as  in  the  lung  or  chest- 
wall.  pain  or  pyrexia,  more  or  less  fugitive, 
may  accompany  dry  pleurisy ;  but  in  many 
cases,  if  present,  they  pass  unnoticed.  Should 
attention  be  drawn  to  the  chest,  friction  may 
generally  be  detected— in  the  early  stages. 
An  obscure  pain  in  the  chest  or  loin,  or  a 


3  frequent  teasing  dry  cough,  may  at  times  be 
r  traced  by  the  close  observer  to  a  patch  of  dry 
L  pleurisy  in  some  part  of  the  chest.  Afriction- 
l  sound  due  to  such  a  patch  may  be  transient, 
s    or  may  be  audible  for  many  weeks.    It  is 

•  supposed  that  some  of  the  pains  in  the  chest 
r    which  accompany  phthisis  are  due  to  the 
i    intercurrence  of  dry  pleurisy ;  probably,  how- 
ever, they  are  as  frequently  myalgic  (cough) 

•  or  neuralgic.   Dry  pleurisy,  with  its  resulting 
'    adhesions,  is  rarely  injurious.    Indeed,  it  is 
'    rather  a  safeguard  when  any  destructive  pro- 
cess, such  as  phthisical  ulceration,  threatens 

■    to  bore  into  the  pleural  cavity.   If  it  fail,  and 
morbid  matters  escape  into  the  cavity,  acute 
pleurisy  and  pneumothorax  are  the  probable 
consequences.    Dry  pleurisy  often  ends  in 
but  slight  thickening,  the  two  pleural  surfaces 
adhering  without  much  increase  of  substance. 
In  other  cases  the  thickening  may  be  con- 
siderable, but  this  probably  would  indicate 
some  more  persistent  irritation,  such  as  we 
find,  for  example,  in  those  dense  coverings 
which  often  surround  the  apex  of  a  long  in 
chronic  phthisis.    The  remoter  consequences 
of  dry  pleurisy  are  for  the  most  part  without 
importance.    In  some  instances  it  may  limit 
the  chest-movements,  or,  more  rarely  still, 
may  so  tie  the  parts  as  to  cause  abiding 
pains,  described  as  dragging  or  tightening. 
Such  pains  are  usually  referred  to  the  sub- 
axillary  or  sub-mammary  regions,  and  may 
be  really  annoying.    More  often  they  do 
harm  by  ministering  to  needless  fears.  A 
generally  adherent  lung  is  usually  small,  and 
it  may  be  more  liable  to  undergo  degenera- 
tion or  tubercular  infection.    It  is  said  that 
in  rare  cases  hypertrophy  of  the  heart  has 
resulted  from  the  embarrassment   of  its 
action  by  pleural  bands.    Dr.  Bowditch  tells 
the  writer  that  he  has  seen  this  twice  at 
least. 

It  is  useless  to  prescribe  treatment  for  a 
disease  which  escapes  observation,  or  is  but 
a  secondary  event  in  the  course  of  more 
serious  processes.  Where  dry  pleurisy  is 
found,  and  is  doing  harm  by  exciting  cough 
or  otherwise,  the  best  practice  is  to  place 
several  light  blisters  in  succession  over  the 
affected  part,  and  to  watch  the  patient  closely 
in  all  respects. 

(/3)  Acute  Pleurisy.  —  Acute  pleurisy, 
though  less  serious  than  chronic  effusive  pleu- 
risy, is  far  more  serious  than  dry  pleurisy, 
and  generally  appears  as  an  important  illness. 
It  sets  in  with  fever,  pain,  embarrassment 
of  the  breathing  and  cough,  sometimes  catar- 
rhal, usually  reflex.  These  symptoms  bear 
no  certain  proportion  to  each  other.  The 
fever  has  no  very  characteristic  type,  but 
is  rather  what  is  known  as  a  symptomatic 
pyrexia.  Spoaking  generally,  there  is  not  a 
sharp  rigor  of  onset,  as  in  pleuro-pneumonia, 
but  there  is  often  a  succession  of  lesser  chills! 
Nor  are  there  any  very  definite  stages  of 
increment,  but  rather  a  daily  fluctuation  of 
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remittent,  more  rarely  of  intermittent  type, 
with  evening  rise,  the  elevations  not  often 
reaching  and  rarely  exceeding  40°  C.  (104° 
F.)     At  first  the  blood-pressure  is  high, 
the  pulse  being  small  and  hard;  after  the 
first  onset  the  pressure  falls,  and  the  pulse 
becomes  dicrotic.  As  the  effusion  reaches  its 
height,  the  fever  in  acute  pleurisy  gradually 
recedes,  unless  the  case  approaches  to  the 
form  (8),  when  the  effusion  is  indeterminate, 
and  the  fever  may  subside,  may  fluctuate,  or 
may  drift  into  hectic.  The  pain  is  often  very 
characteristic,  but  at  other  times  is  variable, 
and  even  delusive.    Most  commonly  it  ap- 
pears as  a  stitch  in  the  side,  about  the  level 
of  the  false  ribs,  which  is  intensified  by 
inspiration  and  cough.    The  deep  breath 
when  partly  drawn  is  cut  short,  as  if  with  a 
stab,  while  the  face  of  the  patient  is  wrung 
with  an  expression  of  sudden  distress.  Such 
inspirations    are,    however,  instinctively 
avoided,  and  may  have  to  be  called  for  by 
the  physician,  so  that  the  face  may  speak 
rather  of  apprehended  than  of  actual  suffer- 
ing ;  in  either  case  the  expression  is  a  telling 
one  to  the  practised  observer.  The  fixed  alse 
nasi,  which  are  dilated,  but  do  not  oscillate 
as  in  some  other  kinds  of  dyspncea,  the 
parted  lips,  the  bright  eye  of  fresh  fever,  the 
cheeks  flushed  but  not  congested  as  in 
pleuro-pneumonia,  the  preoccupied  and  ap- 
prehensive expression,  the  posture  semi-erect, 
slightly  bent  forward  and  toward  the  affected 
side,  the  shallow  breathing,  the  fixed  chest, 
the  hand  on  the  side,  the  curt  speech,  the 
stifled  cough,  make  up  a  clinical  picture  often 
seen,  and  easy  of  recognition.  It  is  a  curious 
fact  that  these  symptoms  of  distress  are 
generally  more  marked  in  a  robust  patient, 
or  one  previously  healthy,  than  in  the  ailing, 
weakly,  or  cachectic.     The  pain,  however, 
may  wander  from  the  lateral  or  ante-lateral 
aspect  of  the  lower  ribs,  and  appear  in  the 
hypochondrium,  or  even  on  the  opposite  side. 
At  other  times  it  may  become  more  diffused, 
and  play  upon  the  brachial  plexus,  darting 
from  the  clavicular  and  scapular  districts  to 
the  upper  chest,  shoulder,  or  arm.    This  is, 
perhaps,  more  common  in  the  diaphragmatic 
variety  (y).    In  some  bad  cases,  in  which 
pus  forms  from  the  beginning  or  almost  from 
the  beginning,  the  pain  is  very  distressing 
and  prolonged,  and  the  rigor  very  strong. 
Whatever  be  the  treatment,  we  look  for  some 
relief  of  pain,  cough,  and  conscious  dyspncea 
on  the  third  or  fourth  day.1    The  respira- 
tions, however,  may  still  range  above  the 
normal  rate,  from  the  mechanical  interference 
of  increasing  effusion  or  of  this  increase  com- 
bined with  oedema  of  the  open  parts  of  the 
embarrassed  lung,  and  perhaps  of  its  over- 
worked fellow.    About  the  end  of  the  week, 

i  Writers  are  not  yet  agreed  whether  there  be 
any  local  elevation  of  temperature  in  the  affected 
side  or  not.  Still  loss  can  it  be  said  whether  such 
local  temperature  runs  any  definite  course  of  change. 


be  it  more  or  less,  the  pleurisy  has  run  its- 
course,  and  the  effusion  has,  in  favourable 
cases,  attained  its  maximum;  the  urinary,, 
gastric,  and  other  glands  regain  their  normal 
activity ;  and  convalescence,  with  absorption 
of  the  exudations,  is  to  be  looked  for.  Thus 
far,  then,  the  disease  is  painful  rather  than 
dangerous,  death  in  the  first  week  of  ordinary 
acute  pleurisy  being  practically  out  of  the 
question.    Malignant  cases  of  pleurisy,  how- 
ever, occur,  in  which  the  temperature  may 
be  40°  or  41°  C.  (104°,  105-4°  F.),  the  pulse 
reach  140,  the  tongue  become  dry  and 
brown,  the  prostration  excessive,  and  the 
exudation  run  promptly  to  pus — pus  which 
may  be  foetid,  although  without  obvious- 
reason.    Such  cases  are  rare,  except  as  com- 
plications of  septic  and  other  diseases,  and 
they  are  generally  fatal,  even  after  free  eva- 
cuation of  pus  by  incision.    An  important 
instance  of  recovery  from  such  a  case  has 
been  reported  by  Drs.  Gairdner  and  Buch- 
anan.1   By  certain  signs  in  the  chest  we- 
know  the  height  to  which  the  fluid  has 
flowed  in  the  cavity,  and  we  await  its  ebb. 
Usually,  in  a  day  or  two,  some  fall  is  noted, 
and  in  favourable  cases  this  ebb  runs  quickly 
at  first,  and  afterwards  more  slowly  as  the 
products  become  denser.    Some  remnant  is 
usually  to  be  detected  after  the  patient  is 
about;  and  months,  or  even  years,  may 
elapse  before  the  parts  become  normally 
clear.    Indeed,  the  signs  of  an  old  pleurisy 
may  be  carried  to  the  grave.    Probable  as  is 
this  favourable  result  in  strong  persons,  yet 
it  is  not  to  be  too  lightly  promised  even  to 
these.    Too  often  when  we  are  awaiting  the 
ebb  we  find  a  new  flood,  the  level  of  the  fluid 
rises  into  the  upper  chest,  and  the  patient, 
who  hitherto  has  lain  on  the  sound  side  to 
avoid  pain,  now  turns  on  the  affected  side  to 
give  full  play  to  the  open  lung.    This  flow 
may  recur  with  or  without  renewed  fever, 
but  is  generally  attended  with  a  proportionate 
increase  of  pulse-rate,  and  diminution  of 
pulse  in  volume  and  tension.  Coincident 
with  the  diminution  of  blood-pressure,  which 
in  its  turn  is  due  to  the  pulmonary  obstruc- 
tion, is  a  diminution  of  the  urine,  which, 
probably,  had  become  more  abundant  as  the 
fever  ceased.    That  the  changes,  both  of 
pulse  and  urine,  depend  upon  the  effusion  is 
shown  by  the  rapid  recovery  of  both  when 
fluid  is  artificially  let  out  from  the  pleura ; 
the  pulse  then  falls  in  rate  and  increases  in 
tone  under  the  finger,  and  the  urine  soon 
becomes  more  abundant.   A  little  albumen 
is  sometimes  present  during  the  tune  of 
pulmonary  obstruction  (see  Albumosuria). 
Under  ordinary  circumstances  a  renewed 
flow  of  urine  may  be  indicative  of  pleural 
absorption,  or  the  case  may  pass  cm  into  the 
form  (8),  or  into  an  empyema.  Neither  ot  the 
latter  events  is  common,  however,  except  as 

i  Glasgow  Med.  Journ.,  Feb.  1888. 
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a  consequence  of  neglect,  the  symptoms 
preceding  these  being  generally  of  a  quieter 
character.    It  is  hard  to  tell  when  the  full 
chest  contains  serum  and  when  pus,  and 
by  direct  observation  alone  it  is  usually 
impossible.    Marked  hectic  may  exist  with 
serum,  but  if  this  be  associated  with  in- 
creased temperature,  tenderness  or  subcu- 
taneous oedema  of  the  affected  side,  change 
of  countenance,  loss  of  appetite,  wasting 
of  flesh,  failure  of  strength,  thrush,  diarrhoea, 
or  with  any  of  them,  and  the  more  if  there 
be  any  inherent  constitutional  frailty,  a  pre- 
ceding acute  specific  fever,  or  a  septic  infec- 
tion, we  must  fear  that  tubercle  is  present, 
or  the  fluid  turning  to  pus.   The  discovery 
of  streptococci  in  the  fluid  would  indicate  the 
latter  event.    In  the  later  weeks  or  months 
of  an  acute  pleurisy  which  has  not  ended  in 
resolution,  death  may  threaten  and  may  not 
be  averted.    In  some  cases,  as  after  scarla- 
tina, or  pneumonia,  and  especially  in  children, 
the  effusion  may  be  purulent  frOm  the  begin- 
ning, and  a  fatal  result  may  be  feared  even 
in  the  earlier  days  of  the  malady.  Under 
ordinary  circumstances,  however,  in  healthy 
persons  who  have  been  carefully  treated 
from  the  outset,  and  who  have  not  been 
exposed  to  septic  or  malarious  influences, 
we  expect  to  have  to  deal  with  effusions 
moderate  in  quantity  and  stable  in  quality. 
The  effusion  in  such  cases  rarely  remains 
at  its  height  more  than  two  or  three  days ; 
and  in  three  weeks  at  farthest  absorption 
should  be  tolerably  complete.     "We  must 
not  therefore  be  too  ready  to  tap  in  such 
cases.    In  other  cases,  fortunately  rare,  acute 
pleurisy,  with  remittent  fever,  continues  for 
many  weeks.    Effusion  in  these  cases  may 
not  be  very  rapid,  but  recurs  gradually  after 
the  removal  of  moderate  quantities;  or  it 
may  not  seem  to  need  removal.    The  signs 
are  simply  those  of  acute  pleurisy,  but  reso- 
lution does  not  take  place,  or  is  indefinitely 
deferred.    Death  may  result  in  such  cases, 
or  the  patient  may  slowly  recover.  After 
death  may  be  found  evidences  only  of  active 
simple   inflammation,  partial  or  complete 
obliteration  of  the  lung,  and  aero-fibrinous 
exudation.    The  other  side,  and  the  rest  of 
the  body,  may  be  quite  healthy.    The  name 
relapsing  pleurisy  might  be  given  to  these 
cases.    When  inflammation  falls  upon  both 
pleura,  it  generally  falls  also  upon  the  peri- 
cardium, and  such  cases  are  terribly  dan- 
gerous. Even  if  moderate  in  degree  in  each, 
yet  taken  together  the  embarrassments  of 
the  patient  become  very  grave,  and  death 
may  imminently  threaten.    It  is  important 
•kiglVer^fHef  by  Picture  as  early  as  pos- 
sible.   rhf;  discovery  of  pneumococci  in  an 
exudation  would,  of  course,  indicate  pneu- 
monia also. 

M  Diaphragmatic  Pleurisy.  —  Dia- 
phragmatic pleurisy  is  not  essentially  dif- 
ierent  from  the  preceding,  but  the  symptoms 
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are  peculiar.1    If  the  inflammation  be,  as  it 
may  be,  exclusively  diaphragmatic,  and  not 
costo-pulmonary,  then  the  ordinary  physical 
signs  of  pleurisy  with  effusion  are  either 
absent,  or  so  ill-marked  as  to  puzzle  the  in- 
experienced practitioner.    In  diaphragmatic 
pleurisy  the  patient  may  be  taken  as  acutely 
as  in  ordinary  pleurisy,  or  the  fever  may  even 
be  higher ;  but  his  distress  is  different,  greater 
and  more  serious.    The  practitioner  is  sur- 
prised  and  perplexed  to  find  a  person,  in 
whom  he  can  discover  no  important  organic 
defect,  in  an  agony  as  it  were  mortal.  The 
presence  of  pain  shooting  from  the  lower  ribs 
of  one  side  suggests  pleurisy ;  but  the  ribs  of 
both  sides  play  with  perhaps  more  than 
normal  freedom,  and  no  physical  signs  may 
be  audible,  unless  it  be  that  the  prac- 
tised ear  may  detect  a  want  of  breath- 
murmur  at  the  base  of  one  lung,  and,  after 
the  first  day  or  two,  it  may  be,  two  finger- 
breadths  of  dulness  there.    Still  no  friction 
may  be  heard,  and  it  seems  impossible  at 
first  sight  to  credit  signs  so   slight  with 
clinical  phenomena  so  alarming.    For  the 
patient  is  as  one  having  a  clot  in  the  heart, 
or  a  sudden  perforation  of  the  pleura,  so 
terrible  and  so  absorbing  is  the  strife  for 
inspirations  which  never  satisfy,  so  keen  the 
dread  of  any  handling  which  may  interfere 
with  the  one  permanent  need  of  sitting  erect, 
and  of  keeping  the  upper  respiratory  muscles 
in  full  play.    These  inspirations  may  range 
from  forty  to  fifty  in  the  minute,  or  may 
even  run  with  the  seconds,  except  only  when 
cut  by  a  hiccup  or  a  heaving  of  the  stomach. 
To  this  are  added  the  suffering  of  pain  which 
shoots  through  the  waist  to  the  back,  or  darts 
round  the  shoulder-blade  and  collar  into  the 
shoulder,  and  a  sense  of  a  fatal  grip.  The 
fever  may  not  be  actually  higher  than  in 
ordinary  acute  pleurisy,  and  the  normal 
character  of  the  heart-sounds  gives  great 
confidence  to   the   physician  ;  abdominal 
breathing,  however,  is  lessened,  and  any 
pressure  upwards  upon  the  diaphragm  is 
resented.   All  these  things  finally  lead  to 
the  conclusion  that  acute  inflammation  has 
partially  attacked  and  so  far  paralysed  or 
inhibited  the  diaphragm,  without  extending 
far  upon  the  pleura  above ;  and  the  diagnosis 
is  of  course  the  easier  if  pleurisy  be  discovered 
elsewhere  in  the  chest.    A  patient  thus  at- 
tacked seems  to  be  in  no  little  danger,  but 
recovery  may  be  anticipated  if  the  mischief 
come  not  from  below.     Fortunately  the 
malady  is  far  loss  common  than  ordinary 
pleurisy,  and  indeed  may  bo  called  rare.  As 
stated  above,  however,  inflammation  of  the 
diaphragm  may  complicate  ordinary  pleurisy, 

1  Wintrich  is  indisposed  to  admit  that  the  symp- 
toms of  diaphragmatic  pleurisy  are  so  characteristic 
as  herein  described.  Diaphragmatic  pleurisy  may 
exist  without  setting  up  such  marked  and  special 
symptoms,  but  the  present  writer  speaks  of  his  own 
j  experience. 
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and  introduce  both  the  pains  in  the  brachial 
plexus  and  the  excessive  and  paroxysmal 
dyspnoea.  An  empyema  or  other  effusion 
lying  between  the  diaphragm  and  the  pleura 
may  be  out  of  the  reach  of  direct  diagnosis, 
unless  the  needle  be  used,  and  may  have  a 
latent  commencement. 

(8)  Quiet  Pleurisy  with.  Effusion.— 
This  form  of  pleurisy  is  commonly  said  to  be 
the  sequel  of  acute  pleurisy  ;  but  if  we  except 
a  few  cases  in  which  pleurisy,  at  first  sthenic, 
afterwards  follows  the  asthenic  tendencies  of 
the  patient,  and  those  in  which  acute  pleurisy 
has  been  treated  with  neglect,  we  shah  find 
that  in  the  large  majority  of  the  remainder 
this  form  begins  not  sharply  but  quietly,  and 
indeed  is  often  unnoticed  until  the  chest  is 
laden  with  fluid.   If  the  patient  suffered  pain 
it  was  too  slight  or  too  indefinite  to  ensure 
attention ;  the  low  fever,  unmeasured  by  the 
thermometer,  escaped  observation ;  the  chest, 
slowly  invaded,  accommodated  itself  to  cir- 
cumstances until  the  fluid  had  nearly  filled 
the  cavity ;  and  even  then  the  patient  may 
be  brought  to  the  doctor  only  by  a  sense  of 
dyspnoea  on  ascending  hills  or  stairs.  A 
quick  eye  may  detect  in  him  an  expansion  of 
the  alee  nasi;  or,  indeed,  may  see  that  the 
patient — almost  unknown  to  himself — is 
breathing  at  double,  or  nearly  double,  the 
normal  rate;  or,  again,  a  sensitive  patient 
and  a  vigilant  physician  may  fully  perceive 
the  remittent — almost  intermittent — fever, 
the  indefinite  pain  and  the  encroaching  effu- 
sion, and  may  lessen  the  evil  by  timely  inter- 
ference.   As  a  rule,  where  effusion  is  large 
the  patient  lies  on  the  affected  side,  thereby 
escaping  the  pressure  of  the  fluid  upon  the 
mediastinum,  and  enabling  the  sound  lung 
to  have  free  play.    This  decubitus  is  not, 
however,  invariable,  and  is  avoided  if  the 
affected  side  be  painful.     With  pyogenic 
change  in  the  effusion  the  patient  may  turn 
off  the  affected  side,  as  this  change  is  some- 
times accompanied  by  a  renewal  of  tenderness 
to  pressure.  "When  the  effusion  has  come  on 
very  gradually,  the  patient  may  be  able  even 
to  lie  on  either  side  indifferently.  Occasion- 
ally a  large  pleural  effusion  may  cause  some 
difficulty  of  swallowing.  Let  the  reader  then 
remember  that  pleurisy  running  to  large 
serous  effusion  not  only  may  be,  but  very 
often  is  quiet;   and  not  only  may  be,  but 
not  uncommonly  is  overlooked  until  matters 
come  to  an  extremity.    Even  if  the  effusion 
be  purulent,  its  accumulation  may  be  equally 
rapid  cr  equally  silent ;  being  silent  when  it 
is  the  further  change  of  a  serous  effusion, 
being  silent  and  rapid  when  it  comes  as 
pus  almost,  or  quite,  from  the  outset,  as  in 
septic  and  infectious  diseases,  and  in  children. 
If  acute  pleurisy  drift  into  chronic  pleurisy, 
the  fever,  which  may  have  vanished  for  a, 
time,  lights  up  again  fitfully  at  times,  and 
fresh  brushes  of  inflammation  take  place .  in 
the  pleura  and  in  the  new  membranes.  With 


this  there  are  also  renewed  outpourings  of 
serum,  and  these  sometimes  increase  so 
rapidly  as  to  put  the  patient  in  imminent 
danger  of  death  by  syncope.    The  fever  in 
these  stages  is  often  hectic  in  character,  so 
that  the  presence  of  hectic  alone  does  not 
prove  the  effusion  to  be  purulent.  Quiet 
effusive  pleurisy  is  very  uncertain  in  dura- 
tion.   Should  the  effusion  be  not  excessive, 
and  remain  serous,  months  may  elapse — nay, 
even  years — before  it  is  absorbed;  and  the 
absorption  may  be  gradual,  or  may  be  de- 
ferred for  awhile,  and  then  completed  more 
quickly.    It  is  needless  to  say  that  even  so 
favourable  a  result  as  this  cannot  do  away 
with  the  injury  which  the  chest  must  suffer 
from  being  waterlogged  for  so  long  a  time. 
Very  frequently,  however,  the  effusion  is 
sero-purulent  or  purulent;   and  if  left  to 
itself  finds  an  exit  gradually  by  many  little 
ulcerated  spots  through  the  filtering  lung, 
and  so  is  gradually  expectorated ;  or,  by  an 
opening  into  ' a  bronchial  tube,  rushes  with 
a  sudden  and  copious  discharge  into  the 
mouth.    The  expectoration  in  the  former 
case  is  usually  profuse,  inoffensive,  and  muco- 
purulent;  in  the  latter,  the  gush  of  pus, 
often  stinking,  is  sometimes  so  great  and  so 
sudden  as  to  swamp  the  lungs  and  threaten 
or  even  produce  suffocation,  especially  if  it 
occur  during  sleep.    In  either  case  we  have 
usually  to  deal  with  a  subsequent  pyopneu- 
mothorax, which,  if  left  to  itself,  may  ulti- 
mately heal,  but  will  probably  end  in  death 
by  slow  hectic  and  marasmus.    The  issue  is 
more  promising  if  the  pus  find  its  way  out- 
wards between  the  ribs,  and  this  it  may  do 
by  a  direct  opening,  usually  in  the  fifth  space 
towards  the  front,  or  a  sinuous  opening ;  or 
it  may  gather  between  the  ribs  and  skin, 
forming  there  a  large  superficial  abscess — 
'  empyema  necessitatis,'  the  tension  of  which 
varies  with  respiration  and  increases  with 
cough,  and  this  of  course  more  or  less  readily 
as  the  communication  is  more  or  less  direct. 
These  changes  in  tension  aid  us  in  distin- 
guishing such  issues  of  the  pleural  cavity 
from  local  abscesses  of  the  chest-walls.  The 
chest,  however,  is  imperfectly  emptied ;  septic 
poisoning  is  but  partially  prevented;  and 
a  lingering  illness  must  be  cut  short  by 
operation.    Again,  the  pus  may  find  its  way 
into  the  opposite  pleura,  thus  doubling  the 
empyema,  and  even  such  cases  have  reco- 
vered ;  or  into  the  pericardial  or  peritoneal 
cavities,  though  such  terrible  events  are  for- 
tunately rare ;  or  it  may  burrow  between  the 
tissues  and  appear  at  distant  places,  and  thus 
may  mimic  psoas  or  other  sinuous  abscess. 
A  cure  of  empyema  by  reabsorption  is  said 
to  be  possible,  but  the  possibility  must  be  a 
bare  one,  except  in  the  case  of  small  encysted 
collections.  .    .  " 

In  some  cases  the  fluid  may  rise  in  twenty- 
four  hours  from  the  angle  of  the  scapula  to 
the  clavicle—an  obliteration  of  breathing 
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space  far  more  terrible  in  its  rapidity  than 
a  more  gradual  one  to  which  the  system 
slowly  adapts  itself.  Largely  effusive  pleuri- 
sies have  no  definite  course,  for  absorption 
is  difficult,  and  so  far  as  it  occurs  is  too  often 
compensated  by  renewed  febrile  movements, 
with  renewed  effusions.  The  lower  character 
of  the  exudations,  their  lack  of  vessels,  and 
the  compression  of  those  which  exist,  hinder 
such  absorption  as  may  be  possible  in 
weakly  persons.  Thus  the  fluid  either  is  or 
becomes  purulent,  and  makes  for  itself  an 
outlet. 

(e)  Tubercular  Pleurisy.  —  In  con- 
sidering the  relations  of  pleurisy  to  tubercle 
we  have  to  deal  with  four  classes  of  cases  : 
(1)  Those  in  which  one  or  more  attacks  of 
pleurisy,  not  apparently  itself  tubercular, 
have  preceded  phthisis.  (2)  Those  in  which 
tubercle  may  arise  in  the  exudations  of  a 
pleurisy  thitherto  simply  inflammatory. 
(3)  Those  in  which  pleurisies  spring  up  here 
and  there  in  the  course  of  pulmonary 
phthisis.  (4)  Those  in  which  the  pleurisy  is 
tubercular  in  its  origin  and  development. 

These  states  will  be  best  considered  re- 
versely, beginning  with  the  last.  True 
tubercular  pleurisy  is  not  uncommon,  but, 
apart  from  tubercle  in  other  parts,  rarely 
destroys  life  directly,  and,  being  a  part  of 
general  tuberculosis,  is  not  therefore  found 
alone  upon  the  post-mortem  table.  Tubercle, 
however,  sometimes  betrays  its  presence  in 
the  pleura  before  it  manifests  itself  else- 
where, so  that  the  occurrence  of  pleurisy 
without  definite  cause  in  a  delicate  person 
should  always  excite  suspicion,  and  this  the 
more  if  patches  of  inflammation  spring  up 
here  and  there  in  the  membranes  of  the  two 
•sides  without  much  resulting  effusion.  The 
fluxion  of  tubercles  is  generally  insufficient 
to  produce  much  effusion,  though  of  course 
many  sero-fibrinous  or  even  sero-purulent 
pleurisies  are  of  tubercular  causation,  direct 
or  indirect;  the  fact  of  recovery  does  not 
necessarily  prove  the  non-tubercular  nature 
of  the  case.    No  great  difficulty  arises  in 
deciding  upon  the  nature  of  those  inter- 
current pleurisies  which  are  coincident  with, 
and  so  often  caused  by,  pulmonary  phthisis 
in  the  neighbourhood.  These  very  commonly 
are  not  tubercular  in  a  strict  sense.  More 
difficulty  will  be  found  in  foreseeing  or  de- 
tecting tubercle  in  a  pleurisy  apparently 
simple.  Tuberculous  pleurisies  of  this  second 
class  are  not  uncommonly  met  with  in  prac- 
tice, and  followed  to  the  post-mortem  table. 
A  pleurisy,  severe  or  not,  but  seemingly  of 
simple  nature,  appears  to  progress  towards 
recovery,    or    perhaps,  indeed,    to  reach 
recovery.     The   temperature,  however,  if 
't  has  fallen,  fitfully  rises  again  and  the 
P^lse  quickens,  yet  without  much  evidence 
or  empyema  or  of  any  returning  effusion. 
Alter  a  longer  or  shorter  interval  a  patch  of 
pleurisy  on  the  other  side,  or  a  sign  of  mischief 


at  the  apex  of  a  lung,  may  betray  the  cha- 
racter of  the  relapse.    These  cases  end  as 
more  or  less  generalised  tuberculosis,  and 
in  the  pleura  or  the  old  false-membranes 
are  found  the  caseous  or  softened  residue  of 
the  first  crop.    Most  difficult  of  forecast  are 
the  pleurisies  of  the  first  class,  which,  how- 
ever painful  or  profuse,  end  in  recovery 
which  seems  complete.    The  patient,  who 
has  returned  to  the  labours  and  delights  of 
life,  begins,  however,  to  be  hectic  and  to 
cough  shortly  and  drily ;  signs  of  phthisis 
are  detected  in  the  lung ;  and  the  end  comes 
in  the  too  familiar  way.    The  tubercle  bacil- 
lus is  very  rarely  found  in  the  products  of 
pleural  paracentesis  ;  indeed,  the  absence  of 
any  micro-organisms  whatever  in  a  purulent 
exudation  may  even  suggest  tubercle.  For 
some  reason  or  other  tubercular  effusions 
are  often  malodorous.    The  reactions  of  a 
patient  to  tuberculin  might  in  a  case  of 
difficulty  aid  the  diagnosis.    The  physician 
must  regard  with  positive  anxiety  all  pleu- 
risies, however  frank  they  may  seem,  or 
however  happy  in  their  resolution,  which 
arise  in  delicate  subjects,  or  in  the  members 
of  families  tainted  with  consumption. 

(0  Fibroid  Pleurisy.— Sometimes  as  a 
primary  affection,  but  more  often  as  an  ulti- 
mate consequence  of  ordinary  or  of  latent 
pleurisy,  the  membrane  slowly  thickens,  and, 
allying  itself  with  a  like  irritation  of  the 
connective  elements  of  the  lung,  increases  at 
the  expense  of  the  proper  tissue  of  the  lung ; 
then,  gradually  contracting  after  its  kind,°it 
I  stifles  and  destroys  a  great  part  of  that 
organ.    Fibroid  pleurisy  generally  begins  at 
the  base  of  the  lung,  and  the  pulmonary 
membrane  may  increase  until  it  may  form 
a  dense  leathery  covering  of  even  one -third 
of  an  inch  in  thickness.    The  disease  is  very 
chronic,  and  as  the  irritative  overgrowth  of 
the  connective  elements  slowly  advances  into 
the  lung,  and  is  chiefly  important  as  affecting 
the  lung,  little  more  need  be  said  about  it  in 
this  place.    Fortunately  the  affection  is  rare, 
and  it  has  not  therefore  received  the  attention 
it  deserves.    It  enters  into  the  class  known 
at  present  as  the  chronic  non-bacillary  fibroid 
phthisis  described  by  the  late  Sir  Andrew 
Clark.   Cough  and  dyspnoea,  abiding  dulness 
on  percussion,  lack  of  expansion,  symptoms 
of  pulmonary  irritation  and  bronchiectasis, 
all  following  a  known  attack  of  pleurisy, 
should   excite  suspicion  of  Biich  a  fibroid 
hyperplasia.     The  causes  of  this  abiding 
irritation  are  very  obscure;   the  abuse  of 
alcohol  seems  to  be  among  them. 

Hsemorrhagic  Exudation. — Pleurisy 
may  be  attended  with  other  peculiar  features  of 
not  sufficient  importance  to  justify  its  division 
into  further  varieties.    For  instance,  it  may 

l)e  attended  with  hemorrhagic  exudation  

that  is,  with  oxudation  mixed  with  more  or 
less  blood,  the  loss  of  which  may  be  exhaust- 
ing, as  is  often  seen  in  empyemas.  These 
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cases,  though  sometimes  very  acute,  are 
usually  chronic ;  and  the  haemorrhage  de- 
pends, as  we  have  said,  on  bleeding  of  the 
new  vascular  tissues,  which,  moreover,  may 
be  due  to  some  further  abnormal  state  of 
the  patient,  such  as  scurvy,  carcinoma, 
arterio-sclerosis,  or  tubercle.  It  seems  prob- 
able that  haemorrhages  do  not  suppurate 
unless  micro-organisms  gain  access  to  them, 
and  tend  to  do  well  if  other  conditions  are 
favourable.  A  small  quantity  of  blood  may 
give  to  a  body  of  serum  a  very  sanguineous 
hue,  but  its  specific  gravity  would  remain 
low.  A  serous  may  quickly  follow  a  hemor- 
rhagic effusion  after  paracentesis. 

Pyopneumothorax.  —  This  is  a  term 
applied  to  that  condition  in  which,  on  per- 
foration into  or  from  some  open  channel,  air 
finds  entrance  into  a  cavity,  which  is  or  be- 
comes empyematous.  At  the  same  time  pus 
is  evacuated.  The  hmg  may  in  a  measure 
expand,  or  in  neglected  cases  may  be  irre- 
coverable ;  the  chest-wall  falls  in  more  or  less, 
according  to  the  rigidity  of  the  ribs  in-  the 
individual.  Dulness  now  gives  way  to  clearer 
and  lower  notes,  except  in  such  dependent 
parts  as  may  still  be  occupied  by  effusion; 
and  the  pitch  will  vary  according  to  the  thick- 
ness and  density  of  the  false  membranes 
within,  and  to  the  degree  of  pulmonary  ex- 
pansion. If  the  fistula  be  moderate  in  size, 
little  or  no  blowing  sound  will  be  heard; 
pus  may  indeed  be  spit  up  from  an  empye- 
matous cavity,  without  the  access  of  air  to  the 
cavity,  the  opening  being  in  such  cases  val- 
vular or  quasi-valvular.  Three  additional 
auscultatory  signs  may  also  be  obtained, 
which  are  alike  in  nature,  but  are  distinguish- 
able as  succession,  metallic  tinkling,  and 
bell  sound.  See  Lung,  Perforation  of;  and 
section  3.  Pleura,  Air  in. 

Physical  Signs.— These  are  to  be  detected 
by  the  usual  methods.  Throughout  the 
stages  of  pleurisy  inspection  will  tell  us 
that  the  movements  of  the  affected  side  are 
lessened  either  by  the  warning  of  pain  in- 
directly, or  directly  by  effusion  which  stops 
the  play  of  the  lung.  This  diminution  of 
movement  is  often  to  be  noted  also  in  the 
abdomen  on  the  same  side,  especially  in 
diaphragmatic  pleurisy.  If  the  effusion 
greatly  increase,  the  chest  may  or  may  not 
be  seen  to  bulge  beyond  its  true  lines ;  the 
intercostal  spaces  are  usually,  but  not  always, 
flattened  up  to  the  level  of  the  ribs,  and  the 
form  of  the  affected  moiety  of  the  chest  be- 
comes more  cylindrical,  as  is  best  shown  by 
the  cyrtometer.  The  diaphragm  may  be  so 
thrust  down  and  forward  as  to  cause  a  fulness 
in  the  epigastrium;  in  large  effusions  there 
may  be  bulging  even  of  the  supraclavicular 
space ;  and  the  outline  of  the  affected  side 
measured  in  the  transverse  submammary 
line  will  usually  measure  more  than  on  the 
healthy  side.  Half  an  inch  is  an  important 
difference,  seeing  that  in  a  young  adult  the 


other  and  healthy  side  in  overwork  expands- 
about  half  an  inch  or  more  beyond  the  nor- 
mal, and  will  fall  again  as  the  compressed 
lung  expands  after  paracentesis.    In  recent- 
effusions  the  skin  is  often  obviously  stretched. 
(Edema  of  the  skin  on  the  affected  side  is 
occasionally  present,  and,  though  not  de- 
cisive of  pus,  is  less  common  in  serous 
effusions.    It  is  confined  to  the  affected  side, 
but  sometimes  extends  far  beyond  the  chest- 
wall.    The  state  of  the  veins  of  the  neck 
must  also  be  noted,  and  of  those  upon  the 
chest.    Much  enlargement  of  these  would 
suggest  intrathoracic  tumour  rather  than 
fluid,  as  in  like  manner  would  inequality  of 
the  pupils,  or  other  evidence  of  solid  pressure- 
within.    Clubbing  of  the  fingers  may  often* 
be  seen  in  old  cases  of  pleuritic  effusion  not 
necessarily  phthisical,  and  the  feature  recedes 
if  the  patient  advances  towards  recovery. 
The  presence  or  absence  of  a  heart-beat,  and 
its  position  if  present,  must  be  noted.  If 
fluid  be  in  the  left  chest,  a  diffused  pulsation 
in  a  tumid  epigastrium  often  replaces  the 
proper  apex-beat,  or  the  heart-beat  may  be 
felt  or  heard  towards  the  right  breast ;  if  in 
the  right  chest,  this  beat  may  be  detected 
towards  or  upon  the  left  axillary  line.  In 
some  cases  of  limited  but  complete  dulness 
in  the  anterior  and  inferior  region  of  the  left 
chest,  it  may  be  difficult  to  decide  between 
fluid  and  pleuro-diaphragmatic  adhesions. 
In  the  latter  case  tapping  might  be  attended 
with  some  risk  of  perforating  the  diaphragm. 
M.  Jaccoud  says  the  distinction  may  be 
made  in  some  cases  of  adhesion  by  observing 
traction  upon  the  lower  ribs  and  spaces  in 
forced  breathing,  so  that  the  spaces  are- 
drawn  in  on  inspiration,  and  the  ribs  drawn 
towards  the  median  line.    But  puncture  in 
so   dangerous  a  situation  would  rarely  be- 
desired.    In  some  rare  cases  of  empyema 
the  whole  of  the  affected  side  so  pulsates  as- 
to  simulate  a  large  aneurysm,  a  phenomenon 
which  has  not  yet  received  a  satisfactory 
explanation   {see  Diagnosis).     Finally,  in 
large  effusions  there  is  often  some  prominence 
in  the  hypochondrium  of  the  same  side ;  the 
nipple  drifts  farther  from  the  sternum,  and 
the  shoulder-blade  is  thrust  somewhat  out 
and  away  from  the  spine.    All  these  dis- 
placements and  changes  of  shape  are  of  course 
more  readily  brought  about  in  young  subjects, 
and  in  women  more  readily  than  m  men.  in 
children,  also,  on  account  of  the  elasticity  ot 
the  parts,  we  find  proportionately  less  vis- 
ceral displacement.    The  female  diaphragm 
is  more  readily  depressed  than  the  male, 
and  the  right  side  of  it  more  readily  than 
the  left.    In  neglected  cases  absorptive  and 
atrophic  changes  tend  to  bring  about  a 
retraction  of  the  affected  side;  the  thoracic 
and  intercostal  muscles  waste ;  and  the  ribs 
fall  together  with  corresponding  flexure  ot 
the  spine,  and  great  elevation  of  the  heart 
or  liver.    Such  a  deformity  may,  indeed,  be- 
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permanent  if  the  lung  be  obliterated ;  happily 
this  is  not  generally  the  case. 

Palpation  will  help  us  to  find  the  heart's 
beat;  and  to  ascertain  whether  the  liver  or 
the  spleen  be  displaced,  and  so  forth.  By  the 
hand  we  may  sometimes  detect  the  creaking 
of  friction ;  and  we  may  verify  the  imperfect 
expansion  of  the  side  or  abdomen,  the  level- 
ling of  the  intercostal  spaces  up  to  the  ribs, 
and  possibly  fluctuation  in  the  former.  The 
most  distinctive  sign  to  the  hand,  how- 
ever, is  the  loss  of  the  vocal  thrill,  which 
is  arrested  by  fluid  effusion.  This  is  normally 
more  distinct  over  the  lower  two-thirds  of 
the  chest.    Here  effusions  usually  first  accu- 
mulate, and  loss  of  this  thrill  is  akuost  patho- 
gnomonic of  them  ;  for  it  occurs  besides  only 
with  those  intrathoracic  growths  which  by 
their  size  or  position  close  the  bronchial 
tubes,  or  in  certain  rare  cases  of  very  severe 
pneumonia  with  blocking  of  the  tubes.  Un- 
fortunately, sometimes,  when  most  wanted, 
the  voice  fails  to  awaken  a  thrill  in  normal 
parts.    Sometimes  the  limits  of  the  thrill 
may  give  a  gauge  of  the  height  of  the  effusion. 
Above  the  limits  of  the  effusion  or  near  the 
spine  the  thrill  is  often  more  distinct  than  it 
is  over  the  corresponding  part  of  the  sound 
side,  and  it  is  said  to  be  present  at  times, 
or  even  increased  when,  after  re-absorption 
or  withdrawal,  but  a  very  thin  layer  of  fluid 
lies  between  the  lung  and  the  chest-wall.1 
In  such  a  case  dulness  would  of  course  be 
still  present.  .  It  must  be  remembered,  if 
collapsed  lung  lie  between  the  hand  and 
fluid,  that  the  vocal  fremitus  is  none  the 
less  diminished. 

Percussion  of  course  reveals  to  us  a  higher 
or  duller  note  over  the  whole  extent  of  the 
fluid.     But  it  cannot  always  tell  us  the 
amount  of  fluid  present,  as  the  level  of  this 
depends  on  the  state  of  the  lung  and  of 
intrathoracic    tension    and  displacement. 
Moreover,  during  absorption,  dulness  depend- 
ing upon  thick  false-membranes  cannot  be 
easily  distinguished  from  that  due  to  fluid. 
Such  membranes  may  diminish  vocal  fremi- 
tus also.    When  fluid  is  present  in  quantity 
the  note  struck  is  dull,  as  if  struck  upon  the 
thigh,  and  the  stricken  finger  receives  a  pecu- 
har  sense  of  dead  opposition,  owing  to  the 
loss  of  resilience  or  vibration  in  the  chest- 
wall.    Extreme    degrees  of  consolidation, 
however,  may  rival  fluid  in  these  characters. 
On  the  other  hand,  in  effusion  the  level  of  the 
dulness  may  perhaps  vary  with  the  position 
m  the  patient,  if  its  quantity  be  moderate, 
and  it  be  unconfined  by  adhesions.  Gravita- 
tion, however,  helps  us  less  in  pleuritic  effu- 
mOM  than  in  pleural  and  other  dropsies,  as 
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mitaR ,  and  fnrther  •  that  this  often  becomes  greater 

fesTw  n    S*%Kn*  «e"e™y>  the  writer  bl 
"eres  that  Dr.  Griffith  is  right. 


in  the  former  case  the  fluid  is  more  liable  to 
be  sacculated,  and  may  often  be  suspended 
by  adhesion  above  the  base  line  of  the  cavity. 
If  the  fluid  be  not  sacculated  it  must  sway 
no  doubt  more  or  less,  but  practically  we  can 
rarely  follow  its  changes  of  position.    If  the 
pleura  seem  full  of  fluid,  but  the  lung  be  not 
much  compressed,  direct  percussion  by  the 
finger-tips  will  give  a  very  dull  note  and  a 
sense  of  resistance,  while  stronger  mediate 
percussion  will  bring  out  a  note  of  somewhat 
lower  pitch.    Usually  the  level  of  the  fluid 
is  a  little  lower  in  front  than  laterally  and 
behind,  as  the  lung,  if  free  from  much  ad- 
hesion, shrinks,  by  its  own  elasticity  in  the 
first  instance,  upwards,  inwards,  and  back- 
wards, so  that  it  may  be   detected  by  a 
clearer  percussion-sound  on  the  correspond- 
ing side  of  the  four  or  five  upper  dorsal  verte- 
brae.1   In  acute  pleurisy  the  fluid  rarely  rises 
above  the  third  rib  in  front ;  but  in  quiet 
effusive  pleurisy  the  whole  moiety  of  the 
chest  may  become  very  dull  upwards  and 
across  to  the  opposite  parasternal  line,  and 
there  may  be  dulness  and  actual  bulging  in 
the  supraclavicular  space.    When  the  chest 
contains  a  good  deal  of  fluid,  but  is  not  full, 
percussion  over  certain  areas  may  actually 
give  a  low  or  tympanitic  percussion-note. 
These  tympanitic  areas  may  be  of  three 
kinds— (1)  where  a  thin  layer  of  fluid  lies 
over  expanded  lung ;  (2)  where  distended  air- 
cells  compensate  cells  closed  in  another  part; 2 
(3)  where,  the  chest  being  full  of  fluid  and 
the  lung  collapsed,  percussion  in  the  neigh- 
bourhood of  the  trachea  and  large  bronchi 
causes  vibration  therein.     Tympany,  when 
present,  is  nearly  always  immediately  under 
the  clavicle.  _  If  the  tympany  be  due  to  the 
third  cause,  it  may  have  something  of  the 
cracked-pot  quality.    In  some  cases  the  tym- 
pany is  decreased  on  inspiration  andincreased 
on  expiration.     The  detection  of  tympany 
under  the  clavicle  may  mislead  the  unwary 
into  a  belief  that  the  healthy  side  is  mor- 
bidly dull ;  but  on  the  other  hand  it  is  an  in- 
valuable help  to  the  physician  who  takes  it 
as  a  hint  to  look  for  mischief  below  :  in  rare 
cases  this  may  be  extensive  consolidation 
without  fluid.    Dulness  due  to  a  displaced 
liver  may  be  distinguished  by  the  removal  of 
its  boundaries  on  inspiration,  and  by  its  an- 
terior rather  than  posterior  disposition.  In 
mere  hydrothorax  the  lung  generally  rises 
more  readily,  and  the  diaphragm  and  other 
parts  can  usually  be  made  to  move  in  respira- 
tion. 

Auscultation,  before  any  dulness  appears, 
usually  reveals  the  respiration  at  the  part  to 
be  defective  in  quantity,  rhythm,  or  quality  ; 
and  there  a  friction-sound  may  be  audible. 
Defective  inspiration  at  the  outset  is  due  to 

1  Broodbent,  Lancet,  May  1884. 

J  Dr.  Bristowe  attributes  skodaic  resonance  to  a 
diminution  in  the  area  of  the  chest-wall  whirh 
vibrates. 
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arrest  of  that  act ;  afterwards  it  is  due  to  the  j 
false-membranes  and  effusion  which  favour  ' 
collapse  of  the  lung,  hinder  conduction  of 
sound,  and  ultimately  silence  it.    A  friction- 
sound,  if  ever  generated,  may  be  fugitive  and 
escape  the  observer,  or  the  embarrassed  chest- 
movements  may  fail  to  give  it  distinctness. 
When  present  it  appears  at  the  outset,  and 
disappears  as  effusion  separates  the  surfaces  ; 
it  may  reappear  as  the  fluid  is  absorbed. 
The  friction  of  outset  may  last  but  a  few 
hours,  and  except  in  dry  pleurisy  is  rarely 
abiding ;  returning  friction,  however,  may 
continue  for  a  longer  time,  even  for  weeks. 
In  those  cases  in  which  the  surfaces  do  not 
separate,  and  friction  continues  for  many 
days  without  a  break,  we  have  to  deal  most 
frequently  with  the  drier  pleurisies,  or  those 
of  some  cachexias  or  of  septicaemia.  It  is  not 
uncommon  to  find  a  friction-sound  abiding  so 
long  as  the  patient  can  be  kept  under  observa- 
tion ;  these  quasi-permanent  rubs  seem  often 
to  be  without  much  practical  importance. 
Diminished  breathing  and  friction,  if  effusion 
gather,  are  followed  by  intermediate  pheno- 
mena due  to  thin  layers  of  fluid.    These  are 
bronchial  breathing,  bronchophony,  and  £ego- 
phony.    iEgophony  is  nearly  always  heard 
near  the  root  of  the  lung  under  the  scapula ; 
it  has  the  character  of  a  bleat,  and  when  once 
heard  is  not  easily  forgotten.    Its  presence  is 
pathognomonic  of  fluid ; 1  but  it  is  so  often 
absent  that  it  is  of  little  practical  value.  As 
fluid  increases,  these  phenomena  give  place 
to  silence ;  and  as  fluid  gathers  first  at  the 
bottom  we  often  find  silence  at  the  base; 
bronchial  resonance  amounting,  it  may  be,  to 
segophony  at  mid-lung  ;  and  either  defective 
or  compensatory  breathing  at  the  apex.  "We 
may  also  meet  with  curious  inverse  changes 
in  the  physical  signs,  notwithstanding  an  in- 
crease of  fluid,  if  at  first  this  be  spread  over 
a  partially  expanded  lung,  and  afterwards 
accumulate  below  it  as  the  lung  collapses,  or 
as  intrathoracic  pressure  tells  on  the  other 
side.    Thus  dulness  may  actually  recede  with 
an  increase  of  fluid,  or  on  the  other  hand  may 
rise  upwards  as  with  a  diminution  of  fluid 
the  re-inflated  lung  descends.    For  these  and 
other  reasons  it  is  very  difficult  to  gauge  the 
ebb  of  intrathoracic  effusions,  or  accurately 
to  ascertain  their  behaviour  after  tapping. 
In  children,  bronchial  breathing  and  broncho- 
phony often,  but  not  always,  persist  through- 
out   Dr.  Bowditch  used  to  say  that  he  was 
occasionally  greatly  embarrassed  m  deciding 
about  re-accumulations.    '  At  tunes  after  the 
effusion  has  been  withdrawn  the  chest  remains 
as  fiat  as  ever,  and  often  it  never  clears  up  in 
i  Several  modifications  of  pectoriloquy  have  been 
relied  npon  by  Baccelli  and  other  wntoo.  means 
of  distinguishing  between  pus  and  serum  m  the 
pieuTa.    Dr.  Bowditch  informed  the  writer  many 
years  ago  that  the  signs  in  question  do  not  bear  out 
the  value  which  has  been  claimed  for  them  ,  the 
phenomena  probably  vary,  not  with  the  density  of 
the  effusion,  but  with  states  of  tho  lung. 


the  lower  part  of  the  affected  side  ;  but  if  it 
remains  in  this  state  without  producing  un- 
toward symptoms,  I  have  not  tapped  again, 
though  a  tentative  aspiration  could  do  no- 
harm.'  In  cases  where  the  lung  is  unbound, 
gauging  is  of  course  the  more  easy.  When 
the  chest  is  quite  full  of  fluid,  there  may  be 
no  response  to  ear  or  hand  ;  but  even  in  such 
cases  a  faint  but  distinct  respiratory  souffle 
is  occasionally  audible  almost  down  to  the 
base.  Moreover,  breathing  more  or  less  tubu- 
lar, and  some  resonance  on  percussion,  are 
generaUy  to  be  heard  over  the  root  of  the 
lung  in  the  vertebra-scapular  space.  As  air 
re-enters  the  lung,  respiration  is  at  first 
defective,  and  accompanied  by  rales  which 
are  probably  due  to  degrees  of  oedema  ;  some- 
times this  osdemais  severe  and  persistent,  and 
abundant  rales  with  watery  expectoration 
last  for  many  days.  This  is  not  uncommon 
after  paracentesis.  Bespiration  then  improves, 
gradually,  and  reinforces  itself  as  the  lung  ex- 
pands and  clears.  The  pneumonia  of  children 
being  often  lobular,  the  discovery  in  them  of 
bronchial  breathing  and  bronchophony  is  sug- 
gestive of  fluid,  though  lobar  consolidation  is 
of  course  not  uncommon  in  them.  In  the 
other  lung  there  is  usually  a  slight  general 
lowering  of  the  percussion-note  and  compen- 
satory breathing;  if  the  effusion  be  large 
enough  to  compress  the  opposite  lung,  the 
percussion-note  may  be  very  markedly  low- 
ered. The  gradual  formation  of  a  pulmonary 
fistula  may  in  some  cases  be  revealed  some 
days  or  hours  before  evacuation,  by  the  pre- 
sence of  liquid  "rales  in  the  upper  third  of  the 
affected  side. 

For  bruit  d'airavn  (bell-sound)  and  other 
curiosities,  see  Physical  Examination. 

Diagnosis.— The  difficulties  of  diagnosis  in 
pleurisy  belong  chiefly  to  the  earliest  and  to 
the  latest  stages  of  the  malady.  In  the 
earliest  stage  the  pleurisy  may  be  latent,  and 
so  beyond  the  possibility  of  diagnosis ;  or  a 
pain  may  be  felt,  and,  setting  aside  other 
causeB,  this  pain  maybe  due  to  pleurisy  or  to 
pleurodynia.  The  pain  is  often  referred  to  the 
loin  or  abdomen,  thus  leading  to  suspicion  ot 
mischief  elsewhere.  In  the  previous  history 
a  catching  of  cold,  and  the  arthritic  diathesis, 
would  tell  equally  in  favour  of  either  view  ; 
while  prolonged  ansemia  and  leucorrhoea 
would  lead  us  to  think  of  the  latter.  Unlor- 
tunately  a  comparison  of  local  temperature 
in  the  two  sides  seems  untrustworthy,  but 
the  presence  of  fever  would  make  us  strongly 
suspicious  of  pleurisy.  It  must  not  be  sup- 
posed that  diagnosis  in  this  early  stage  is 
unimportant.  Few  errors  are  more  common 
than  the  attribution  of  pleuritic  pains  to 
pleurodynia;  the  pam  disappears  as  an_eftu- 
sion  slowly  accumulates,  and  mischief  and 
peril,  perhaps  hardly  remediable,  may  be  the 
consequences.  The  careful  observer  will  hsten 
anxiously  to  the  chest  day  by  day,  or  more 
than  daily,  until  a  friction-sound  be  audible , 
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and  this  once  heard,  further  mistake  is  im- 
possible.   Fever  of  course  may  be  present 
with  pleurodynia,  and  an  immediate  dia- 
gnosis would  then   be  impossible,  unless 
something  characteristic  in  the  stitch  and 
start  on  deep  inspiration  betray  the  real 
state  of  things.    Neuralgic  and  inflamma- 
tory diseases  of  the  walls  of  the  chest  are 
not  likely  to  give  rise  to  any  permanent 
misunderstanding.   It  is  said  that  a  pericar- 
dial may  be  mistaken  for  a  pleuritic  fric- 
tion-sound, but  the  distinction  can  rarely  be 
difficult,  except  where  a  localised  pleurisy 
affecting  a  patch  overlying  the  pericardium 
may  gain  a  cardiac  rhythm.    A  difficulty  is 
more  likely  to  arise  in  o^stinguishing  between 
a  pericardial  and  a  localised  pleuritic  effusion. 
Still  this  can  hardly  be  insuperable.  In 
rheumatic  fever,  scarlatina,  and  some  other 
diseases  pericardial  may  accompany  or  ensue 
upon  pleuritic  effusion,  and  when  the  latter 
is  on  the  left  side,  and  is  abundant,  the  limit 
between  the  two  may  be  beyond  definition. 
The  practical  lesson  is  to  remember  the  like- 
lihood of  pericardial  effusion,  and  not  to 
overlook  it  if  it  come. 

In  the  later  stages  of  pleurisy,  when  effu- 
sion is  abundant,  its  diagnosis  may  occa- 
sionally be  very  difficult.    Under  ordinary 
circumstances  complete  and  extensive  dui- 
ness,  with  loss  of  all  elasticity  in  the  chest- 
wall,  of  respiratory  sound,  and  of  vocal  thrill, 
make  diagnosis  easy;  and  if  there  be  reson-  ! 
ance  below  the  clavicle,  its  high-pitched  j 
character  is  very  characteristic  of  fluid  below. 
But  there  may  be  no  such  resonance,  and  | 
the  voice  may  fail,  or  fail  to  set  up  thoracic  j 
thrill.    Moreover,  vocal  thrill  and  respiratory  1 
murmurs  may  vanish  likewise  in  intrathoracic 
tumours.    Thus  the  diagnosis  between  exu- 
dations,  pulmonary   consolidations,  intra- 
thoracic growths,  and  combinations  of  fluid 
with  either,  is  sometimes  difficult.    In  acute 
pneumonia  the  course  of  the  fever,  the  expec- 
toration, and  other  symptoms,  may  help  us 
to  a  decision.    In  pleurisy  with  moderate 
eSusion  the  limits  of  posterior  dulness  may 
be  changed  by  a  few  forcible  inspirations, 
such  changes  being  probably  due  to  a  re- 
expansion  of  collapsed  lung.    Moreover,  a 
moderate  effusion  thus  limiting  the  recoil 
of  one  lung  may,  in  the  absence  of  adhesions, 
permit  the  heart  to  be  dragged  over  by  the 
opposite  lung.    Consolidated  lung  cannot,  of 
course,  be  thus  modified.  In  both  there  may 
be  tubular  characters  of  respiration,  which 
are  more  easily  distinguished  in  print  than 
at  tiroes  they  may  be  in  the  patient.  If 
Kgophonic  we  decide  upon  fluid,  but  if  bron- 
chophomc  we  have  to  distinguish  as  well  as 
we  can  between  the  '  sniffling  and  metallic  ' 
bronchophony  of  consolidation,    and  the 
duller  and  more  diffused  bronchial  sound 
of  pleuritic  effusion.    If  perchance  the  dul- 
ness  and  breath-sounds  should  vary  with  the 
position  of  the  patient,  fluidis  clearly  manifest 
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Limited  effusions,  such  as  an  encysted  em- 
pyema, not  large  enough  to  bulge  the  inter- 
costal spaces,  if  they  do  not  displace  the 
heart,  as  most  of  them  do,  are  at  times  phy- 
sically indistinguishable  from  a  like  extent 
of  chronic  consolidation,  or  of  abscess  in  the 
lower  lobe  of  the  lung.  Such  effusions,  though 
usually  basic,  are  by  no  means  always  so. 
Eetained  by  adhesions,  they  may  occupy  the 
upper  and  anterior  region,  any  part  of  the 
middle  region,  or  strips,  or  irregular  districts 
in  any  direction ;  or,  again,  they  may  be  in- 
terlobar— a  hard  puzzle.    It  may  be  said,  in 
general  terms,  that  a  permanent  very  dull 
area  remaining  after  an  acute  pleurisy  or 
pleuro-pneumonia  most  probably  corresponds 
to  an  encysted  empyema,  but  not  always. 
In  such  cases  fever  may  be  entirely  absent, 
and,  unless  clubbed  fingers  tell  the  tale, 
there  may  be  little  to  suggest  the  nature 
of  the  disease.     Obsolescence  may  result; 
still  such  a  collection  of  pus  is  very  likely 
to  work  mischief  sooner  or  later  —  years 
later,  it  may  be :  the  patient  rarely  escapes 
with  impunity  at  last.    The  difficulties  of 
distinguishing  the  more  bulky  effusions  from 
pulmonary  consolidations  are  not  often  great. 
In  the  former  the  intercostal  spaces  may  be 
bulged,  and  the  moiety  of  the  chest  enlarged ; 
but  these  signs  may  also  occur  in  some  rare 
cases  of  caseous  pneumonia.    On  the  other 
hand,  it  but  very  rarely  happens  that  con- 
solidation reduces  the  lung  to  silence,  though 
this  also  may  be  the  case ;  in  such  a  case  the 
bulk  of  the  half-chest  would  in  all  probability 
be  lessened,  but  so,  on  the  other  hand,  may 
it  be  in  a  chronic  pleurisy.    The  fact  is, 
many  chronic  cases  can  only  be  diagnosed 
by  the  needle ;  and  it  should  be  noted  that, 
even  with  the  needle,  more  than  one  punc- 
ture or  two  should  be  made  before  deciding 
agamst  fluid.    Practically  speaking,  however^ 
as  Dr.  Wilks  has  said,  '  chronic  basal  pneu- 
monias,'  unless   of  subphrenic  origin,  are 
so  called  in  error,  being  pleuritic  effusions 
almost  always.    Between  intrathoracic  tu- 
mours and  large  pleuritic  effusions  a  difficulty 
is  lound  only  in  those  cases  in  which  the 
tumour  occupies  a  moiety  of  the  chest ;  this, 
however,  is  not  very  uncommon,  especially 
m  cases   of  aneurysm.    If  fluid  effusion 
accompany  tumour,  there  may  be  subtym- 
panitic  resonance  under  the  clavicle.  In 
favour  of  fluid  alone  are  the  absence  of 
enlarged  veins ;  the  equality  of  hydrostatic 
displacement  of  organs,  and  the  absence  of 
signs  of  localised  pressure— of  retarded  arte- 
rial wave,  of  inequality  of  pupils,  of  peculiar 
sputa,  and  of  enlarged  superficial  glands.1 
A  curious  pulsation,  of  uncertain  explana- 


Dysnhagia  may,  of  courso,  occur  in  these  and  in 
many  other  conditions ;  often,  for  instance,  in  peri- 
cardial effusion,  occasionally  in  pneumonia,  and  so 
forth  'Cancer-colls'  are  found  occasionally  in 
pleuritic  effusions,  but  their  absence  has  no  negative 
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tion,  is  sometimes  seen  in  left-sided  empyema, 
or  any  effusion,  if  tense  enough,  and  very 
rarely  also  in  pneumonia  (Graves)  alone.  In 
the  case  of  effusion,  indeed,  the  lung  must 
be  indurated  and  must  be  tied  down  to  the 
structures  about  the  heart.    This  pulsation 
must  not  be  mistaken  for  an  aneurysmal 
throb.    If  fluctuation  be  certainly  felt  in  the 
intercostal  spaces,  the  disease,  in  part  at  any 
rate,  is  a  fluid  effusion.   Sometimes  a  gastric, 
hepatic,  biliary,  renal,  or  other  subphrenic 
abscess,  making  its  way  by  a  sinus,  occupies 
also  some  part  of  the  pleural  cavity  or  ex- 
cavates an  adherent  lung.    Such  an  abscess 
usually  extends  rapidly,  but  it  may  encyst 
itself,  and  remain  latent  or  quiescent  for 
months  or  years ;  or  it  may  excite  an  effusive 
pleurisy  in  the  remainder  of  the  cavity,  so 
that  two  effusions  co-exist  in  one  pleura. 
Thus,  serum  may  be  withdrawn  from  one 
part  of  a  pleural  cavity,  and  a  collection  of 
pus  may  remain  encysted  in  another,  a  col- 
lection very  difficult  of  discovery  even  when 
suspected.    From  it  of  course  pulmonary 
fistulas  may  take  their  origin,  and  pus  from 
the  same  central  source — whatever  the  ori- 
gin, for  instance,  hepatic   or  perihepatic 
abscess,  renal  stone,  appendicitis,  caries  of 
bone,  and  so  forth — may  in  part  issue  from 
the  urethra  or  rectum,  and  in  part  issue 
from  the  mouth.  When  such  pyogenic  cysts 
contain  air,  but  not  by  way  of  the  lung,  it 
may  be  supposed  that  they  have  originated 
in  some  perforative  disease  of  stomach  or 
bowel;  such  cases  often  simulate  pyopneu- 
mothorax.   In  these  cases,  however,  there 
will  be  little  evidence  of  retracted  heart  or 
increased  intrathoracic  tension,  and  the 
affected  area  will  rarely  approach  the  apex. 
Dulness  from  disease  belo.w  the  diaphragm, 
but  encroaching  on  the  thoracic  space,  can 
often  be  displaced  downwards  by  a  deep 
inspiration.    It  is  stated  that  in  puncture, 
combined  with  the  use  of  a  manometer, 
when  the  cannula  is  in  a  cavity  beneath 
the  diaphragm,  inspiration  is  attended  with 
an  increase  and  expiration  with  a  decrease 
of  pressure,  being  the  reverse  of  that  which 
occurs  when  the  cannula  lies  in  the  pleura. 
In  peripleuritic  abscess  tension  is  of  course 
low,  there  is  no  pressure  on  neighbouring 
organs,  percussion  dulness  is  less  profound, 
free  expansion  of  the  lung  can  probably  be 
detected,  and  the  axillary  glands  may  be  en- 
larged.   It  is  said  (Bartels)  that  pus  from 
cellular  abscesses  is  of  higher  specific  gravity 
(1040)  than  from  large  cavities  (1028-1030). 
The  formation  of  pus  at  the  bases  of  both 
pleural  cavities  is  very  suggestive  of  a  sub- 
diaphragmatic origin,  and,  what  would  be 
worse,  of  the  presence  of  pus  perhaps  in  the 
mediastinum  also.    Pleural  effusions  arising 
by  direct  absorption  from  puerperal  and  like 
forms  of  peritonitis  are  usually  themselves 
also  septic.    In  respect  of  diagnosis  between 
serous,  sero-purulent,  and  purulent  effusions, 


it  is  better  to  say  flatly  that  without  the  needle 
no  definite  diagnosis  can  be  made.  Even  in 
the  case  of  limited  recent  basal  effusions  it 
is  better  that  the  physician  should  understand 
that  he  has  no  positive  grounds  for  assuming 
that  there  is  not  empyema.  On  the  other 
hand,  the  signs,  such  as  oedema  of  the  skin, 
said  to  be  indicative  of  pus  are  by  no  means 
trustworthy.  The  chest-wall,  again,  may  be 
retracted  over  pus  as  over  serum. 

A  haemorrhage  into  the  pleura  can  be  dis- 
tinguished from  a  serous  or  purulent  effusion 
only  by  a  careful  survey  of  all  the  history  and 
symptoms ;  the  direct  physical  signs  help 
us  but  little.   Large  pulmonary  cavities  may 
be  taken  for  encysted  empyema  with  fistulous 
opening  into  a  bronchus;  and  here  again, 
as  a  pulmonary  fistula  rarely  giveB  rise  to 
tubular  breathing,  unless  the  opening  be 
very  large,  or  communicate  with  a  secon- 
dary cavity,  diagnosis  by  the  direct  signs 
alone  might  be  impossible.    The  history  of 
the  case  and  the  state  of  the  other  lung 
would  be  important  factors  in  decision.  In 
another  class  of  cases  the  distinction  between 
chronic  phthisis  and  pleurisy  may  be  diffi- 
cult— in  those,  that  is,  in  which  there  is  some 
old  dulness  and  retraction  of  a  part  of  the 
side,  with  weak  respiration  and  indefinite 
rales,  and  more  or  less  fever.    The  absence 
of  bacilli  and  lung-tissue  in  the  expectora- 
tion, and  the  health  of  the  other  side,  help 
to  exclude  phthisis.    Fibroid  phthisis,  how- 
ever, is  not  even  thus  excluded,  and  is 
usually  pleuritic  in  origin.  Hepatic  hydatids 
may  rise  up  to  the  third  rib,  and  in  children, 
enlargement  of  the  spleen,  with  extension 
upwards  and  backwards,  has  occasionally 
simulated  effusion  at  the  base  of  the  left  lung. 
Finally,  the  intense  distress  and  orthopncea 
of  very  painful  pleurisies— of  diaphragmatic 
pleurisy  more  especially— may  simulate  car- 
diac thrombosis.     The  state  of  the  pulse 
alone  usually  suffices  to  lessen  the  fears  of 
the  physician. 

Prognosis.— The  prognosis  of  simple  pleu- 
risy, apart  from  tubercle  or  malignant  disease, 
is  generally  favourable,  unless  the  degree  or 
kind  of  effusion  in  the  chest  endanger  life. 
In  children  the  prognosis  is  especially  good, 
although  in  them  the  effusion  is  usually  pus. 
If  not  always  favourable,  it  is  because  simple 
inflammatory  pleurisies  seem  sometimes  to 
originate  a  process  of  chronic  fibrosis,  which 
thence  invades  the  lung.  Happily  such  in- 
stances are  rare,  and  in  an  individual  case 
the  chance  of  such  an  event  almost  vanishes. 
In  ordinary  inflammatory  pleurisies,  then, 
prognosis  is  favourable ;  in  cases  of  effusion, 
where  the  effusion  is  moderate,  it  is  favour- 
able ;  where  the  effusion  is  large,  it  is  the 
less  favourable  the  greater  the  quantity  and 
the  slower  the  absorption.  Signs  of  hyper- 
emia and  oedema  in  the  working  lung  must 
be  anxiously  watched,  especially  if  an  empty 
radial  artery,  scanty  urine,  and  other  evi- 
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dences  of  venous  stasis  be  added.    When  the 
chest  is  full,  prognosis  is  unfavourable  apart 
from  operation.    In  severe  and  rapid  cases 
the  other  lung  becomes  cedematous  and  con- 
gested, bloody  and  frothy  sputa  may  appear, 
carbonic-acid  poisoning  become  evident  in 
the  blue  hps  and  lethargic  brain,  the  pulse 
slip  away,  the  heart  fail,  and  the  extremities 
grow  chill ;  or,  again,  dislocation  of  the  heart 
and  arrest  of  the  pulmonary  circulation  may 
cause  fatal  syncope  by  asystole  or  thrombosis. 
It  is  said  that  death  may  suddenly  occur  by 
failure  of  the  respiratory  centre  even  in  cases 
of  small  effusion;  but  probably  thrombosis 
of  some  kind  is  the  ordinary  cause  of  such 
deaths.    Operation,  however,  raises  the  hope 
of  recovery  greatly— so  much  so  as  to  put 
the  chances  largely  in  favour  of  rapid  reco- 
very in  good  subjects.  The  earlier  the  relief, 
the  less  the  damage  to  the  parts  and  the 
better  the  hope  of  rapid  amendment.  In  bad 
subjects  prognosis  will  be  the  less  favourable 
the  more  potent  the  adverse  conditions ;  and 
in  pleurisies  secondary  to  other  diseases  the 
prognosis  will  depend  but  partially  upon  this 
one  element  in  the  case.  In  old  people  oper- 
ation is  still  useful,  but  especial  care  must 
be  taken  to  draw  off  the  fluid  very  slowly, 
and  to  watch  the  circulation.   The  conditions 
in  them  unfavourable  to  operation  are  still 
more  unfavourable  to  absorption.    In  em- 
pyema the  prognosis  is  graver ;  unless  opera- 
tion be  performed  death  is  very  probable, 
either  by  syncope  before  the  matter  escapes, 
or  by  exhaustion,  chronic  septicemia,  or 
secondary  abscesses,  during  a  long  period  of 
incomplete  drainage  of  the  chest.    If  opera- 
tion be  submitted  to,  the  prognosis  is  favour- 
able, save  in  the  worst  cases ;  on  the  whole, 
the  earlier  the  operation  is  performed,  after 
it  is  fairly  indicated,  the  better  the  prognosis. 
Among  the  deferred  dangers  are  amyloid 
disease— not  a  common  event,  but  possible 
in  cases  of  necrosed  rib  or  other  bone,  or  of 
long  and  exhausting  drain ;  and  phthisis  or 
more  general  tuberculosis,  happily  rare,  pre- 
vented, it  may  be,  by  the  density  of  the  false- 
membranes.    The  presence  of  albumen  in 
the  urine  does  not  by  any  means  preclude 
complete  recovery,  nor  forbid  prompt  opera- 
tion.   The  precise  bearing  of  age  and  sex 
upon  prognosis  cannot  as  yet  be  decided. 
Experience  indicates  that  it  is  more  hopeful 
m  cases  under  ten  years  of  age  and  above 
twenty  years.    Dr.  Bowditch  says  that  full 
pregnancy  is  no  bar  to  thoracentesis.  The 
influence  of  diathesis  on  the  progress  of  local 
diseases  must  be  estimated  in  all  cases  on 
general  principles. 

As  regards  duration,  an  ordinary  case  of 
inflammatory  pleurisy  will  last  from  ten 
days  to  a  month,  according  to  the  degree  of 
enusion  and  the  rate  of  re-absorption. 
Chrome  cases  with  large  effusions  may  last 
any  length  of  time,  rarely  less  than  three 
months.   If  tapped,  the  fluid  may  not  return, 


or  may  not  return  after  a  second  tapping ;  in 
such  a  case  recovery  will  be  more  rapid.  Em- 
pyemas, opened  under  the  most  favourable 
conditions,  have  often  been  months  and  even 
years  before  final  closure;  antiseptic  opera- 
tions and  dressings  have,  however,  much  short- 
ened the  average  duration.  If  left  to  itself, 
an  empyema  usually  opens  through  the  lung 
or  externally.  In  the  latter  case  the  issue  is 
most  commonly  about  the  fifth  interspace 
anteriorly,  but  may  appear  elsewhere. 
Drainage  in  such  cases  is  very  incomplete, 
and  although  some  relief  is  attained,  the 
patient  nevertheless  drags  on  with  a  per- 
manent fistulous  discharge,  it  may  be  for 
years ;  recovery  without  operation  is  scarcely 
to  be  hoped  for.  Of  double  empyema  many 
cases  have  recovered,  especially  in  children. 

It  must  not  be  forgotten  that  simple 
pleurisies  may  be  the  forerunners  of  phthisis. 
The  occurrence  or  repetition  of  a  pleurisy  in 
a  young  person  of  delicate  habit  or  origin  is 
always  an  alarming  thing,  and  the  more  so 
if  not  due  to  obvious  causes.  The  experienced 
physician  will  call  to  mind  many  cases  in 
which  a  pleurisy,  to  all  appearance  wholly 
recovered  from  at  the  time,  was  followed 
before  many  months  had  passed  by  definite 
signs  of  phthisis.  A  decided  attack  of  pleu- 
risy, occurring  in  the  course  of  pulmonary 
phthisis,  always  means  or  makes  mischief, 
even  if  quickly  got  under. 

Hemorrhagic  effusions,  if  kept  aseptic, 
often  do  well ;  their  gravity  depends  chiefly 
upon  the  antecedents  in  the  case.  Of  secon- 
dary foci,  which  may  arise  from  suppuration 
within  the  chest,  abscess  of  the  brain  is  the 
most  calamitous,  and,  unfortunately,  not  the 
most  uncommon. 

Treatment. — 1.  Medicinal.— Dry  pleurisy 
requires  little  or  no  treatment.   In  some 
cases,  indeed,  it  may  cause  distress,  as  in 
chronic  phthisis ;  and,  if  so,  may  be  relieved 
by  spongiopiline  and  laudanum,  or  by  any 
similar  soothing  measures.    In  the  cases  in 
which  a  troublesome  cough  is  caused  by  a 
patch  of  chronic  dry  pleurisy,  the  cough  and 
pleurisy  alike  may  be  removed  by  the  appli- 
cation of  blisters.    In  acute  pleurisy,  how- 
ever,  much  depends  upon  active  treatment 
at  the  outset ;  in  few  maladies  is  early  atten- 
tion better  rewarded,  and  in  few  is  neglect 
more  surely  punished.   Our  great  aim  in  the 
beginning  is  to  diminish  the  pain,  the  in- 
flammation, the  fever,  and  the  tendency  to 
excessive  exudation.   "With  or  without  treat- 
ment,  as  we  havo  seen,  the  pain  usually 
passes  off  in  forty-eight  hours,  or  there- 
abouts; nevertheless  it  is  very  acute  while 
it  lasts.  In  sharp  cases,  occurring  in  healthy 
persons,  we  may  put  on  six  to  twelve  leeches 
according  to  the  age,  sex,  or  condition  of  the 
patient,  and  these  may  bleed  freely  into  a 
large  poultice.    This  measure,  if  adopted  at 
the  very  outset,  diminishes  the  pain,  the 
fever,  the  exudation,  and  the  duration  of  the 
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case.    When  the  bleeding  has  ceased,  the 
chest  should  be  firmly  bandaged,  and  so  soon 
as  the  state  of  the  leech-bites  will  allow  of  it 
the  affected  side  should  be  as  firmly  strapped. 
This,  by  giving  rest  to  the  part,  will  favour 
resolution  and  resorption.   Constant  respira- 
tion, on  the  other  hand,  favours  effusion,  as 
exercise  favours  it  in  inflammation  of  a  joint. 
If  called  to  a  case  after  the  first  brunt  is 
over — say  after  a  lapse  of  forty  hours — it  is 
better  to  omit  the  leeching,  in  order  that  the 
strapping  may  be  applied  at  once.    It  must 
be  carried  out  on  the  plan  laid  down  by  Dr. 
P.  Eoberts,  of  University  College  Hospital, 
which  is  described  in  the  article  Best, 
Therapeutics  of.    Dr.  Eoberts  applies  the 
strapping  in  all  cases  from  the  outset.  The 
writer's  experience  is  in  favour  of  early 
leeching  in  suitable  cases ;  it  may  be  possible 
to  combine  the  two  remedies,  but  this  at  the 
outset  is  far  from  easy,  as  a  large  poultice  is 
almost  an  essential  part  of  the  leeching. 
Some  physicians  recommend  that  an  attempt 
be  made  to  subdue  the  local  inflammation  by 
the  application  of  ice-bags,  but  the  results  of 
this  method  are  not  very  satisfactory.  ■  It  is 
said,  however,  to  give  great  local  relief.  In 
addition  to  local  measures,  such  medicines 
as  the  following  are  required :  A  combination 
of  compound  ipecacuanha  powder  gr.  v,  and 
antimonial  powder  gr.  iij,  may  be  given 
every  six  or  eight  hours,  for  two  or  three 
days.    In  diaphragmatic  and  in  other  cases 
in  which  pain  is  a  marked  feature,  the  sub- 
cutaneous use  of  morphine  is  also  to  be 
recommended,  in  doses  of  one-eighth  to  one- 
fourth  of  a  grain,  or  possibly  more.  The 
fever  is  rarely  severe  or  protracted  enough 
to  require  such  vigorous  antipyretics  as 
quinine,  nor  is  aconite  a  very  safe  remedy. 
It  is  better  to  give,  in  addition  to  the  powder, 
either  full  doses  of  solution  of  acetate  of  am- 
monium (5ij-5iv  for  an  adult),  covered  with  a 
littlemilk,  orten  grainsof  salicylate  of  sodium, 
every  four  hours;  the  latter  drug  is  better 
avoided  in  tubercular  cases,  but  it  seems  to 
have  some  power  to  promote  absorption  of 
fluid  effusion.    An  alkaline  effervescent  may 
be  freely  used  also  as  a  drink.  Thus  vascular 
tension  is  lessened,  and  activity  of  the  skin 
and  kidneys  promoted.  In  the  earlier  stages 
free  purgation  should  be  avoided,  but  it  is 
well  to  call  gently  upon  the  alvine  excretion 
by  the  use  of  mercurials  and  sahnes.  All 
solids  must  be  withdrawn  from  the  dietary, 
and  stimulants,  as  a  rule,  forbidden.  The  alka- 
line effervescent  or  a  cream  ot  tartar  drink, 
with  acetate  of  ammonium  mixture  are  to  be 
continued  after  the  powders  are  withdrawn, 
so  as  to  keep  up  free  excretion ;  for  the  same 
purpose,  and  also  to  lessen  chest  movements, 
the  patient  must  be  kept  closely  to  bed.  For 
some  days  after  the  subsidence  of  the  lever 
the  appetite  for  highly  nitrogenous  diet  must 
be  held  in  check,  and  it  is  desirable  at  this 
stage  to  lessen  the  amount  of  fluid  m  the 


dietary.  Thus  it  is  to  be  hoped  that,  as  the 
patient's  general  condition  improves,  the 
effusion  in  the  chest  may  likewise  fall.  If 
this  be  not  the  case  blisters  are  to  be  applied, 
which,  if  not  pushed  to  full  vesication,  may 
be  repeated  frequently  ;  or  the  chest  may  be 
kept  continuously  under  the  effects  of  iodine, 
though  this  method  is  less  successful  than  the 
blisters.  At  the  same  time,  or  soon  after, 
a  pill  may  be  administered  twice  daily,  con- 
taining a  grain  each  of  digitalis  (fresh  leaf) 
and  blue  pill.  A  grain  of  squill  may  be 
added,  but  squill  has  some  tendency  to  dis- 
order the  stomach.  The  use  of  both  blisters 
and  mercury  must,  of  course,  be  avoided  if 
the  kidneys  be  not  sound,  and  mercury  should 
be  avoided  in  any  case  where  a  phthisical 
tendency  is  suspected.  Iodine  may  be 
applied  externally.  When  a  brief  and  gentle 
eliminative  course  of  this  kind  is  ended,  it  is 
well  at  once  to  turn  to  the  full  tonic  treat- 
ment, with  such  drugs  as  iron  and  quinine. 
Less  active  effusions  in  delicate  and  aneemic 
subjects  may  need  iron  and  bitters,  cod-liver 
oil,  and  liberal  diet  from  a  very  early  stage, 
and  such  cases  are  common.  At  the  same 
time  such  measures  are  not  to  be  used  while 
the  more  acute  stages  are  present— a  pre- 
caution too  often  forgotten;  for  even  in 
phthisis  a  sharp  intercurrent  pleurisy  must 
often  be  treated  by  salines,  and  possibly  a 
leech  or  two  at  first. 

These  measures  will  generally  succeed  in 
reducing  not  only  an  acute  effusion  of  mode- 
rate extent,  but  also  many  effusions  of  a  more 
obstinate  kind.  If,  however,  the  case  resist 
the  means  prescribed,  the  effusion  will  prob- 
ably increase,  and  may  need  operative 
interference,  as  is  so  commonly  the  case  in 
latent  pleurisy.  As  a  general  rule,  if  an 
effusion  rises  much  above  the  angle  ot  the 
scapula,  and  abides  in  this  quantity  or  more 
for  two  or  three  weeks  in  spite  of  adequate 
treatment,  it  must  be  drawn  off,  whether  the 
patient  be  embarrassed  by  it  or  not.  In 
cases  in  which  treatment  by  medicines  has 
not  been  fairly  tried,  when  the  patient  is 
in  comparative  ease,  the  effusion  is  not 
above  the  spine  of  the  scapula  behind  nor 
above  the  mamma  before,  is  not  rising  last, 
and  the  neighbouring  organs  are  not  seri- 
ously displaced,  operations  may  give  place  to 
medicinal  treatment  for  two  or  three  weeks 
longer.  The  writer,  however,  would  advise 
the  withdrawal  even  of  a  pint  of  fluid  which 
had  lain  in  the  cavity  for  a  month,  as  its 
continued  presence  promotes  collapse  ot  the 
lun"  and  tends  to  destroy  the  absorbent 
power  of  the  pleura  and  of  its  granulations. 

i  In  the  revision  of  this  article  these  words  are 
left  as  formerly  written.  The  writer  is  well  mare 
that  of  late  recourse  has  been  had  earlier  and  more 
requently  to  paracentesis ;  but  his  own  experience 
cads  him  still  to  counsel  delay  so  long  as  the  patient 
s  in  no  distress.  Under  ordinary  circumstances 
serous  effusions  advance  to  a  moderate  limit,  and, 
then  slowly  recede. 
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It  is  needless  to  add  that,  if  there  be  effusion 
in  both  pleural  cavities,  the  amount  in  both 
must  be  considered  as  one  quantity.  Before 
speaking  of  operation,  however,  it  is  well  to 
say  that  two  more  methods  remain — the  so- 
called  '  thirst  cure,'  which  has  some  good 
effect  in  the  treatment  of  serous  effusion ; 
and  the  jaborandi  cure.    The  first  method 
consists  in  the  withdrawal  of  fluid  from  the 
diet,  which  should  be  as  dry  as  possible,  and 
consist  of  lean  cold  meat,  stale  bread,  and 
the  like.    All  fluids  are  forbidden,  except 
half  a  pint  on  the  third  day,  and  a  pint  on 
the  seventh  and  eighth  days.    The  effusion 
is  said  under  this  method  to  decrease  daily  ; 
the  method,  however,  is  more  painful  than 
tapping,  and  could  not  be  borne  by  all 
patients  without  injury.    The  second  plan 
consists  in  the  promotion  of  profuse  sweat- 
ing, by  means  of  jaborandi.    Excellent  re- 
sults are  said  to  have  followed  this  method. 
The  drug  may  be  administered  as  a  liquid 
extract,  3j  being  given  every  three  hours ;  or 
one-third  grain  of  nitrate  of  pilocarpine  may 
be  injected  subcutaneously,  and  repeated  as  l 
the  results  may  indicate.    If  medicinal  and 
dietetic  means  fail  to  remove  a  moderate 
effusion,  if  the  fluid  be  rising  fast,  or  if  it 
already  occupy  the  whole  or  a  great  part  of 
the  pleural  cavity,  the  cavity  must  be  tapped. 
There  should  be  no  hesitation  in  tapping  in- 
stantly any  chest  which  is  dull  up  to  the  cla- 
vicle, or  which  presents  but  a  small  tympa- 
nitic space  under  the  clavicle.  The  operation 
of  removing  fluid  from  the  chest  by  tapping 
(paracentesis  thoracis)  seems  to  have  been 
practised  in  early  times,  but  did  not  become 
familiar  to  us  until  the  last  quarter  of  the 
present  century. 

2.  Operative. — It  may  be  a  matter  of 
doubt  whether  the  fluid  contents  of  the  chest 
be  serous,  sero-purulent,  or  purulent.  To 
ascertain  this  an  exploring  syringe  may  be 
passed  through  the  wall  of  the  chest,  and  a 
specimen  of  the  fluid  drawn  off.  In  this 
way  information  is  obtained  as  to  the  nature 
of  the  fluid,  and  its  accessibility.  Should  the 
tap  be  dry,  it  can  be  repeated  at  another  spot 
more  readily,  and  with  less  sense  of  failure, 
than  a  greater  operation.  The  precise  place 
of  operation  must,  of  course,  be  chosen  with 
great  care ;  but,  happily,  there  iB  plenty  of 
margin  for  error ;  in  an  encysted  empyema 
with  thickened  walls  four  or  five  punctures 
may  be  needed  before  pus  be  reached,  and  the 
negative  result  must  not  be  accepted  without 
projecting  any  drop  or  fragment  which  may  be 
within  or  about  the  needle  upon  a  slide,  and 
examining  it  under  a  microscope.  If  the 
issue  be  serous,  the  complete  emptying  of  the 
cavity  is  not  necessary,  and  not  always  de- 
sirable. In  cases  of  multilocular  pleuritic 
eHusion  the  emptying  of  one  cavity  only  is 
ot  course  an  incomplete  measure.  Such 
cases  are  unsatisfactory  at  best,  and  can  only 
be  tested  by  repeated  puncture.  ! 


If  there  be  no  special  reason  to  the  con- 
trary, the  chest  is  to  be  tapped  on  the  lateral 
or  posterior  aspect,  as  there  is  thus  less  danger 
of  interference  with  other  organs.  Eeasons 
to  the  contrary  may  present  themselves  in 
the  case  of  adhesions  tying  the  lung  or  dia- 
phragm to  the  side  or  back  of  the  cavity,  of 
lateral  displacement  of  the  heart  in  left-side 
effusions,  of  deformities  in  the  individual,  and 
so  forth.    The  pointing  of  an  empyema  for- 
ward, however  well-marked,  is  no  indication 
for  an  anterior  opening,  as  this  pointing  will 
recede  when  a  posterior  opening  has  been 
made;  nor  is  the  faintly  audible  sound  of 
respiration  over  the  back  of  the  affected  side 
a  reason  for  declining  to  operate  posteriorly, 
for  such  faint  sounds  are  often  conveyed  to 
the  ear  when  the  cavity  i3  full  of  fluid.  Let 
a  minute  scrutiny  then  be  made  of  the  lateral 
and  posterior  aspects  of  the  chest.    Let  any 
bulging  of  intercostal  spaces  be  looked  for,  as 
at  such  a  spot  false-membranes  are  probably 
scanty  or  thin ;  and  let  the  ribs  be  minutely 
examined,  in  order  to  ascertain  that  there  is 
J  room  enough  between  them  for  the  insertion 
of  a  finger  into  the  cavity,  if  this  prove  to  be 
needful ;  or  that,  in  any  case,  resection  of  a 
rib  may,  if  possible,  be  avoided.    The  eighth 
space  in  a  line  with  the  angle  of  the  scapula 
or  a  little  outside  is  the  best  position  in 
ordinary  cases.  If  it  should  appear,  however, 
that  the  fluid  is  so  limited  or  encysted  that 
it  doe3  not  gravitate  to  the  bottom  of  the 
cavity,  or  that  it  has  a  more  anterior  seat,  a 
tentative  puncture  must  be  made  at  the 
dullest  spot,  regard  being  had,  of  course,  to 
the  position  of  neighbouring  organs. 

After  careful  disinfection  both  of  the  skin 
and  of  instruments,  the  needle  must  now  be 
thrust  quickly  through  the  tissues  into  the 
cavity,  the  operator  being  careful  to  take  the 
mid  space,  and  thus  to  avoid  the  periosteum 
of  either  rib,  and  the  intercostalartery.  There 
is  no  objection  to  freezing  the  skin  before- 
hand, but  if  the  edge  of  the  cannula  present 
no  ridge  upon  the  trocar  the  stab  is  not  very 
painful.  If  the  fluid  drawn  be  clearly  serous, 
and  the  patient  be  a  child,  or  the  syringe 
capacious,  it  may  be  well,  if  time  press  not, 
to  wait  a  day  or  two  to  see  whether  this 
small  draught  will  set  up  absorption  of  the 
rest.  Many  such  cases  are  on  record.  As  a 
rule,  however,  it  will  be  needful  to  proceed 
to  a  further  evacuation  of  the  cavity.  For 
this  a  special  instrument  will  bo  needed. 

We  cannot  enter  into  an  account  of  the 
many  instruments  sold  for  paracentesis 
thoracis ;  almost  any  one  of  them  is  satis- 
factory. They  all  consist  in  a  fine  trocar 
or  perforated  lance-headed  needle,  with  an 
exhausting  apparatus  attached  thereto.1 
Pumps  of  various  makes  are  adapted  to  the 

1  Tho  hollow  needles  sometimes  used  have  many 
drawbacks.    They  may  prick  the  lung  and  cause 
cough  or  even  let  air  into  the  pleural  cavity,  which 
if  not  septic,  may  prevent  expansion  of  the  lung.  ' 
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trocars,  by  which  the  pressure  of  the  atmo- 
sphere or  the  choking  by  clots  may  be  counter- 
acted.   These  pumps  are  rather  cumbrous, 
and  they  are  liable  to  be  worked  at  an  exces- 
sive pressure.    The  best  exhaust  in  ordinary 
cases  is  a  column  of  the  fluid  itself,  which 
can  be  set  higher  or  lower,  as  the  run  of  the 
fluid  seems  to  indicate.     This  column  is 
formed   by  attaching   a  long  indiarubber 
tube,  at  least  four  feet  long,  of  small  calibre 
but  of  substance  thick  enough  to  prevent 
collapse,  to  the  collar  of  the  cannula,  and  its 
height  is  varied  by  elevation  or  subsidence 
of  the  basin  of  water  in  which  its  distal  end 
is  placed.     This  tube  has,  of  course,  the 
action  of  a  siphon,  and  by  it  alone,  in  the 
vast  majority  of  cases,  we  can  overcome  the 
resistance.    The  diameter  of  the  tube  should 
be  small,  or  the  fine  cannulas  now  in  use  for 
paracentesis  will  not  feed  it ;  moreover,  the 
slower  the  issue  of  the  fluid  the  better.    It  is 
well  to  attach  the  tube  to  a  short  branch  of 
the  cannula  issuing  at  a  small  angle  from  the 
side  of  the  latter,  and  containing  a  stopcock; 
in  such  an  instrument  the  trocar  works  like 
a  piston  in  the  cannula,  and  can  only  be  with- 
drawn to  a  point  immediately  beyond  the 
opening  of  the  lateral  channel.    The  advan- 
tage of  this  arrangement  is  that  we  have  in 
the  tap  a  ready  and  convenient  way  of  com- 
manding the  flow,  and  on  stoppage  of  the 
cannula  the  trocar  can  at  once  be  so  pushed 
up  as  to  clear  it.    If  there  be  no  piston- 
trocar  the  cannula  has  to  be  cleared  by  wires 
— a  fidgety  process,  and  too  often  inefficient. 
It  may  be  better  indeed  under  such  circum- 
stances to  close  the  wound  and  re-introduce 
it  elsewhere ;  thus  less  pain  and  annoyance 
is  felt  in  the  end,  and  a  better  result  obtained. 
A  disadvantage  is  that  such  an  instrument  is 
not  very  easily  purified,  and  as  inflammatory 
serous  effusions  are  certainly  liable  to  turn 
into  pus  if  septic  elements  be  admitted  to 
them  in  the  smallest  quantity,  the  instru- 
ments used  must  be  scrupulously  disinfected 
and  air  excluded.    If  the  distal  end  of  the 
delivery  tube  be  placed  in  water,  and  the 
tube  be  emptied  by  running  the  finger  down 
it,  any  bubbling  after  the  expulsion  of  any 
residual  air  will  almost  certainly  point  to 
wound  of  the  lung.     The  tap  should  be 
turned  when  the  patient  is  quiet  and  at  the 
beginning  of  his  expiration.    The  fluid  will 
run  at  first  in  a  steady  stream,  afterwards  in 
gushes   corresponding  to  the  expirations. 
"When  the  fluid  ceases  to  run,  or  coughing 
grows  troublesome,  the  tube  may  be  with- 
drawn ;  for  if  the  fluid  be  serous  the  presence 
of  a  remnant,  or  more  than  a  remnant,  of  the 
effusion  in  the  cavity  is  of  no  disadvantage  ; 
if  it  be  sero-purulent  the  cavity  is  certain  to 
refill,  and  if  it  be  laudable  pus  it  will  in  all 
probability  refill.    On  the  other  hand,  when 
the  lung  expands  imperfectly,  to  exercise 
strong  suction  upon  the  mediastinum  or  on 
the  abnormally  vascular  pleura  is  to  rim  the 


risk  of  doing  harm.  The  patient  must  either 
sit  up,  or  take  a  semi-recumbent  position  to- 
wards the  sound  side,  with  the  shoulders 
raised  upon  pillows.  If  there  be  any  ten- 
dency to  syncope,  an  erect  position  will 
aggravate  it,  and  a  recumbent  position  is  un- 
favourable to  operation  and  to  escape  of  fluid. 
The  patient  must  be  closely  watched,  and 
the  stopcock  turned  in  case  of  severe  cough- 
ing, which  may  be  very  tiresome  and  attended 
by  profuse  watery  excretion — probably  the 
consequence  of  pulmonary  oedema  intensified 
by  the  siphonage.  The  least  sign  of  faintness 
will  of  course  call  for  the  same  precaution, 
but,  happily,  this  is  rarely  seen.  Cases  are 
reported  in  which  sudden  death  has  occurred 
during  paracentesis,  or  about  the  time  of  it ; 
but  cases  of  sudden  death  are  not  uncommon 
in  pleuritic  effusion,  whether  punctured  or 
not. 

It  may  be  desirable,  if  there  be  no  indica- 
tion to  the  contrary,  to  inject  one-fifth  of  a 
grain  of  morphine  beneath  the  skin  after  the 
operation,  in  order  to  relieve  any  irritation 
either  by  cough  or  otherwise,  and  to  secure 
subsequent  rest.  The  stopcock  of  the  instru- 
ment will,  of  course,  be  shut  when  the  cannula 
is  withdrawn,  and  the  puncture  promptly 
closed  on  withdrawal  by  the  finger.  It  is 
well  to  keep  the  finger  in  apposition  for  a 
few  minutes,  and  then  to  apply  a  simple 
antiseptic  lint-pad  with  short  strips  of  plaster. 
In  some  favourable  cases  no  second  tapping 
is  needed,  and  the  heart  tends  to  recover  its 
position  on  the  completion  of  the  operation, 
moving  three  inches  perhaps  in  the  course  of 
it.  In  two  cases  in  which  the  writer  noted 
reduplication  of  the  second  cardiac  sound 
before  tapping,  the  sign  ceased  at  once  on 
the  emptying  of  the  cavity.  In  other  cases, 
even  of  serous  effusion,  the  severity  of  the 
pleurisy  may  have  so  fettered  the  lung  that 
the  re-adjustment  of  the  parts  is  much  more 
gradual,  and  the  space  of  the  effusion  is  re- 
occupied  but  slowly  by  the  unfolding  lung, 
and  the  yielding  of  the  chest-wall  and 
mediastinum.  In  this  respect  there  is  not 
much  difference  between  serous  and  purulent 
formations,  save,  of  course,  that  neglected 
cases  are  more  likely  to  have  become  puru- 
lent. A  rapid  return  to  the  normal  of  the 
physical  signs  is  a  very  good  omen,  and  in 
cases  promptly  dealt  with  is  now  happily  a 
common  experience.  In  cases  which  recover 
more  slowly  we  get  less  help  from  the  phy- 
sical signs,  the  conditions  within  the  (  host 
being  in  a  more  stable  state  of  perversion. 
In  pleuro-pneumonia  the  lung  may  not  be 
able  to  expand  in  case  of  paracentesis  for  the 
pleurisy,  so  that  only  some  ten  ounces  or  so 
may  be  obtainable  by  falling  in  of  the  ribs. 
It  is  rather  the  rule  than  the  exception  for 
some  dulness  to  remain  below  the  scapula, 
and  this  alone  is  no  indication  for  repeating 
the  operation.  In  the  majority  of  cases, 
however,  the  cavity  refills,  and  aspiration 
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may  have  to  be  more  than  once  repeated. 
It  is  proper,  therefore,  to  warn  the  patient 
beforehand  of  what  may  be  in  store  for  him. 
The  injection  of  a  solution  of  chloride  of 
sodium  (J  per  cent.)  has  been  said  to  pro- 
mote re-absorption  and  avert  re-tapping. 
The  same  end  is  said  to  be  attained  also  by 
the  introduction  of  sterilised  air  after  re- 
moval of  all  the  fluid  possible.  These 
methods,  however,  have  not  yet  proved  their 
claim  to  acceptance. 

If  there  be  any  subsequent  pain  or  eleva- 
tion of  temperature,  these,  under  ordinary 
circumstances,  will  prove  to  be  transient. 
If  the  rise  of  temperature  continue  after  the 
first  day  or  two,  the  formation  of  pus  is  to 
be  feared.    This  event,  moreover,  is  not  in- 
frequently attended  with  a  reawakening  of 
pain.    In  a  case  of  extreme  illness  it  may 
be  desirable  to  draw  off  a  certain  quantity 
of  a  purulent  effusion  by  ordinary  tapping 
before  proceeding  to  any  further  operation, 
as  in  this  way  any  danger  due  to  the  sudden 
emptying  of  the  whole  cavity  by  the  radical 
operation  is  avoided.    Moreover,  in  young 
children  aspiration  might  possibly  suffice. 
As  soon  as  possible,  however,  in  all  adult 
cases,  the  pus  must  be  evacuated  by  free 
incision.    But  in  all  ordinary  cases  incision 
must  be  practised  at  once  on  the  discovery 
of  pus  in  the  pleura.    An  anaesthetic  must 
be  used,  and  the  operation  deliberately  per- 
formed.  Chloroform  in  these  cases  seems  to 
put  less  strain  upon  the  limited  breathing 
powers  than  ether;  it  need  not  be  pushed  j 
far.    If  for  any  reason  general  anaesthesia 
be  undesirable,  it  may  be  obtained  locally  by 
one  of  the  sprays  having  this  power,  or  by 
pressing  against  the  part  a  lump  of  ice  pre- 
viously dipped  in  salt.    If  the  patient  be  of 
spare  body,  let  the  opening  be  taken  a  little 
outside  and  below  the  angle  of  the  scapula 
— say,  in  the  eighth  interspace,  which  site  is 
above  the  fine  of  an  adherent  or  drawn-up 
diaphragm ;  if  he  be  stout  and  muscular,  a 
more  lateral  operation  may  be  preferred, 
though  drainage  is  more  continuous  and 
thorough  by  a  posterior  opening,  and  the 
ribs  are  there  less  liable  to  fall  together.  A 
scalpel  is  first  thrust  straight  through  the 
chest-wall  on  the  upper  margin  of  a  rib,  a 
grooved  director  is  inserted  alongside  of  the 
scalpel,  and  the  incision  is  enlarged  with  a 
curved  probe-pointed  bistoury  to  the  size  of 
an  inch  or  an  inch  and  a  half.    Some  sur- 
geons recommend  that  incision  be  carried  so 
far  as  the  pleura  only,  and  the  latter  forced 
open  by  dressing  forceps. 

It  is,  we  repeat,  of  the  greatest  possible 
importance  that  all  the  instruments  in  use 
be  disinfected,  and  the  whole  operation  and 
dressings  carried  out  on  the  antiseptic 
method.  From  the  time  of  the  operation 
the  temperature  should  fall  rapidly  to  the 
normal;  if  it  rise  again,  the  rise  will  be 
almost  surely  due  to  occlusion  of  the  open- 


ing.   To  prevent  this  we  insert  a  short,  stiff 
drainage-tube.     False-membranes  as  thick 
as  wash-leather  may  oppose  themselves  at 
first,  and  the  tube  therefore  should  be  pro- 
portionately large  ;  but  these  soon  break 
down  into  curdy  shreds,  and  the  tube  may 
be  then  reduced  in  diameter.    Injections  of 
a  simple  or  antiseptic  character  into  the 
cavity  of  empyema  are,  in  the  writer's  opin- 
ion, to  be  avoided.    They  are  rarely  of  use, 
they  often  increase  irritation,  and  are  some- 
times attended  with  distressing  or  alarming 
general  symptoms.1    The  great  secret  is  to 
'  secure  free  and  complete  drainage ;  if  this  be 
attained  the  cavity  will  purify  itself.  This 
is  as  true  of  closing  cavities  as  of  freshly 
opened  cavities;  for  to  inject  sinuses,  in  the 
hope   of  procuring  adhesion  and  closure, 
rarely  succeeds  and  often  does  harm.  In 
like  manner,  to  probe  the  opening  of  an 
empyema  is  generally  a  mistake.     If  the 
opening  discharge  for  a  long  period,  it  may 
be  well  once  for  all  to  ascertain  the  length 
and  direction  of  the  sinus ;  but  it  is  better  to 
enlarge  the  opening  if  necessary,  or  even  to 
make  another,  than  to  fret  the  part  by  re- 
peated explorations.    Resection  of  a  portion 
of  a  rib  has  been  recommended  by  some 
surgeons,  even  as  a  part  of  the  ordinary 
operation.    If  a  neglected  empyema  have 
shrunk  or  discharged  spontaneously,  if  the 
ribs  have  come  into  contact,  or  if,  after  open- 
ing, the  continuance  of  the  discharge  seem 
to  depend  on  rigidity  of  the  chest-wall  and 
carnification  of  lung,  then  resection  of  con- 
siderable portions  of  several  ribs  on  Est- 
lander's  method  may  carefully  be  considered 
by  the  surgeon.  But  the  practice  of  resection 
in  ordinary  cases  is  unnecessary  and  meddle- 
some. 

In  the  exudations  of  tuberculous  or  carci- 
nomatous disease,  operation  may  be  justi- 
fiable by  the  temporary  relief  given  to  the 
sufferer ;  paracentesis  must,  however,  be  pre- 
ferred to  incision  as  long  as  possible,  as  the 
incision  is  not  likely  to  close.  If  after  the 
removal  of  a  collection  of  pus,  and  the  estab- 
lishment of  really  free  drainage,  the  discharge 
become  more  offensive  and  the  fever  remain, 
the  disease  is  probably  tubercular  and  the 
forecast  of  the  worst.  It  will  be  remembered, 
however,  that  the  pus  may  not  all  be  included 
in  one  cavity  or  in  cavities  which  communi- 
cate. It  is  needless  to  say  that  each  separate 
cavity  will  need  its  own  operative  relief. 

Sometimes  empyemas  have  been  treated 
by  repeated  aspirations,  instead  of  by  incision 
and  continuous  drainage.  It  is  hopeless  to 
attempt  the  cure  of  a  aero-purulent  discharge 
by  this  method,  but  a  collection  of  laudable 
pus  once  removed  by  the  aspirator  has  in 
rare  cases  failed  to  return.  The  chance  of 
success  by  this  method,  even  in  young  chil- 
dren, is  too  slight  to  be  looked  for  with  any 

1  Jennsolmo  has  collected  forty-five  such  cases 
in  Iicv.  do  Mid.,  July  1802. 
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confidence,  and  the  repetition  of  these  aspi- 
rations does  not  prevent  the  gradual  conden- 
sation of  the  lung,  nor  the  formation  of  a 
pulmonary  fistula.  There  is  no  difference 
in  method  between  the  performances  of  these 
operations  in  childhood  and  in  age,  but  in 
childhood  recovery  is  generally  more  rapid 
and  sure.  Nor  is  there  any  difference  of 
method  in  operating  upon  a  case  in  which 
a  pulmonary  or  other  ill-placed  fistula  has 
already  formed;  nor  is  the  performance  of 
the  operation  much  the  less  urgent  in  such 
cases,  even  if  the  bronchial  opening  be  free 
and  not  valvular.  In  rare  cases  it  may  be 
possible  to  drain  a  pyopericardium  through 
the  pleural  opening.1  In  cases  of  double 
empyema  a  day  or  two  should,  if  possible, 
be  allowed  to  intervene  between  the  two 
operations,  especially  in  children;  there  is 
no  small  risk  of  collapse  or  of  pulmonary 
oedema  in  doing  both  operations  together. 

It  is  desirable  that  after  each  or  any  re- 
moval of  fluid  from  the  chest  the  re-expan- 
sion be  assisted  by  respiratory  gymnastics. 
The  best  method  of  obtaining  this  end  is 
by  graduated  exercise ;  by  the  inhalation  of 
compressed  air ;  or  by  residence  at_  high 
elevations.  Massage  and  faradism  will  be 
found  necessary  under  such  circumstances. 

Means  have  been  proposed  by  which  the 
entrance  of  air  into  an  empyematous  cavity 
under  drainage  might  be  prevented,  and  the 
lung  thus  helped  to  expand  under  inspira- 
tion. The  need  of  absolute  freedom  in  drain- 
ing and  dressing,  however,  must  discourage 
the  use  of  all  complex  apparatus ;  and  if  the 
operation  be  performed  early  and  antisepti- 
cally,  it  is  marvellous  how  well  the  lung  will 
recover  itself. 

3.  Pleura,  Air  in.— Synon.  :  Pneumo- 
thorax ;  Fr.  Pneumothorax ;  Ger.  Luft- 
brust. 

Definition. — Pneumothorax,  as  its  name 
imports,  is  the  state  in  which  the  pleural 
cavity,  normally  vacuous,  or  rather  non- 
existent as  a  space,  contains  air  or  other  gas 
without  intermixture  of  liquid.  If  air  or 
gas  be  present  together  with  pus,  blood,  or 
a  watery  fluid,  we  give  to  the  resulting  state 
the  compound  names,  Pyopneumothorax, 
Hcematopneumothorax,  and  Hydropneumo- 
thorax  respectively.  The  gaseous  contents 
in  these  cases  may  precede  the  entry  of  the 
fluid  or  succeed  it,  and  in  the  latter  case  it 
may  perhaps  be  developed  as  a  product  of 
decomposition.  These  conditions,  though 
not  wholly  unknown  to  the  predecessors  ot 
Laennec,  nevertheless  were  first  adequately 
distinguished  and  clinically  demonstrated  by 
him. 

Etiology.— Pneumothorax  is  a  commoner 
event  than  would  be  supposed,  were  we  to 
confine  our  attention  to  cases  which  are  re- 

1  Of.  Sir  W.  Savory,  Med.  Chvr.Tran*.  vol.  lxvi. 
p.  285 ;  and  Mr.  Godlee,  Brit.  Med.  Journ.  Oct.  15, 
1802,  p.  880. 


corded  under  this  name.  It  is  often  an  inci- 
dent in  the  course  of  other  diseases,  and  of 
none  more  often  than  phthisis.  Pneumo- 
thorax sometimes,  but  rarely,  appears  as  a 
primary  event,  and  disappears  again  with- 
out further  complication;  more  usually  it 
occurs  as  one  result  of  wounds  of  the  chest, 
of  purulent  pleuritis,  of  phthisis,  or  of  some 
rarer  disease,  such  as  ulceration  of  the  oeso- 
phagus, stomach,  or  gall- ducts,  carcinoma, 
and  the  like,  which  effect  an  opening  into 
the  cavity.  If  air  be  mechanically  admitted 
to  the  pleural  cavity,  decomposition  of  other 
contents  may  add  to  the  volume  of  that 
which  was  admitted.  Even  in  those  few 
cases  in  which  pneumothorax  seems  'idio- 
pathic ' — in  which,  that  is,  we  find  pneumo- 
thorax to  be  the  first,  the  sole,  and  the  last 
morbid  state — we  are  almost  bound  to  assume 
that  this  state  is,  in  fact,  secondary,  and 
due  to  some  perforation  the  cause  and  place 
of  which  escape  our  search.  That  such  cases 
do  occur  is  unquestionable;  the  most  fre- 
quent cause  being  a  strain,  noticed  or  un- 
noticed at  the  moment.  One  such  case,  in 
the  writer's  experience,  was  due  to  a  strain 
at  the  oar,  another  to  a  strain  during  gym- 
nastics, a  third  to  some  unknown  cause.  All 
three  subjects  were  vigorous  men,  and  soon 
recovered  on  expectant  treatment.  In  pass- 
ing to  the  cases  of  more  obvious  causation, 
those  due  to  wounds  of  the  chest  are  the 
first  to  meet  us,  and  need  not  detain  us. 
That  any  wound  perforating  the  wall  of  the 
chest  and  the  pleura  may  permit  air  to  be 
drawn  by  suction  into  the  pleural  cavity  is 
obvious.  .  . 

Of  the  same  kind,  but  of  reverse  origm,  is 
the  pneumothorax  which  in  empyema  often 
but  not  necessarily  follows  perforation  of  the 
lung  with  ejection  of  the  pus  upwards,  or 
less  often  perforation  of  the  chest-wall  by 
ulceration  outwards.  In  these  cases  of  pyo- 
pneumothorax we  have  to  deal,  of  course, 
with  the  presence  both  of  pus  and  of  air 
in  the  pleura.  Pneumothorax  is  not  infre- 
quently met  with  as  a  complication  of 
phthisis  pulmonalis.  It  occurs  for  the  most 
part  in  the  later  stages  of  the  disease,  and 
often  escapes  observation  ;  less  frequently  it 
is  met  with  in  the  earlier  stages,  and  is  then 
betrayed  at  once  by  its  symptoms.  Its 
occurrence  may  be  aided  or  not  by  such  a 
strain  as  a  fit  of  coughing.  That  pneumo- 
thorax is  not  a  mere  uniform  result  ot  ulcer- 
ative processes  in  the  lung  is  due,  of  coiu-se, 
to  the  anticipation  of  a  breach  of  surface  by 
previous  adhesive  inflammation.  In  phthisis, 
happily,  the  perforation  as  a  rule  is  minute, 
and  the  quantity  of  matter  escaping  into  the 
cavity  small-so  small  as  to  be  generally  in- 
adequate to  produce  the  physical  signs  ot 
fluid  contents.  In  other  cases  the  escape 
may  be  more  abundant,  or  a  more  abundant 
effusion  comes  from  the  pleura  itself,  as  a 
consequence  of  the  resulting  irritation.    Y\  e 
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then  have  to  deal  with  an  obvious  hydro- 
pneumothorax,  or  pyopneumothorax.  The 
opening  by  which  air  escapes  into  the  pleural 
cavity  may  be,  and  often  is,  valvular,  so  that 
its  entry  dining  inspiration  may  not  be 
balanced  by  its  exit.    In  this  way  air  may 
accumulate  imder  pressure.    If,  as  in  empy- 
ema, the  lung  be  already  collapsed,  this  pres- 
sure is  the  less  distressing;  if  the  lung  be 
wholly  or  in  part  open,  the  pressure  adds  to 
the  degree  of  the  sudden  embarrassment  due 
to  rapid  collapse  of  lung,  and  to  encroach- 
ment upon  the  surrounding  parts,  including 
the  opposite  lung.    Air  thus  entering  the 
pleural  cavity  is  often  purified  from  septic 
elements  by  its  nitration  through  the  lung, 
unless  it  pass  through  cavities  and  alveoli 
already  charged  with  septic  matters.  In 
puncturing  the  chest-wall  with  a  fine  trocar, 
in  cases  of  serous  effusion,  the  lung  is  some- 
times wounded,  and  air  escapes  into  the 
pleura.    The  accident  is  an  untoward  one ; 
but  the  air  which  thus  escapes  into  the  pleura 
is  so  cleansed  by  its  passage  through  a 
healthy  lung  that,  as  a  rule,  it  sets  up  no 
putrefaction,  and  is  itself  quickly  absorbed. 
The  puncture  heals  too  rapidly  to  permit  of 
any  continuous  transpiration,  but  the  quan- 
tity suddenly  admitted  may  add  a  good  deal 
to  the  suffocative  distress  of  the  patient.  A 
similar  state  of  things  is  not  uncommonly 
seen  in  the  practice  of  the  surgeon,  when  an 
injury  which  breaks  a  rib  also  drives  its 
broken  point  or  points  through  the  costal 
and  pulmonary,  pleurae. 

It  is  said  that  in  emphysema  the  bursting 
of  dilated  lobules  may  set  up  pneumothorax, 
and  we  may  wonder  that  this  event  should 
be  so  rare.  Perforation  into  the  pleural  cavity 
by  ulcerative,  cancerous,  or  other  destructive 
changes,  either  in  the  lung  itself  or  such 
neighbouring  organs  as  the  oesophagus,  the 
stomach,  the  bowel  or  connected  ducts,  is 
not  very  rare  in  cases  of  malignant  disease ; 
and  the  entry  of  air,  food,  or  other  foreign 
matters  into  the  pleura  sets  up  suffocative 
and  inflammatory  symptoms,  which  add 
greatly  to  the  miseries  of  the  last  days  of 
life.  There  are,  no  doubt,  other  kinds  of 
disease  by  which  air  may  find  its  way  into 
the  pleural  cavity;  but  the  above  description, 
with  little  or  no  essential  difference,  will 
apply  to  all. 

Anatomical  Characters.  —  Under  this 
head  we  have  little  to  say  in  respect  of 
pneumothorax,  and  we  have  not  here  to  deal 
with  the  further  appearances  of  hydrothorax 
or  empyema.  A  patient  would  rarely  die  of 
simple  pneumothorax;  for  if  death  be  mainly 
due  to  this,  yet  unless  it  occurred  within  the 
5«  few  days  it  is  probable  that  some  degree 
of  inflammation  would  follow  the  disturbance. 
In  the  vast  majority  of  cases,  of  course,  the 
pneumothorax  is  secondary  to  some  other 
disease,  and  any  fluid  or  other  matters  found  : 
with  the  air  in  the  chest  may  be  due,  not  to  ' 


■    the  mere  admission  of  septic  air  into  the 
i    cavity,  but  to  the  admission  of  decomposing 
elements  into  it.   As  concerns  the  presence 
i    of  air  alone,  we  have  only  to  say  that  in 
most  cases— especially  in  the  cases  in  which 
air  has  reached  the  pleura  by  a  valvular 
opening— the  affected  side  of  the  chest  may 
be  visibly  distended.    In  such  a  chest  the 
pressure  of  the  contained  air  may  well  be 
not  negative  only  but  positive,  and  on  punc- 
ture the  imprisoned  air  may  escape  with  a 
hissing  noise  ;  if  the  air  be  contained  under 
high  pressure,  the  out-rush  may  be  very  strong 
—strong  enough  to  blow  out  a  candle.  This 
air  is  usually  deoxidised,  and  rich  in  carbonic 
acid ;  if  there  be  decomposing  matters  in  the 
cavity,  it  is  likely  also  to  contain  sulphuretted 
hydrogen.    Neighbouring  parts  will  be  found 
more  or  less  dislocated  directly  as  the  degree 
of  compression  of  the  contained  air,  and  in- 
versely as  the  amount  of  adhesion  limiting 
its  extent.    Bilateral  pneumothorax  of  great 
extent  is,  of  course,  incompatible  with  life ; 
if  on  necropsy  it  be  found  double,  we  may  be 
sure  that,  on  one  side  at  any  rate,  it  came 
on  at  the  moment  of  death. 

Symptoms.— The  symptoms  of  pneumo- 
thorax are  of  course  the  more  distinct  the 
less  the  symptoms  of  the  primary  malady. 
In  those  rare  cases  in  which  pneumothorax 

comes  on  apparently  as  a  primary  disease  

that  is,  in  which  the  mode  of  entrance  of  air 

into  the  pleural  cavity  is  most  obscure  we 

find  the  chief  symptoms  to  be  dyspnoea  and 
a  sense  of  faintness,  pain  being  a  less  uniform 
symptom,  and  present  only  when  the  entrance 
of  air  is  followed  by  irritation  and  inflamma- 
tion from  the  fluid  or  solid  matters  which 
accompany  the  gaseous.    Aseptic  air  alone 
does  not  set  up  inflammation,  nor  much 
irritation.    Fever,  in  like  manner,  depends 
not  upon  the  entrance  of  air,  but  of  the 
irritating  matters  which  accompany  it,  and 
excite  inflammation.   It  may,  like  the  pain, 
be  considerable ;  it  may  not  be  present  at 
all ;  or,  again,  it  may  be  lost  in  the  fever  of 
the  primary  malady,  or  show  itself  but  as 
a  shght  exacerbation  of  that  fever.  The 
dyspnoea,  in  part  mechanical,  in  part  prob- 
ably reflex,  is  necessarily  attended  by  in- 
crease of  pulse-rate;  the  two  events  being 
but  different  aspects  of  the  same  machinery. 
The  degree  of  these  accelerations,  as  has  been 
hinted,  depends  upon  the  amount  of  previous 
accommodation  in  the  chest,  and  upon  the 
quantity,  if  any,  of  fluid  and  solid  concurring 
with  the  gaseous  escape.   The  escape  of  air 
with  irritating  matters  suddenly  into  the 
pleural  cavity  of  a  person  suffering  but  little 
from  a  phthisical  ulceration,  or  of  one  sur- 
prised by  an  accident  in  the  midst  of  health, 
will  cause  dyspnoea  almost  suffocative  in 
degree,  faintness,  great  acceleration  of  the 
pulse,  and  intense  pain.    If  the  affair  be 
more  serious  thcro  may  also  be  symptoms  of 
collapse,  including  a  fall  of  temperature,  cold 
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extremities,  ashen  face,  colliquative  sweats, 
and  chill  breath.  On  the  other  hand,  in 
pneumothorax  occurring  towards  the  end 
of  phthisis,  when  a  pulmonary  ulcer  breaks 
into  the  pleura  widely  adherent  about  a  lung 
already  half-obliterated,  an  attack  of  chest- 
pain  may  follow  a  bad  fit  of  coughing,  and  be 
often  put  down,  like  the  dyspnoea  and  the 
pulse-rate,  to  the  fatigues  and  distress  of  a 
restless  night.  The  patient's  general  condi- 
tion may  not  be  very  markedly  altered  in  such 
cases,  and  the  pneumothorax  is  often  over- 
looked. Cough  and  expectoration  of  course 
assume  no  proportions  in  simple  pneumo- 
thorax ;  but  if  pneumothorax  be  established 
on  the  bursting  of  an  empyema  into  a 
bronchus,  it  is  obvious  that  cough  and  ex- 
pectoration will  be  the  most  prominent  of 
the  symptoms.  It  is  well  to  remind  the 
reader  that  emphysema  of  the  skin  may 
result  from  the  breach  which  causes  the 
pneumothorax,  or  on  the  other  hand  may  be 
present  without  pneumothorax,  even  in  cases 
of  fractured  rib,  and  in  cases  of  interlobular 
emphysema  passing  to  the  neck  by  way  of 
the  mediastinal  tissue. 

The  physical  signs  are  as  follows  :  The 
affected  side,  in  well-marked  cases,  may  be 
enlarged  in  girth  and  of  a  rounder  form.  It 
is,  moreover,  still  in  respiration,  the  half  of 
the  chest  being  fixed  (probably  in  the  in- 
spiratory position),  or  only  dragged  a  little 
by  the  efforts  of  the  accessory  muscles.  Air, 
like  fluid,  may  press  down  the  diaphragm, 
thrust  the  mediastinum  aside,  and  change 
the  place  of  the  heart.  The  lung  of  the 
affected  side  will  tend,  of  course,  to  recede  to 
the  point  of  the  equiUbrium  of  elasticity.  In 
other  cases,  as  in  pyopneumothorax  with  re- 
traction, the  affected  side  often  falls  in  so  as 
to  be  of  less  girth  than  the  sound  side.  Vocal 
fremitus  must  be  absent  if  the  lung  be 
wholly  collapsed,  or  far  removed  from  the 
wall  of  the  chest ;  if  the  lung  be  adherent  in 
part  to  the  chest-wall,  vocal  fremitus  may  be 
proportionally  perceptible,  and  it  may  be 
possible  to  ascertain  by  other  methods  how 
far,  if  at  all,  the  lung  is  adherent.  Decubitus 
is  usually  on  the  affected  side. 

Percussion  gives  us  great  assistance  in  the 
detection  of  pneumothorax,  the  sound  being 
tympanitic  everywhere  where  lung  is  not,  by 
adhesion  or  repression,  kept  in  contact  with 
the  chest-wall,  and  often  extending  beyond 
the  normal  boundaries  of  the  affected  side. 
There  is  something  about  the  loud,  low- 
pitched,  and  extensive,  if  not  definitely  tym- 
panitic, vibrations  of  the  stricken  chest  in 
pneumothorax  which  is  very  characteristic. 
On  the  other  hand,  it  is  said  that  if.  the 
pleura  be  tightly  distended  by  air  under  high 
pressure  the  percussion  note  may  rise  to 
positive  dulness ;  the  presence  of  fluid  will 
dull  the  percussion  considerably  or  altogether, 
in  districts  which  will  vary  with  the  quantity 
of  fluid  and  the  position  of  the  patient.  In 


pyopneumothorax,  with  a  bronchial  fistula, 
the  sharp  line  between  hyper-resonance  and 
dulness  may  be  changed  after  a  profuse  ex- 
pectoration.   By  percussion  with  palpation 
the  dislocation  of  neighbouring  parts  and 
organs  may  be  ascertained.    The  ausculta- 
tory phenomena  of  pneumothorax  are  curious, 
and  were  known  even  to  Hippocrates.  If 
we  confine  ourselves  to  pneumothorax  pure 
and  simple,  auscultation  is  generally  almost 
negative  ;  in  rare  cases  we  may  detect  by  a 
blowing  (amphoric)  sound  the  entrance  and 
exit  of  air  by  a  free  opening,  but  in  such  cases- 
fluid  is  always  present  as  well ;  a  few  re- 
sonant rales  may  also  be  heard,  especially 
near  the  shoulder-blade.    The  voice-sounds 
also  and  the  cough  may  be  more  or  less 
amphoric.    Vesicular   breathing  is  never 
heard.    In  pneumothorax,  there  is  often 
present  the  peculiar  phenomenon  called  the 
metallic  ring.    After  death  this  metallic  echo 
is  always  to  be  obtained,  but  during  life  the 
increased  tension  of  the  gas  at  the  higher 
temperature  may  prevent  it.    In  addition  to 
this  a  very  clear  cracked-pot  sound  may  be 
heard  in  some  cases  of  pyopneumothorax 
with  a  wide  fistula.    The  metallic  tinkle  of 
succussion,  which  was  known  to  Hippocrates, 
consists  in  the  echo  of  splashing  or  dripping 
fluid  in  the  air-containing  pleural  cavity;  and 
indeed  other  sounds  generated  inside  the 
patient,  such  as  the  heart-beat,  cough,  &c, 
may  take  this  metallic  consonance  from  the 
chest- cavity,  and  may  betray  pneumothorax 
or  illustrate  it.    In  the  same  case,  at  different 
times,  such  sounds  may  be  heard,  or  may  be 
inaudible — variations  which  are,  perhaps,  due 
either  to  mechanical  conditions  dependent 
upon  adhesions,  the  formation  of  false-mem- 
branes, the  shape  of  the  cavity,  or  the  tension 
of  the  contained  gases.    See  Physical  Exa- 
mination. 

Diagnosis. — The  diagnosis  of  pneumo- 
thorax by  the  signs  and  symptoms  above 
named  is  not  difficult,  if  its  occurrence  be 
sudden,  and  the  patient  not  too  ill  to  forbid 
examination.  If  the  presence  of  adhesions 
prevent  the  development  of  these  symptoms, 
the  case  may  be  more  obscure,  but  by  so 
much  the  less  serious.  As,  on  the  one  hand, 
in  an  enormous  moist  cavity  it  is  conceiv- 
able that  metallic  and  succussion  sounds 
may  be  heard,  so,  on  the  other  hand,  pyo- 
pneumothorax, restricted  by  adhesions  to 
small  dimensions,  might  simulate  a  cavity. 
Indeed,  diagnosis  might  be  impossible  in 
such  cases,  but,  speaking  generally,  the  dul- 
ness and  retraction  of  the  chest-wall  over  a 
cavity  would  assist  the  diagnosis.  Distension 
of  the  stomach;  with  elevation  of  the  dia- 
phragm, or  diaphragmatic  hernia,  could 
scarcely  be  mistaken  for  pneumothorax  by 
anyone  who  fairly  took  into  consideration  all 
the  facts  and  history  of  the  case.  As  em- 
pyema, especially  in  children,  may  lead  to 
purulent  pericarditis,  so  may  pyopneumo- 
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thorax  by  perforative  process  have  pyo- 
pneiunopericardium  added  to  it.  Emphy- 
sema of  the  lungs  gives  rise  to  tympany 
sometimes  as  great  as  of  pneumothorax. 
Emphysema,  however,  is  always  two-sided, 
and  rarely  dissociated  from  sibilus  or  other 
sign  of  open  bronchial  tubes.  In  cases  of 
pyo-  or  sero-pneumothorax  there  may  be 
great  difficulty  in  determining  the  quantities 
of  tluid  and  of  gas  respectively  in  the  cavity  ; 
so  much  as  three  quarts  of  fluid  may  co- 
exist with  a  great  deal  of  resonance  above  it. 
Tapping  alone  could  decide  the  matter,  and 
in  such  a  case  would  probably  be  indicated. 

Prognosis. — This  obviously  depends  so 
largely  upon  the  causes  and  concomitants  of 
the  pneumothorax,  that  any  general  direc- 
tions are  impossible.  The  tendency  of  air  in 
the  pleura  is  to  absorption.  The  prognosis 
of  chest-wounds,  of  phthisis,  of  empyema, 
contains  differences  too  wide  for  formula- 
tion. It  is  asserted  that  pneumothorax,  by 
the  sudden  oppression  of  the  lung  through 
the  indrawn  air,  may  cause  rapid  and  even 
sadden  death. 

Treatment.— The  treatment  of  pneumo- 
thorax in  like  manner  must  depend  greatly 
upon  the  nature  of  the  primary  malady.  In 
pyopneumothorax  from  empyema  operation 
is  the  first  necessity  in  a  patient  of  sound 
constitution.    Whether,  in  any  given  case  of 
phthisis,  pyopneumothorax  should  be  dealt 
with  by  operation  may  become  a  question— 
a  question  usually,  but  by  no  means  always, 
to  be  decided  in  the  negative.    Still,  cases 
do  occur  in  which  the  volume  or  character 
of  the  effusion,  and  the  chronicity  of  the 
lung-disease,  may  outweigh  the  risks  of 
operating;  aspiration  should  be  tried  alone 
in  the  first  instance.    In  wounds  of  the 
chest-wall,  or  of  the  pulmonary  pleura,  the 
puncture  rarely  closes  so  soon  as  to  imprison 
the  air  in  a  state  of  higher  tension  than  the 
atmosphere.    Such  a  thing  may  occur,  how- 
ever, especially  with  valvular  openings,  and 
the  displacement  of  organs  and  respiratory 
distress  may  indicate  that  relief  is  urgently 
needed.     If  it  be,  a  fine  trocar  may  be 
nserted  into  the  chest,  and  by  means  of  a 
ube  air  may  be  permitted  to  escape  through 
ater  or  under  antiseptic  dressings  until 
uihbnum  is  re-established.     The  hypo- 
ermic  use  of  morphine  is  as  valuable  in 
othing  the  pain  and  distress  of  pneumo- 
orax  as  of  like  suffering  elsewhere. 
4  Pleura,      Dropsy     of.  -  Synon.  : 
ydrothorax;     Fr.    HydrnlJiorax ;  Ger. 
rust  wassersuch  t . 

Definition.— As  the  word  implies,  this  is 
e  term  given  to  simple  aqueous  effusions 
to  the  thoracic  cavity. 
Description.— Hydrothorax  is  not  to  be 
classed  with  the  effects  of  inflammation,  but 
with  dropsies  elsewhere,  and  is  the  com- 
panion in  many  cases  of  ascites  and  anasarca. 
An  other  cases  it  exists  alone,  but  is  rarely 


confined  to  one  side  of  the  thorax,  and 
perhaps  never  exists  as  a  sole  malady.  "We 
may  say  generally  that  it  is  liable  to  arise 
under  the  following  circumstances :  when 
the  whole  circulation  is  so  impeded  that 
venous  pressure  is  increased — as,  for  instance, 
in  disease  of  the  mitral  valve  or  its  orifice ; 
when  venous  arrest  is  due  to  some  local 
causes,  as,  for  instance,  to  the  pressure  of 
localised  swellings  upon  veins,  or  to  venous 
thrombosis ;  when  the  bronchial  glands  are 
enlarged ;  when  in  renal  disease  the  removal 
of  water  from  the  system  is  checked ;  or, 
finally,  when  the  quality  of  the  whole  blood 
is  so  deteriorated  by  disease,  or  the  circula- 
tion is  so  changed  by  cold,  or  other  such 
general  influence,  that  its  serum  tends  to 
exude  passively  from  the  vessels.     In  the 
first  and  third  cases  we  should  expect  to 
find  dropsy  in  both  pleural  cavities,  in  the 
second   case  the    transudation  might  be 
limited  to  one  of  them.    On  the  other  hand, 
it  is  to  be  remarked  that  such  transudations 
rarely  stand  at  the  same  height  in  the  two 
cavities,  and  indeed  the  contents  of  one  of 
them  is  often  so  small  in  volume  that  the 
hydrothorax  may  seem  to  be  unilateral.  As 
a  matter  of  experience,  hydrothorax  is  chiefly 
seen  in  diseases  of  the  heart  and  kidneys,  in 
scarlet  fever  without  renal  affection,  in  septic 
and  other  diseases  of  the  blood,  and  in  the 
cancerous  and  other  cachexias,  whether  there 
be  local  disease  of  the  pleura  or  not. 

Diagnosis.  —  The    diagnosis   of  hydro- 
thorax and  its  measure  are  easy,  except  in  a 
few  cases  where  the  effusions  are  restrained 
by  adhesions.  The  lung  moves  more  readily 
than  in  pleuritic  effusion,  the  diaphragm 
often  retains  its  normal  relations,  the  line  of 
dulness  does  often  shift  (while  in  inflamma- 
tory effusion  it  practically  does  not),  and 
vesicular  breathing  may  not  be  absent. 
_  Treatment.— Hydrothorax  in  the  major- 
ity of  cases  is  not  formidable  in  itself,  and 
(being  not  uncommonly  an  event  of  the  last 
days  or  hours  of  life)  is  perhaps  only  noticed 
at  the  necropsy.    Diuretics  and  hydrago°ue 
purgatives  act  more  readily  in  hydrothorax 
than  in  inflammatory  serous  effusions.  Still, 
if  it  increase  so  far  as  to  harass  the  breatliin" 
or  to  add  to  the  dangers  of  the  disease,  the 
fluid  should  be  drawn  away  by  a  fine  trocar 
without  any  fear  of  purulent  "change.    It  is 
well,  however,  to  prevent  the  entrance  of  air 
into  the  chest,  lest  the  fluid  have  in  any 
def,Tee  an  inflammatory  nature,  as  it  may 
well  have,  for  instance,  in  scarlatina  or  ne- 
phritis.   The  operation  may  be  repeated  a 
great  number  of  times  if  re-accumulations 
make  it  necessary.     The  fluid,  if  wholly 
non-inflammatory,  appears  as  a  greenish  or 
yellowish  transparent  water ;  it  contains  no 
clots  nor  does  it  coagulate  in  the  vessel; 
it  may  not  contain  corpuscular  elements.  It 
contains  albumen,  and  its  specific  eravitv  is 
about  1008°.    The  presence  of  a  corpuscular 
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precipitate,  any  turbidity  of  the  fluid  or 
tendency  to  coagulation,  will  at  once  suggest 
a  degree  of  pleuritis.  in  heart-disease  with 
much  venous  stasis,  or  much  arterial  de- 
generation, the  effusion  is  not  rarely  tinged 
with  blood. 

5.  Pleura,  Hsem.orrh.age  into.  — 
Synon.  :  Hemothorax. — Bloodstained  effu- 
sions may  occur,  as  we  have  said,  even  in 
simple  pleurisy,  but  more  commonly  in  such 
conditions  as  scurvy,  tubercle,  cancers,  and 
the  like.  A  purely  sanguineous  effusion  is 
generally  the  result  of  wounds  of  the  chest 
or  its  viscera;  but  it  may  also  arise  from 
within,  as  from  rupture  of  the  heart  or  of  an 
aneurysm,  or  from  a  bleeding  cancer.  The 
means  of  examination  or  treatment  of  such 
cases,  in  so  far  as  these  are  possible,  may 
be  gathered  from  the  preceding  sections. 
Hemorrhage  into  the  pleura  from  direct 
extravasation  may  be  left  awhile,  on  the 
chance  of  re-absorption.  If  this  does  not 
seem  on  the  way,  a  tentative  puncture  may 
be  made.  If  the  issue  be  ichorous  the  patient 
will  probably  become  febrile,  and  the  major 
operation  be  needed  sooner  or  later. 

6.  Pleura,  Morbid  Growths  in.— 
The  pleura  enjoys  no  complete  freedom  from 
the  invasion  of  sarcomatous  or  carcinoma- 
tous growths;  but  growths  of  the  former 
class  are  very  rare,  except  as  intrusions 
from  neighbouring  parts.     Cancer  is  found 
less  rarely.    The  frequency  of  mammary 
cancer,  and  the  neighbourhood  of  the  pleura 
to  the  breasts,  increases  the  danger  of  secon- 
dary mischief  in  the  former  part.  Pleural 
mischief  is,  indeed,  a  common  consequence 
of  mammary  cancer,  and  may  be  the  fatal 
conclusion  of  a  case.    It  occurs  after  or 
before  operations  of  excision.     From  the 
cancer  in  the  wall  of  the  chest  simple  in- 
flammation often  extends  to  the  pleura,  and 
produces  the  usual  results.    In  other  cases 
the  cancerous  growth  is  itself  propagated  to 
the  costal  pleura,  and  spreads  from  thence. 
The  cancer  is  usually  seen  in  the  form  ol 
small  flattened  or  rounded  elevations,  rich 
in  blood-vessels.    If  septic  matters  escape 
into  the  pleural  cavity  its  effusions  may  soon 
become  putrid.    It  is  said  that  a  rapid  de- 
generation of  cells,  either  cancerous  or  tuber- 
cular, may  give  rise  to  a  quantity  of  fat- 
droplets  so  great  that  a  layer  of  fat  may  be 
seen  to  stand  on  the  top  of  the  serosity  with- 
drawn by  tapping.    Blood,  too,  easily  issues 
from  highly  vascular  formations-whether 
cancerous,  tubercular,  or  _  simply  mflamma- 
tory ;  and  may  be  seen  in  the  fluids  after 

'little  to  be  said  of  .the  symptoms 
and  signs  of  such  cases  that  ^J^e  tad 
under  the  more  general  heads  of  Lungs, 
Morbid  Growths  in;  Mediastinum,  Diseases 
of;  and  2.  Pleura,  Inflammation  ol.  ine 
diagnosis  of  cancerous  or  other  such  masses 
from  their  own  effusions  or  from  simple  eflu- 
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sions,  let  it  be  frankly  repeated,  is  sometimes 
impossible  without  the  needle.  The  prognosis 
in  such  cases  will  not  depend  upon  the  pleuritic 
changes  alone ;  and  the  only  remark  to  be 
made  on  their  treatment  is  that  paracentesis, 
in  the  secondary  effusions,  is  not  wholly  to  be 
declined.  Some  such  patients  have  obtained 
from  repeated  puncture  not  only  a  prolonga- 
tion of  life,  but  also  great  relief  of  suffering. 

Hydatid  of  Pleura.— Hydatid  is  rarely 
met  with  in  England  either  in  pleura  or  lung, 
and  in  either  place  occurs  rather  as  a  secon- 
dary than  as  a  primary  event.  The  most 
common  source  of  thoracic  hydatid  is  the 
liver,  whence  it  tends  to  invade  rather  the 
right  side  of  the  chest,  and  may  rise  nearly  to 
the  clavicle.  In  some  cases,  when  the  cyst 
is  comparatively  small  and  unbroken,  its 
nature  may  be  suspected  from  its  position 
and  outline. 

In  other  cases,  and  especially  when  the 
cyst  has  ruptured  into  the  pleural  cavity, 
physical  diagnosis  can  give  no  distinctive 
evidence,  and  we  have  to  make  what  we  can 
out  of  the  history  and  other  circumstances  of 
the  case. 

In  view  of  operative  interference,  it  may 
in  a  few  cases  be  needful  and  possible  to  dis- 
tinguish hydatid  of  the  pleura  from  hydatid 
of  the  lung,  but  this  is  a  question  rather 
for  discussion  in  connexion  with  pulmonary 
diseases.  Pain  would  suggest  pleural  rela- 
tions, and  if  a  small  cyst  he  deep  in  the 
lung  tubular  breathing  might  be  audible  in 
the  partially  compressed  overlying  lung- 
tissue.  When  a  hydatid  cyst  breaks  mto 
the  pleural  cavity,  its  treatment  falls  under 
the  ordinary  rules  of  pleuritic  effusion,  but 
aspiration  alone  will  rarely  suffice  for  a  cure. 

T.  Clifford  Allbutt.' 

PLEURODYNIA  {nlevpd,  the  side; 
and  obim,,  pain).— Synon.  :  Intercostal  My- 
ahna;  Fr.  Plewrodynie;  Ger.  Settenschmerz. 
A°name  for  muscular  rheumatism  or  cramp 
affecting  the  chest-wall.  See  Chest-Walls, 
Morbid  Conditions  of;  Cramp;  and  Rheu- 
matism, Muscular. 

PLEURO  -  PNEUMONIA.  —  This 
compound  word  signifies  a  combination  of 
inflammation  of  the  pleura  and  of  the  ung 
itself.  In  all  cases  of  acute  pneumonia  there 
is  a  certain  degree  of  pleurisy  corresponding 
to  the  inflamed  lung;  but  it  is  of  little  oi  no 
practical  significance,  there  being  only  some 
exudation  on  the  pleural  surfaces.  Pleuro- 
pneumonia implies  that  the  two  morbid 
conditions  are  actually  associated  in  various 
degrees,  giving  rise  to  then- respective  patho- 
fo Teal  changes,  and  each  thus  influencing 
the  symptoms  and  physical  signs.  Indivi- 

l  The  writer  has  to  acknowledge  the  valuable 
heir/ of  Dr.  Wardrop  Griffith  of  Leeds,  both  in  col- 
lating materials  and  revising  proofs  for  the  present 
article. 
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dual  cases,  therefore,  present  many  diver- 
sities, in  accordance  with  the  different  ways 
and  degrees  in  which  the  two  diseases  are 
combined.  It  may  happen  that  they  are 
associated  from  the  first ;  or  one  may  super- 
vene during  the  progress  of  the  other,  in  this 
way  mollifying  its  course,  and  not  uncom- 
monly rendering  the  diagnosis  more  or  less 
obscure  and  difficult.  Obviously  the  exact 
conditions  present  in  the  chest  under  such 
circumstances  can  only  be  positively  deter- 
mined by  adequate  physical  examination  ; 
and  it  must  be  remembered  that  the  pleuritic 
and  pulmonary  conditions  will  each  tend  to 
modify  the  signs  produced  by  the  other.  No 
general  rules  can  be  laid  down  as  to  pro- 
gnosis or  treatment,  but  every  case  must  be 
regarded  on  its  own  merits,  in  accordance 
with  the  principles  laid  down  in  the  articles 
which  treat  of  pneumonia  and  pleurisy  re- 
spectively. See  Lungs,  Inflammation  of; 
and  Pleura,  Diseases  of. 

Frederick  T.  Roberts. 

PLEUHOTHOTONOS  (irXcvpo&y, 
laterally;  and  tovos,  tension). — A  form  of 
tetanic  spasm,  in  which  the  body  is  bent 
towards  one  side.    See  Tetanus. 

PLOMB  TERES,  in  France.— Thermal 
waters,  with  some  soda,  Bilicate,  and  arsenic. 
See  Mineral  Waters. 

PNEUMATOCELE  (nvevfiav,  the  lung; 
and  kt)\t),  a  tumour). — Hernia  of  the  lung. 
See  Lungs,  Malpositions  of. 

PNEUMO GASTRIC  NERVE,  Dis- 
eases of.— Synon.  :  Fr.  Maladies  du  Nerf 
Pneumogastrique ;  Ger.  Krankheiten  des 
Vagus.— Of  all  the  cranial  nerves,  the  pneu- 
mogastric  has  the  most  extensive  distribu- 
tion, supplying  the  pharynx,  larynx,  lungs, 
heart,  oesophagus,  and  stomach,  and  even,  in 
part,  the  intestines  and  the  spleen.  In  some 
of  the  so-called  functional  diseases  of  the 
organs  which  it  supplies  its  action  is  con- 
spicuously deranged.  The  symptoms  of  its 
disease  are  thus  very  extensive,  and  it  will 
be  well  first  to  describe  them  generally,  and 
afterwards  to  consider  in  detail  those  which 
merit  separate  description. 

Some  of  the  functions  of  the  vagus  depend 
upon  fibres  of  the  spinal  accessory  which  join 
H,  but  it  is  convenient  to  consider  these  in 
this  article. 

The  pneuinogastric,  it  will  be  remem- 
bered, arises  from  the  side  of  the  medulla, 
between  the  glosso-pharyngeal  above,  and 
the  spinal  accessory  below,  and  to  the  outer 
side  of  the  hypoglossal.  The  fibres  of 
ongin  come  from  a  tract  of  grey  matter 
which  is  continuous  below  with  the  nucleus 
of  the  spinal  accessory,  and  above  lies  (in 
the  calamus  scriptorius)  between  the  hypo- 
glossal and  internal  auditory  nuclei,  while  to 


the  outer  side  of  its  upper  extremity,  and 
more  deeply  seated,  is  the  nucleus  of  the 
glosso-pharyngeal.  The  trunk  of  the  nerve, 
after  receiving  fibres  from  the  spinal  acces- 
sory, and  giving  off  some  small  branches  (of 
which  the  most  important  is  one  to  the  external 
ear),  passes  down  the  neck,  behind,  and  in 
the  same  sheath  with,  the  carotid  artery ; 
enters  the  thorax  on  the  right  side,  over  the 
subclavian  artery,  and,  on  the  left,  between 
the  subclavian  and  the  carotid;  passes 
through  the  thorax  beside  the  oesophagus ; 
and  ends  in  branches  to  the  stomach,  spleen, 
and  intestines.  The  most  important 
branches  are  the  pharyngeal,  which,  with 
the  glosso-pharyngeal,  form  the  plexus  of 
the  same  name  ;  the  superior  laryngeal ;  the 
recurrent  laryngeal,  which  passes  back,  the 
left  around  the  arch  of  the  aorta,  the  right 
around  the  subclavian  artery;  branches  to 
the  oesophagus ;  pulmonary  branches  which, 
by  means  of  the  pulmonary  plexus,  supply 
the  lung ;  and  branches  which  form  the  car- 
diac plexus  for  the  heart. 

^Etiology.— The    deep  position  of  the 
pneumogastric  and  its  branches  preserves  it 
from  some  forms  of  damage,  although  its 
extensive  course  renders  it  liable  to  suffer 
from  many  causes.    The  nucleus  in  the  me- 
dulla may  be  damaged  by  local  softening, 
haemorrhage,  or  slow  degeneration ;  but  in 
all  these  cases  other  adjacent  nuclei  suffer 
(see  Labio-glosso-laryngeal  Paralysis). 
The  nerve,  at  its  origin  from  the  medulla, 
may  be  compressed  by  thickening  of  the 
meninges,  growths  from  the  meninges  or 
bones,  or  aneurysm  of  the  vertebral  artery. 
Affections  of  the  nerve  due  to  syphilis  are 
almost  always  the  result  of  meningeal  dis- 
ease   in  this  situation.     Other  adjacent 
nerves  commonly  suffer  at  the  same  time. 
The  trunk  of  the  nerve  is  sometimes,  but 
rarely,  implicated  in  punctured  or  gunshot 
wounds;  incised    and    lacerated  wounds 
damaging  it  are  usually  immediately  fatal 
from  lesion  of  the  large  blood-vessels  to 
winch  it  is  contiguous.    In  surgical  opera- 
tions the  trunk  and  branches  of  the  nerve 
are  occasionally  injured.     The  trunk  has 
been  tied  in  ligature  of  the  carotid,  and 
divided  in  the  removal  of  deep-seated  tu- 
mours.   In  such  operations  in  the  lower  part 
of  the  neck  it  is  often  difficult  also  to  avoid 
injury  to  the  recurrent  laryngeal.    In  exci- 
sion of  an  enlarged  thyroid  both  recurrent 
laryngeals  have  been  repeatedly  excised,  from 
the  time  of  Galen  down  to  the  present.  Sar- 
comatous and  other  tumours,  and  enlarged 
glands,  may  compress  or  involve  the  nerve 
in  almost  any  part  of  its  course  ;  and  inter- 
ference with  its  function  especially  occurs 
from  Buch   disease  in  regions  limited  by 
rigid  structures,  as  in  the  upper  part  of  the 
neck,  near  the  skull,  and  in  the  upper  part  of 
the  thorax.    Aneurysms  may  compress  the 
nerve  or  its  branches  ;  and  the  recurrent 
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laryngeals  suffer  from  this  cause  with  es- 
pecial frequency,  because  they  pass  round 
large  blood-vessels.  The  left  suffers  much 
more  frequently  than  the  right,  because  the 
arch  of  the  aorta  is  more  frequently  affected 
by  aneurysm  than  the  subclavian.  An  en- 
larged thyroid  may  compress  the  recurrent 
laryngeal  nerves,  and  symptoms  due  to  such 
compression  may  vary  with  the  varying  size 
of  the  tumour.  The  nerve  is,  in  rare  cases, 
the  seat  of  neuromata.  Neuritis  of  the  trunk 
of  the  nerve,  due  to  cold,  is  supposed  to  be 
an  occasional  cause  of  symptoms,  but  such 
cases  are  extremely  rare.  It  is  probably 
sometimes  involved  in  very  severe  and  grave 
cases  of  multiple  neuritis,  including  that  due 
to  diphtheria  and  to  beriberi. 

Symptoms. — It  must  be  remembered  that 
the  vagus  nerve,  besides  containing  motor 
fibres  for  the  pharynx  and  larynx,  is  the  chief 
afferent  nerve  for  the  respiratory  centre.  It 
contains  accelerating  and  inhibitory  fibres 
for  this  centre,  but  the  former  preponderate, 
so  that  experimental  division  of  the  nerve  in 
an  animal  renders  the  respirations  less  fre- 
quent, but  deeper,  while  stimulation  of  the 
divided  (central)  end  quickens  the  respira- 
tion,  and  may  even  arrest  it  in  tetanic 
standstill.    The  inhibitory  fibres  are  con- 
tained chiefly  in  the  superior  laryngeal  nerve, 
and  their  stimulation  arrests  the  respiration 
in  muscular  relaxation.  The  vagus  is  the  in- 
hibitory nerve  of  the  heart ;  slight  stimulation 
increasing  the  diastolic  periods,  and  stronger 
stimulation  arresting    the    action  of  that 
organ.    On  division  of  the  nerve  the  cardiac 
contractions  are  accelerated.    It  has  been 
said  to  contain  trophic  fibres  for  the  heart 
and  lungs.  The  pneumogastric  is  an  afferent 
nerve  for  the  vaso-motor  centre,  the  action 
of  which  is  lowered  by  its  stimulation,  so  that 
the  arteries  throughout  the  body  are  relaxed. 
It  is  the  motor  and  sensory  nerve  for  the 
oesophagus;    the   sensory  nerve   for  the 
stomach ;  and  partly  also  the  motor  nerve 
for  the  stomach  and  intestines. 

Symptoms  due  to  paralysis  of  the  vagus  are 
more  frequently  met  with  than  those  which 
result  from  its  irritation.  Occasionally  both 
are  combined.  Laryngeal  spasm  and  vomit- 
ing are  the  irritative  symptoms  most  com- 
monly met  with,  but  occasionally  cardiac 
inhibition  occurs.  Czermak,  for  instance, 
was  able  to  arrest  his  heart  for  a  few  beats 
at  will,  by  pressing  a  small  tumour  of  the 
neck  against  his  pneumogastric.  Concato  had 
a  patient  in  whom  a  similar  inhibition  could 
be  caused  by  pressure  on  the  right  nerve. 
The  increased  frequency  of  pulse  which  cor- 
responds to  paralysis  of  the  nerve  has  been 
several  times  noted,  and  has  occasionally 
been  associated  with  diminished  frequency 
of  respiration,  although  the  laryngeal  para- 
lysis, also  resulting,  has  often  obscured  the 
effect  on  the  respiratory  movements,  tfoux 
tied  the  trunk  of  the  vagus  with  the  left 


carotid ;  instantly  respiration  was  arrested, 
but  the  pulse  was  also  retarded.  The  ligature 
was  immediately  relaxed,  but  the  patient 
died  in  half  an  hour.  Robert  also  tied  the 
nerve  with  the  carotid ;  the  patient,  who  was 
conscious,  immediately  called  out,  '  I  am 
suffocated ! '  and  his  voice  became  hoarse. 
He  recovered,  but  the  hoarseness  continued 
for  six  months.  A  good  example  of  inter- 
ference with  the  functions  of  the  vagus  has 
been  recorded  by  Guttmann.  A  lad,  after 
diphtheria,  presented  paralysis  of  the  palate 
and  of  one  sternomastoid.  His  respiration 
quickly  became  reduced  to  twelve  per  minute, 
and  very  laboured,  while  his  pulse  rose  to 
120,  and  he  died  in  a  few  hours.  In  many 
other  cases  a  similar  change  in  the  pulse  ancL 
respiration  has  been  noted,  and  even  a  pulse- 
rate  of  160-200.  In  the  face  of  these  obser- 
vations, and  of  experiments  on  animals,  it  is 
not  easy  to  understand  a  fact,  said  to  have 
been  observed  by  Billroth,  who  excised  half 
an  inch  of  one  pneumogastric,  which  was 
implicated  in  a  tumour,  without  any  resulting 
symptoms. 

The  important  central  relations  of  the 
vagus,  above  alluded  to,  cause  its  derange- 
ment to  form  part  of  many  so-called  func- 
tional disorders  of  the  central  nervous 
system.  Its  nucleus  forms  part  of,  or  is  con- 
nected with,  the  respiratory  centre,  which  is 
conspicuously  disturbed  in  hydrophobia  and 
some  other  diseases.  The  phenomena  of 
'  Cheyne-Stokes  breathing,'  or  '  respiration  of 
ascending  and  descending  rhythm,'  are  prob- 
ably the  result  of  lowered  action  of  the 
respiratory  or  pneumogastric  centre  (see 
Respiration,  Disorders  of).  This  symptom 
is  met  with  in  cerebral  htemorrhage,  uraemia, 
meningitis,  and  in  some  cardiac  diseases. 
The  central  connexions  of  the  vagus,  in  the 
hemispheres,  extend  to,  or  are  connected 
with,  those  parts  which  are  concerned  in 
emotion,  and  it  is  probably  through  the 
agency  of  this  nerve  that  the  heart's  action 
is°  affected  in  excitement  and  fear.  In  many 
epileptio  fits  the  central  representations  oi 
the  nerve  are  the  parts  through  which  the 
consciousness  is  first  affected,  and  hence  the 
so-called  '  epigastric  aura,'  which  may  seem 
to  ascend  to  the  throat. 

A  similar  disturbance  is  in  aU  probability 
the  cause  of  the  globus  hystericus  and  of  the 
laryngeal  spasm,  which  are  conspicuous  in 
some  epileptic  and  hysteroid  seizures.  The 
nerve  is  closely  connected  with  the  centre  or 
nerves  for  equilibration,  so  that  severe  ver- 
tigo, on  whatever  dependent,  is  often  followed 
bv  vomiting.  The  pneumogastric  nucleus  is 
contiguous  to  the  internal  auditory  mic lens, 
and  part  of  the  auditory  nerve,  that  which 
comes  from  the  semicircular  canals  (the 
space-nerve  of  Cyon),  is  known  to  be  con- 
cerned in  equilibration.  In  .the  vertigo 
which  results  from  disease  of  this  nerve,  or  ot 
the  canals  (labyrinthine  or  auditory  vertigo), 
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vomiting  is  very  common,  and  the  nausea 
and  retching  of  sea-sickness  are  probably  due 
to  the  deranged  action  of  the  semicircular 
canals,  in  consequence  of  the  motion  of  the 
endo-lymph  disturbing  their  nerve-endings, 
which  in  turn  affect  the  pneumogastric 
centre.  It  is  possible  that  the  connexion  of 
the  vagus  with  the  equilibrial  nerves  is  by 
means  of  the  cerebellum,  disease  of  which 
so  constantly  causes  vomiting,  although  this 
connexion  has  not  yet  been  traced.  Con- 
versely, gastric  disturbance  of  the  vagus  is 
often  accompanied  by  vertigo,  especially 
when  combined  with  pre-existing  imperfect 
action  of  the  auditory  nerve. 

1.  Pharyngeal  Branches.  —  The 
branches  of  the  pneumogastric  which  enter 
the  pharyngeal  plexus  supply  the  constrictors 
of  the  pharynx  and  the  soft  palate.  Some 
have  asserted  that  all  the  pharyngeal  branches 
are  derived  from  the  spinal  accessory.  The 
branches  to  the  soft  palate  are  derived  from 
the  spinal  accessory.  When  one  vocal  cord 
is  paralysed  from  disease  of  the  roots  of 
the  spinal  accessory,  the  levator  palati  on  the 
same  side  is,  as  a  rule,  also  paralysed,  and 
very  often  there  is  palsy  of  that  side  of 
the  tongue  from  damage  to  the  adjacent 
roots  of  the  hypoglossal  nerve.  See  Palate, 
Paralysis  of. 

(1)  Paralysis.  —  Etiology.  —  The  most 
common  cause  of  paralysis  of  the  pharynx 
is  disease  of  the  origin  of  the  nerve  in  the 
medulla  ;  such  disease  commonly  also  in- 
volves adjacent  nuclei  (see  Labio-glosso- 
labyngeal  Paealysis).  Paralysis  may,  how- 
ever, result  from  meningeal  disease  outside 
the  medulla,  from  disease  of  the  bones  of  the 
base  of  the  skull,  but  scarcely  ever  from  dis- 
ease outside  the  skull.  It  occasionally  forms 
part  of  diphtheritic  paralysis. 

Symptoms.— The  chief  symptom  is  diffi- 
culty in  swallowing.  Food  lodges  in  the 
pharynx  about  the  epiglottis,  and  small  par- 
ticles and  liquids  may  enter  the  larynx.  If 
the  paralysis  is  limited  to  the  superior  con- 
strictor, liquids  may,  it  is  said,  be  forced  up 
into  the  nose  by  the  contraction  of  the  middle 
constrictor ;  but  it  is  doubtful  whether  this 
occurs  unless  the  palate  also  is  paralysed. 
The  affection  of  one  nerve  causes  only  slight 
trouble  in  deglutition,  no  doubt  because  of 
the  circular  arrangement  of  the  muscular 
a  ores. 

Diagnosis.  —  The  only  conditions  with 
which  paralysis  of  the  pharynx  can  be  con- 
lonnded  are  spasm  and  organic  disease.  The 
writer  once  saw  an  elderly  man  with  dis- 
tinct pharyngeal  paralysis,  who  had  been 
sent  to  an  eminent  surgeon  because  the  diffi- 
culty in  swallowing  was  supposed  to  indicate 
cancer  of  the  throat.    A  careful  examination 

"roaUy  sufficient  for  the  distinction. 

W  Spasm.— Spasm  of  the  pharynx  may 
be  recognised  by  its  paroxysmal  character, 
ana  ,s  almost  always  part  of  '  functional • 


nervous  disease.  It  forms  part  of  the  spasm 
of  hydrophobia ;  and  occurs  in  hysteria,  and 
m  some  other  allied  states.  Individuals  are 
sometimes  met  with  who  are  unable  to  take 
food  except  when  alone,  so  great  is  the 
amount  of  pharyngeal  spasm  which  results 
from  the  emotion  induced  by  the  presence  of 
other  people.  Other  emotional  states  may 
have  a  like  effect ;  in  fear  and  intense  grief 
swallowing  may  be  impossible,  partly  from 
this  cause. 

2.  Laryngeal  Branches.— It  will  be  re- 
membered that,  of  the  two  laryngeal  nerves, 
the  superior  is  the  sensory  nerve  for  the 
larynx,  and  also  supplies  motor  power  to  the 
crico-thyroid  muscle,  which  is  the  tensor  of 
the  cords;  while  the  recurrent  laryngeal  is 
purely  motor,  and  supplies  the  other  muscles. 
The  motor  fibres  of  both  are  derived  from 
the  spinal  accessory.  Of  the  muscles,  the 
most  important  in  regard  to  paralysis  are 
the  chief  abductor,  the  posterior  crico-ary- 
taenoideus  (which  draws  the  postero-external 
angle  of  the  arytenoid  cartilage  backwards, 
and  so  moves  the  processus  vocalis  outwards) ; 
the  chief  adductor,  the  lateral  crico-arytsenoi- 
deus  (which  draws  the  postero-external  angle 
of  the  arytenoid  cartilage  outwards,  and  thus 
the  processus  vocalis  inwards)  ;  and  the 
arytaenoideus  (which  approximates  the  two 
arytenoid  cartilages).  Other  muscles,  acting 
at  the  same  time,  increase  the  power  of 
closure. 

(1)  Paralysis.— Only  paralysis  of  the  ab- 
ductors and  adductors  need  be  discussed  in 
this  article.  That  of  the  tensors  and  laxors 
of  the  vocal  cords,  although  very  important 
among  laryngeal  diseases,  is  always  the  re- 
sult of  local  conditions,  not  of  lesions  of  the 
pneumogastric  nerve. 

^Etiology.— Almost  all  diseases  of  the 
nerve-trunk  affect  the  fibres  to  the  larynx 
the  only  exception  being  the  diseases  of  the 
trunk  below  the  origin  of  the  recurrent  laryn- 
geal. Syphilitic  and  other  intracranial  dis- 
ease, injuries,  and  pressure  by  tumours,  all 
have  this  consequence  ;  and  the  motor  para- 
lysis is,  necessarily,  almost  as  complete  in 
disease  of  the  recurrent  laryngeal  as  in  that 
ot  any  part  of  the  trunk  of  the  pneumo- 
gastric. In  multiple  neuritis,  especially  that 
due  to  diphtheria  and  toxic  influences  other 
than  alcohol,  the  larynx  is  also  sometimes 
paralysed.  Disease  affecting  the  fibres  of 
origin  of  tho  spinal  accessory  at  the  medulla, 
or  its  trunk  in  the  neck,  or  the  recurrent 
nerve,  usually  causes  paralysis  on  one  side 
only,  but  unilateral  palsy  is  rare  from  general 
causes,  such  as  those  that  give  rise  to  poly- 
neuritis. Disease  of  the  nucleus  of  the  nerve 
is  usually  bilateral.  Another  occasional 
cause  of  bilateral  paralysis  is  tho  implica- 
tion of  both  recurrents  in  growths  in  tho 
upper  part  of  the  thorax. 

Symptoms.— In  oomplete  unilateral  para- 
lysis the  affected  vocal  cord  is  usually  in 
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half- abduction,   in    the   position  assumed 
after  death.     Although  there  is  loss  of  all 
movement,  that  of  adduction  is  the  obtrusive 
defect.    In  phonation,  the  unaffected  cord 
moves  up  to  or  beyond  the  middle  line,  while 
the  paralysed  cord  remains  motionless  ;  and 
the  movements  outwards  in  inspiration  and 
inwards  in  expiration,  are  performed  only 
by  the  healthy  cord.    The  voice,  under  these 
circumstances,  may  be  hoarse,  or  it  may  be 
little  altered,  the  healthy  cord  being  moved 
beyond  the  middle  line  into  sufficient  prox- 
imity to  the   other  to   permit  phonation. 
Complete  approximation,  such  as  is  necessary 
for  a  cough,  is  impossible  ;   and  in  the 
attempt  to  cough  the  patient  only  succeeds 
in  driving  air  quickly  through   the  open 
glottis,  and  no  sudden  explosive  cough  is 
possible.    Sometimes,  in  complete  unilateral 
paralysis,  the  affected  cord  is  not  in  semi- 
abduction,  but  is  nearly  up  to  the  middle 
line.    It  is  in  the  position  for  phonation,  and 
so  there  is  no  defective  approximation  in 
uttering  vowel-sounds ;  but  when  phonation 
is  over,  and  especially  during  inspiration, 
the  healthy  cord  is  abducted,  while  the  para- 
lysed cord  remains  motionless.    Thus  the 
loss  of  abduction  is  the  conspicuous  defect. 
On  what  the  difference  in  the  position  of  the 
paralysed  cord  depends,  whether  it  is  in  ab- 
duction or  in  adduction,  is  not  quite  certain. 
The  position  of  adduction  is  seen  especially 
in  paralysis  of  the  recurrent  nerve.    One  ex- 
planation is  that  the  position  of  abduction  is 
the  early  state,  and  that  after  a  time,  m  some 
cases,   adduction  results   from  unopposed 
muscular  contracture  (Eiegel),  but  it  is  prob- 
able that  the  key  to  the  problem  lies  m  the 
greater  power  of  the  adductors,  which  causes 
adduction  to  result  from  electrical  stimula- 
tion of  the  recurrent  laryngeal,  and  a  defect, 
equally  distributed,  will  have  far  more  rela- 
tive influence  on  the  more  feeble  abductors. 
When  the  cord  is  in  the  position  of  adduc- 
tion, the  voice  is  high-pitched.  At  rest  there 
is  no  dyspncea,  but  on  exertion  the  unab- 
ducted  cord  interferes  with  the  entrance  of 
sufficient  air,  and  respiration  becomes  stridu- 
lus and  short ;  but  there  is  rarely,  if  ever, 
sufficient  dyspncea  to  render  tracheotomy 
necessary.  _ 

Bilateral  paralysis  is  much  less  common. 
It  may  be  due  to  central  disease;  to  diph- 
theria ;  to  multiple  neuritis ;  to  pressure  on 
both  recurrent  laryngeal  nerves  from  tumours 
in  the  upper  part  of  the  thorax  ;  or  to  the 
iniury  of  these  nerves  in  the  excision  ot  en- 
larged thyroid.  Two  remarkable  cases  have 
been  recorded  (Baiimler,  Johnson),  in  which 
pressure  on  one  recurrent  laryngeal  and  vagus 
has  caused  paralysis  of  both  vocal  cords,  in 
one  case  equally,  in  the  other  less  on  the  side 
opposite  to  the  tumour  than  on  the  same 
side.  Sir  George  Johnson  suggests  that  the 
mechanism  is  probably  an  inhibition  ot  the 
central  nucleus  on  both  sides,  by  the  pressure 


of  the  afferent  fibres  in  the  vagus.    In  bi- 
lateral paralysis  the  same  difference  in  the 
position  of  the  cords  is  met  with  as  in  uni- 
lateral paralysis.    Sometimes  they  are  apart, 
in  half-abduction,  and  sometimes  approxi- 
mated in  adduction.    In  each  case  they  are 
motionless.  In  the  first  instance  the  absence 
of  the  adduction  for  phonation  is  more  con- 
spicuous than  the  want  of  respiratory  move- 
ment, and  leads  to  the  condition  being  desig- 
nated paralysis  of  the  adductors;  in  the 
latter  the  absence  of  the  normal  abduction 
on  inspiration  attracts  chief  attention,  and 
there  is  said  to  be  paralysis  of  the  abductors. 
It  is  probable  that  the  explanation  above 
given  applies  to  these  cases  also.    The  differ- 
ence between  the  two  in  their  symptoms  is 
very  great.    When  the  vocal  cords  are  in 
abduction,  phonation  is  almost,  or  quite, 
impossible,  and  there  is  no  closure  of  the 
glottis  in  cough.    There  may  be  no  dyspnoea 
except  during  very  active  exercise.  Whenr 
however,  the  cords  are  near  the  middle  line, 
the  patient's  condition  is  very  different.  He 
is  able  to  speak,  but  only  in  a  high,  stridulous 
voice.  The  most  urgent  symptoms  arise  from 
the  absence  of  the  normal  respiratory  move- 
ments. Instead  of  being  abducted  in  inspira- 
tion, the  pressure  of  the  air  brings  the  cords 
closer  together,  while  the  current,  in  expira- 
tion, separates  them.      This  inspiratory 
approximation  of  the  cords  constitutes  a 
source  of  the  gravest  danger.    When  the 
patient  is  at  rest  enough  air  may  enter  to 
prevent  dyspnoea,  but  exertion  brmgs  on 
stridor  and  intense  difficulty  of  breathing. 
The  least  swelling  of  the  cords  occludes  the- 
glottis  entirely.    This  condition  is  one  of 
<rreat  rarity,  and  is  most  commonly  due  to 
central  disease,  especially  of  degenerative- 
nature.  .  . 

Slight  impairment  of  adduction  ot  the 
cords  is  a  very  common  and  much  less 
grave  affection,  met  with  in  general  weak- 
ness, hysteria,  and  local  inflammatory  dis- 
eases. It  has  been  termed  '  phonic  paralysis, 
because  in  the  slight  effort  of  speaking  the 
cords  are  not  approximated,  while  in  the 
stronger  effort  of  the  cough  they  are  brought 
together  perfectly.  It  does  not  result  from 
nerve-lesions.  . 

Ancesthesia  of  the  larynx  may  result  from 
disease  of  the  superior  laryngeal  nerve,  but 
is  extremely  rare  from  this  cause.  Lessened 
sensibility,  bilateral  in  character,  is  not  un- 
common in  central  disease  of  the  medulla. 

(2)  Spasm.— The  common  form  of  spasm 
of  the  larvngeal  muscles  is  that  ot  the 
adductors."  The  muscles  which  close  the 
glottis  are  far  more  powerful  than  those 
which  open  it,  hence  any  irritation  of  the 
nerves-direct,  central,  or  reflex-causes 
closure.  For  this  closure,  since  it  plays  an 
important  part  in  many  physiological  pro- 
oesW  a  central  mechanism  is  provided, 
Whloh  is  readily  excited  by  various  menus. 
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In  cough,  for  instance,  it  may  be  stimulated, 
not  only  from  the  special  afferent  nerves  of 
the  throat,  larynx,  and  lungs,  but  also  by 
those  of  the  stomach,  and  even,  it  is  believed, 
by  the  branch  of  the  vagus  which  goes  to 
the  external  auditory  meatus.  Spasmodic 
cough  may  result  from  the  simple  irritability 
of  the  centre,  as  in  hysteria  ;  and  a  peculiar 
barking  cough  is  occasionally  the  result  of 
masturbation  in  boys.  In  whooping  cough, 
again,  the  glottis,  after  being  closed,  is  im- 
perfectly relaxed,  so  that  a  sound  accom- 
panies the  next  inspiration.  Simple  laryngeal 
spasm,  without  implication  of  the  expiratory 
muscles  (laryngismus  stridulus),  occurs  in 
children,  in  whom,  in  consequence  of  the 
constitutional  condition  known  as  rickets, 
the  central  nervous  system  is  in  a  state  of 
undue  irritability.  In  this  the  vaso-motor 
centre  seems  to  participate ;  a  child,  on  some 
exciting  cause,  as  a  start,  a  reflex  impression, 
or  on  none,  suddenly  turns  pale,  is  unable  to 
get.  its  breath  for  a  few  seconds,  and  then, 
the  spasm  relaxing,  air  is  drawn  through  the 
slowly  opening  glottis  with  a  crowing  noise. 
Quite  similar  attacks  may  occur  in  adults.  1 
They  may  be  accompanied  by  distinct  con- 
vulsive action  elsewhere.  In  the  paroxysms 
of  epilepsy  a  similar  combination  is  seen ; 
the  epileptic  cry  is  the  result  of  laryngeal 
spasm.  Hydrophobia  also  is  attended  with 
a  paroxysmal  closure  of  the  glottis. 

Since  the  closure  of  the  glottis  is  the 
physiological  effect  of  irritation  of  the  afferent 
laryngeal  nerves,  it  is  not  surprising  that 
spasm  accompanies  a  large  number  of  laryn- 
geal diseases,  varying  in  its  prominence 
according  to  the  irritative  nature  of  the 
disease,  and  the  irritability  of  the  reflex 
mechanism ;  and,  since  the  latter  is  most 
intense  in  children,  we  have  in  them  a  con- 
dition in  which  the  slightest  local  catarrh 
gives  rise  to  spasm.  The  attacks  tend  to 
occur  especially  at  night,  when  the  reflex 
centres,  released  by  sleep  from  the  control 
of  the  higher,  are  in  their  most  active  state. 
Spasm  may  occur,  not  merely  from  irritation 
of  the  laryngeal  nerve,  but  from  that  of  the 
vagus  below,  or  by  compression  by  tumour, 
the  afferent  nerves  from  the  lungs  being 
sufficient  to  generate  it.  Reflex  spasm  is 
always  bilateral  in  character.  Direct  spasm 
by  irritation  of  the  recurrent  laryngeal 
usually  involves  only  one  vocal  cord  ;  but  in 
a  few  cases  spasm  so  excited  has  been  bi-  j 
lateral.  This  result  can  only  be  explained 
either  by  assuming  the  irritation  of  some 
afferent  fibres,  or  by  ascribing  it  to  the  spasm  | 
of  the  arytsenoideus,  which  is  a  bilateral  i 
muscle  (Krishaber). 

A  very  rare  condition  of  '  functional 
spasm  '  has  been  described,  in  which  spasm 
is  excited  by  attempts  to  speak.  It  has  been 
thought  to  be  similar  in  its  nature  to  writer's 
cramp. 

8.  Pulmonary  Branches.— The  effect 


of  disturbance  of  the  pneumogastric  on  the 
respiratory  movements,  and  the  reflex  effect 
of  disturbances  of  the  afferent  pulmonary 
branches,  have  been  already  described.  The 
muscular  fibres  of  the  bronchi  are  innervated 
by  the  nerve,  and  their  paroxysmal  contraction 
in  asthma  is  thought  to  be  produced  through 
its  agency.  It  has  been  asserted  that  the 
plain  muscular  fibres,  said  to  exist  through- 
out the  lung-tissue,  are  supplied  by  it  (Ger- 
lach),  and  their  contraction  has  been  assumed 
to  explain  a  peculiar  form  of  emphysema, 
which  has  been  observed  in  compression  of 
the  pneumogastric  (Tuczek) ;  but,  since  deep 
breathing  of  a  costo-superior  type  was  ob- 
served, it  is  possible  that  the  effect  is  the 
result  of  the  energetic  respiration  from  the 
disturbance  of  the  centre.  The  pneumo- 
gastric is  commonly  believed  to  contain 
vaso-motor  fibres  for  the  vessels  of  the  lungs, 
but  Brown-Sequard  and  Franck  have  sepa- 
rately shown  that  these  fibres  are  contained, 
not  in  the  vagus,  but  in  the  sympathetic. 
Vascular  lesions  of  the  lungs  have,  however, 
been  observed  after  section  of  the  vagus. 
Michaelson  noted  rapid  congestion  and 
haemorrhage,  and  the  congestion  is  some- 
times noted  after  lesions  of  the  pons.  In  a 
case  of  haemorrhage  into  the  pons,  fatal  in 
two  hours,  the  writer  found  intense  con- 
gestion with  extravasation  into  the  left  lung, 
and  haemorrhages  in  the  left  extremity  of  the 
stomach. 

After  section  of  the  vagus,  animals  die 
from  chronic  pneumonia,  and  hence  the 
vagus  has  been  supposed  to  be  a  trophic 
nerve  for  the  lungs.  But  the  changes  have 
been  accounted  for  by  the  entrance  into  the 
bronchi  of  food  from  the  pharynx,  in  conse- 
quence of  the  obstructive  paralysis  of  the 
oesophagus,  and  the  paralysis  of  the  larynx 
(Traube,  Steiner).  All  admit  that  this  is  one 
cause  of  the  pulmonary  affection,  but  differ 
as  to  its  adequacy  in  all  cases.  The  question 
is  still  undecided. 

4.  Cardiac  Branches. — The  inhibitory 
effect  of  irritation,  and  the  acceleration  of  the 
heart's  action  which  results  from  lessened 
action  of  the  vagus,  have  been  before  alluded 
to.  The  increased  frequency  has  been  several 
times  observed  in  oases  of  local  disease  of  the 
vagus  in  the  thorax,  compression  by  medi- 
astinal tumours,  &o.  In  a  case  of  phthisis, 
for  instance,  in  which  the  pulse  was  at  first 
occasionally,  and  afterwards  constantly,  fre- 
quent (130-148),  Meixner  found  the  left  vagus 
enclosed  in  a  mass  of  enlarged  glands  in  the 
upper  opening  of  the  thorax.  The  vagus  is 
also  the  afferent  nerve  from  the  heart,  and 
although  we  are  normally  unconscious  of  the 
cardiac  action,  some  of  the  disordered  sensa- 
tions of  disease  are  apparently  produced 
through  its  agency.  The  subject  of  angina 
pectoris,  and  its  relation  to  the  vagus,  is 
discussed  in  a  separate  article,  but  it  may  be 
hero  noted  that  in  some  anginal  attacks  the 
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heart's  action  is,  for  a  time,  arrested  or  re- 
tarded, and  that  in  a  few  cases  these  symp- 
toms have  been  found  associated  with  organic 
disease  of  the  cardiac  plexus.  Thus  in  a  case 
in  which,  during  paroxysms  of  intense  anginal 
anguish,  the  heart's  action  was  arrested  for 
four  or  six  pulsations,  Heine  found  a  tumour 
involving  the  cardiac  plexus.  In  a  case 
recorded  by  Blandin,  anginal  attacks  were 
associated  with  a  small  tumour  of  the  vagus. 
Further,  there  are  afferent  fibres  from  the 
heart  inhibiting  the  action  of  the  vaso-motor 
centre,  and  these  are  probably  stimulated  in 
some  anginal  seizures.  See  Angina  Pec- 
toris. 

After  disease  or  injury  of  the  vagus,  the 
heart  has  been  found  in  a  state  of  fatty 
degeneration,  and  hence  it  has  been  thought 
that  the  vagus  contains  trophic  fibres  for  the 
cardiac  substance. 

5.  Branches  to  the  Alimentary 
Canal. — The  branches  to  the  oesophagus 
are  rarely  diseased  except  in  cases  of  affection 
of  the  nerve-trunk  or  of  the  centre.  In  very 
rare  cases  such  disease  has  caused  difficulty 
in  swallowing,  simulating  stricture.  Spasm 
of  the  oesophagus  is  more  frequent.  The 
vagus  is  the  sensory,  and  in  part  the  motor 
nerve  for  the  stomach.  Its  fibres  are  very 
sensitive  to  any  local  irritation,  and  not 
rarely  the  seat  of  spontaneous  neuralgia. 
Hunger  is  generally  believed  to  be  a  pneu- 
mogastrie  sensation,  and  complete  loss  of 
the  sensations  of  hunger  and  thirst  was 
noted  in  a  case  of  softening  of  the  root  of 
the  vagus  from  an  aneurysm  of  the  vertebral 
artery  (Johnson).  Appetite,  however,  is  not 
always  lost  in  animals  when  the  pneumo- 
gastrics  have  been  divided  (Eeid).  In  some 
cases  of  disease  of  the  nerve,  excessive  ap- 
petite has  been  noted.  This  symptom,  for 
instance,  was  present  in  one  case,  in  con- 
junction with  dyspnoea,  noisy  breathing,  and 
vomiting  of  unaltered  food;  post  mortem, 
both  pneumogastrics  were  found  atrophied 
(Swan).  In  another  case  of  insatiable  appe- 
tite, small  neuromata  were  found  on  the 
nerve.  It  is  possible  that  the  polyphagia 
may  be  in  part  the  result  of  the  defective 
digestion  of  food. 

The  pneumogastrio  is  also  in  part  the 
motor  nerve  of  the  stomach ;  after  its  section 
the  contractions  of  the  organ  are  lessened, 
although  not  altogether  arrested.  Vomiting 
is  probably  produced  through  its  agency,  by 
varied  reflex  and  central  irritation.  In  the 
latter  case  (as  in  meningitis)  the  vomiting  is 
sometimes  extremely  rapid.  The  writer  has 
known  paroxysmal  vomiting  to  result  from 
the  intermitting  pressure  of  a  tumour  on 
the  vagus;  and  Boinet,  having  exposed  the 
vagus  in  an  operation  in  the  neck,  noted 
that  whenever  he  touched  the  nerve  the 
patient  vomited. 

The  vagus  accelerates  the  contraction  of 
the  intestines,  but  no  intestinal  symptoms 


have  been  observed  to  result  from  its  dis- 
ease. 

General  Diagnosis. — The  chief  symptoms 
on  which  the  diagnosis  of  disease  of  the 
vagus,  in  any  given  case,  would  rest,  are  the 
laryngeal  paralysis ;  retarded  respiration ; 
accelerated  or  retarded  heart ;  and  vomiting. 
The  diagnosis  of  the  seat  of  the  disease  rests 
upon  the  range  of  the  symptoms,  and  the 
associated  morbid  processes.  Disease  of  the 
trunk  of  the  vagus  is  much  less  common 
than  disease  of  its  branches  or  roots.  Para- 
lysis of  one  vocal  cord,  for  instance,  is  almost 
always  the  result  of  pressure,  either  on  the 
recurrent  laryngeal,  or  on  the  roots  of  the 
spinal  accessory  at  the  medulla.  Bilateral 
symptoms  are  usually  due  to  central  disease, 
or  else  (if  slight)  are  of  merely  local  origin. 
In  most  cases  of  pressure  on  the  trunk  and 
branches  of  the  vagus  the  cause  of  the  symp- 
toms is  distinct,  the  only  exception  being 
deep-seated  tumours  in  the  thorax. 

Prognosis.— The  prognosis  is  that  of  the 
cause  of  the  disease,  and  is  sufficiently  dis- 
cussed in  other  articles. 

Treatment.  —  Little  can  be  said  on  the 
general  treatment  of  the  diseases  of  the 
pneumogastric,  since  it  depends  on  the  dif- 
ferent conditions  to  which  the  symptoms  are 
due,  and  which  are  described  elsewhere. 
Central  disease,  and  causes  of  pressure  on 
the  nerve,  are,  as  a  rule,  beyond  the  range  of 
treatment.  "Whenever  there  is  reason  to 
suspect  pressure  on  the  nerve-roots  (from  the 
combination  of  paralysis  of  the  tongue,  palate, 
and  one  vocal  cord),  iodide  of  potassium 
should  be  given,  since  this  condition  is  more 
frequently  due  to  syphilis  than  to  any  other 
cause.  In  laryngeal  paralysis  the  local  appli- 
cation of  electricity  is  sometimes  useful,  but 
more  so  in  the  weakness  which  depends  on 
local  causes  than  in  that  which  is  due  to 
nerve-lesions.  Injections  of  strychnine  are 
also  sometimes  useful,  even  when  its  admin- 
istration by  the  mouth  is  without  effect.  In 
central  paralysis  the  treatment  will  depend 
on  the  indication  given  by  the  mode  of  onset 
regarding  the  nature  of  the  lesion,  whether 
softening  or  degeneration.  In  all  spasmodic 
affections,  sedative  inhalations,  especially 
chloroform,  are  useful;  and  of  especial  ser- 
vice is  the  diminution  of  the  afferent  impres- 
sions from  the  larynx  such  as  may  be  pro- 
duced by  the  application  of  cocaine.  Brom- 
ides and  morphine  alone  lessen,  in  effective 
degree,  the  irritability  of  the  nerve-centre. 

W.  E.  Gowers. 

PNEUMOGRAPH  (vvevpav,  the  lungs ; 
and  ypaobo),  I  write).— An  instrument  for  re- 
cording the  movements  of  respiration.  See 
Physical  Examination. 

PNEUMONIA  (jTvtipuv,  the  lungs).— 
Inflammation  of  the  substance  of  the  lungs. 
See  Lungs,  Inflammation  of. 


PNEUMO-PEEICAEDIUM 

PNEUMOPERICARDIUM  (nvetpa, 
air;  and  rrcpiKapSiov,  the  pericardium). — A 
collection  of  gas  in  the  pericardium.  See 
Pericardium,  Diseases  of. 

PNEUMOTHORAX  (nvev^,  air ;  and 
6aypa£,  the  chest). — A  collection  of  gas  in  the 
cavity  of  the  pleura.  See  Pleura,  Dis- 
eases of;  and  Lungs,  Perforation  of. 

POCK. — A  popular  term  for  pustule,  as 
though  a  pocket  or  pouch  in  the  skin  filled 
with  pus.  From  the  plural  of  pock  is 
derived  pox ;  hence,  small-pox,  chicken-pox, 
the  great  pox  or  venereal  pox,  and  so  forth. 

PODAGRA  (ttovs,  the  foot;  and  aypa,  a 
seizure). — A  common  synonym  for  gout,  as 
it  usually  attacks  the  foot.    See  Gout. 

PODALGIA  (irovs,  the  foot;  and  akyos, 
pain). — A  name  for  pain  in  the  foot,  due  to 
any  cause,  such  as  gout,  rheumatism,  &c. 

POINTS  DOULOUREUX  (Ft.)— 
Tender  points  in  connexion  with  the  affected 
nerves  in  neuralgia.    See  Neuralgia. 

POISONOUS       ANIMALS.  —  See 

Yenom  and  its  Effects  ;  Venomous  Animals. 

POISONOUS  POOD. — Under  certain 
conditions,  various  articles  of  diet  may  be- 
come possessed  of  poisonous  properties. 
This  may  arise  from  a  variety  of  causes, 
in  addition  to  the  introduction  of  known  and 
specific  poisons.  Articles  of  food  may  be- 
come more  or  less  poisonous  from  the  follow- 
ing causes : — 

1.  Flesh  may  contain  some  poisonous 
substance  administered  as  a  drug  or  eaten  as 
a  food. 

2.  Poisonous  substances  may  be  derived 
from  the  vessels  in  which  the  food  has  been 
kept,  for  example,  tinned  provisions  may 
become  contaminated  with  tin  derived  from 
the  vessel  or  solder ;  beer  and  cider  which 
have  stood  in  leaden  pipes  may  become 
contaminated  with  lead. 

3.  Poisonous  substances  may  be  added 
by  way  of  adulteration,  as  in  the  case  of  the 
colouring  of  preserved  peas  and  olives  with 
copper  salts. 

4.  Certain  kinds  of  foods  may  develop 
poisons  even  in  the  fresh  state,  for  example, 
meat  and  some  kinds  of  fish,  as  mussels, 
salmon,  and  sardines. 

5.  Food  may  become  poisonous  from 
the  development  of  poisons  (such  as  pto- 
maines or  alkaloidal  poisons,  and  albumoses 
or  proteid  poisons)  as  the  result  of  fer- 
mentative or  putrefactive  changes  in  the 
albnrninous  constituents,  produced  by  the 
agency  of  ferments. 

0-  Food  may  be  poisonous  from  the  pre- 
sence of  the  germs  or  spores  of  certain 
specific  or  parasitic  diseases,  namely,  tuber- 
culosis, trichinosis,  actinomycosis,  hydatid 
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disease,  and  anthrax  disease  may  be  con- 
veyed to  man  in  this  way,  or  the  germs  or 
spores  of  diseases  may  obtain  access  to  food 
from  exposure  to  sewer  air. 

7.  The  flesh  of  animals  may  be  poisonous 
from  the  animals  having  fed  on  noxious  or 
poisonous  plants ;  and  under  this  head  may 
be  classed  poisonous  honey  which  bees  have 
gathered  from  poisonous  plants. 

8.  Food,  and  especially  milk,  may  be- 
come infected  with  pathogenic  micro-organ- 
isms or  poisons  of  human  origin,  for  example, 
enteric  fever,  diphtheria,  and  scarlet  fever. 

9.  Food  may  contain  various  parasites;  for 
description  of  which  see  Entozoa. 

Sound  and  unsound  meat. — The  obvious 
characteristics  of  good  sound  fresh  meat  are 
that  its  colour  is  red;  it  is  marbled  in  ap- 
pearance; firm  and  elastic  to  the  touch; 
possessing  a  slight  but  not  unpleasant  odour, 
which  is  especially  detected  when  a  clean 
knife  is  thrust  into  the  meat  and  withdrawn; 
and  when  exposed  to  the  air  for  a  day  or 
two,  it  should  neither  become  dry  on  the 
surface,  nor  wet,  nor  sodden.  Sound  meat 
is  slightly  acid  to  litmus  paper  ;  unsound 
meat  may  be  neutral  or  alkaline.  With 
commencing  putrefaction  the  colour  of  the 
meat  becomes  pale,  and  the  smell  disagree- 
able, and  later  the  meat  softens  in  parts 
and  turns  green. 

Poisonous  Meat.  — Cases  of  meat 
poisoning  have  occurred  from  the  eating  of 
the  following  kinds  of  meat :  boiled  ham, 
baked  pork,  boiled  and  salted  pork,  sausages, 
tinned  pigs'  tongues,  roast  beef,  brawn,  veal 
pie,  pork  pie,  beef  pie,  American  ham,  tinned 
ox-tongue,  chicken  broth. 

The  symptoms  exhibited  are  those  of 
more  or  less  severe  gastro-intestinal  disturb- 
ance, with  those  indicating  various  degrees 
of  disturbance  of  the  nervous  system.  °The 
first  symptoms  of  illness  usually  set  in  some- 
what suddenly,  at  a  varying  period  after  the 
eating  of  the  poisonous  food ;  they  consist  of 
nausea,  vomiting,  abdominal  pain,  and  diar- 
rhoea (the  stools  being  generally  of  a  very 
offensive  character),  accompanied  with  a 
sense  of  faintness,  muscular  weakness,  and 
feeling  of  prostration,  which  is  sometimes 
very  severe.  Eigors  may  or  may  not  occur. 
These  symptoms  are  generally  followed  by 
fever  and  headache  (which  is  often  intense), 
and  great  thirst. 

If  the  illness  progresses,  however,  other 
nervous  disturbances  may  be  observed,  such 
as  cramps,  muscular  twitchings,  disturbances 
of  vision,  dilatation  of  the  pupils,  drowsiness, 
and  occasional  coma.  The  appearances  ob- 
served in  the  organs  of  the  body  after  death 
occurs  are  inflammatory,  hemorrhagic^  or 
destructive  changes  in  the  stomach  and  in- 
testines; engorgement  of  the  lung-tissues 
with  blood ;  and  inflammatory  or  destruc- 
tive changes  in  the  liver  and  kidneys.  These 
phenomena  must  be  regarded  not  merely  as 
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the  result  of  local  irritation,  but  of  a  general 
disease  resembling  in  some  of  its  effects  the 
ordinary  specific  fevers. 

This  point  has  been  insisted  on  by  Sir 
George  Buchanan  in  one  of  his  Eeports  to 
the  Local  Government  Board,  in  which  he 
says  '  that  the  phenomena  which  were 
spoken  of  as  food  poisoning  are  claiming  on 
ever-growing  evidence  to  be  regarded  as 
true  infective  diseases,  as  much  so  as  was 
scarlet  fever  or  tuberculosis;  that  they 
have  not  been  generally  admitted  into  this 
rank  arises,  first,  from  the  circumstance  that 
some  of  them  have  seemed  to  be  wanting 
in  the  incubation  period,  and,  secondly, 
because  they  are  rarely  recognised  as  being 
transmissible  from  person  to  person ;  while 
in  the  Middlesborough  epidemic  of  1888  we 
found  suggestion  of  disease  bacteria  opera- 
ting alternately  through  the  atmosphere 
and  through  infection  of  food  material  by 
them.' 

The  Middlesborough  epidemic  that  pre- 
vailed during  the  early  part  of  1888,  and 
which  resulted  in  490  deaths  during  the 
year,  in  a  population  of  98,000,  was  an 
epidemic  of  pleuro-pneumonia  due,  at  all 
events  in  part,  to  the  consumption  of 
American  bacon,  made  by  soaking  in  water, 
and  then  only  slightly  drying,  salted  pork 
imported  from  America.  In  this  bacon  there 
was  discovered  a  bacillus  which  was  capable 
of  producing  a  specific  general  fever,  the 
special  characteristic  of  which  was  a  pleuro- 
pneumonia, eta 

From  investigations  of  the  cases  ot  looa 
poisoning  that  have  occurred  with  the 
various  kinds  of  meat  mentioned  above,  the 
following  inferences  may  be  drawn,  viz.  :— 

1.  In  food  rendered  poisonous  by  keeping 
we  find  one  or  both  of  two  things,  namely, 
a  living  microscopic  organism,  and  an  or- 
ganic chemical  poison  (ptomaine,  albumose, 
or  toxin).  , 

2.  The  material  that  is  m  all  probability 
immediately  operative  in  the  production  of 
morbid  phenomena  is  the  chemical  poison, 
which  is  probably  a  product  of  the  action 
of  the  micro-organism  on  the  albuminous 
constituents  of  the  food. 

3  The  micro-organism,  provided  its  sur- 
roundings are  favourable  to  its  growth  and 
activity,  may  produce  its  own  special  che- 
mical poison  from  the  material  which  affords 
it  nourishment  either  outside  the  body  or 

within  it.  .  , 

4  Both  the  micro-organism  that  produces 
the  chemical  poison  in  an  infected  food, 
and  the  chemical  poison  itself,  may  be  eva- 
nescent;  as  on  the  one  hand  the  micro 
organism  may  be  killed  by  its  own  products, 
and  on  the  other  the  chemical  poison ^rnay 
undergo  destructive  changes,  so  that  the  in- 
fected food,  poisonous  when  eaten  at  one 
time,  may  fail  to  be  poisonous  when  eaten 
at  a  later  period. 


5.  In  many  cases  of  food  poisoning  the 
incubation  period  has  been  traced ;  in  others 
it  has  been  less  obvious,  and  in  some  there 
is  practically  none.  The  symptoms  which 
arise  after  the  incubation  period  are  prob- 
ably due  to  the  operation  within  the  body 
of  the  micro-organism,  and  the  symptoms 
produced  without  an  incubation  period  (i.e. 
from  half  an  hour  to  a  few  hours  after 
taking  the  food)  may  probably  be  due  to  the 
operation  of  the  organic  chemical  poison 
previously  produced  in  the  food.  This  infer- 
ence is  a  fair  one,  since  the  micro-organism 
would  require  time,  as  in  the  other  specific 
infections,  for  its  growth  and  cultivation  in 
the  body,  and  for  the  formation  of  its 
poisonous  chemical  product;  whereas  the 
chemical  poison  previously  produced  in  the 
article  of  food  would  operate  more  speedily, 
the  rapidity  of  its  operation  being  in  pro- 
portion to  its  toxic  nature,  the  amount  taken, 
and  the  individual  peculiarities  of  the  re- 
cipient. 

6.  Of  some  of  the  animal  foods  mentioned 
as  producing  poisonous  effects,  Dr.  Ballard 
has  tabulated  thirteen  instances,  in  which 
the  food  was,  or  consisted  largely  of— 

Pig's  meat  of  one  kind  or  another  in  9  instances 
Butcher's  meat  (land  not  stated)  „  2  „ 

Veal  »  Instance 

Beef  •>  1  " 


Total 


13 


This  is  probably  a  fair  representation  of 
the  relative  frequency  with  which  swine's 
flesh  gives  rise  to  specific  diseases  of  the 
kinds  referred  to,  as  compared  with  animal 
food  from  other  sources.  In  connexion  with 
these  forms  of  food  poisoning,  the  poisonous 
effect  is  not  necessarily  always  due  to  pto- 
maines or  albumoses  or  toxins  produced  by 
a  putrefactive  decomposition  of  the  article  of 
food  consumed.  In  some  cases  the  symptoms 
and  death  are  due  to  a  true  infection,  ex- 
tremely virulent  bacilli  having  been  found 
in  articles  of  food,  and  also  in  the  viscera  of 
individuals  who  have  died  from  eating  such 

articles.  _     _  .  , 

Some  of  these  bacilli,  as  Dr.  Klein  has 
shown  in  the  Portsmouth  pie-poisonmg  case, 
may  not  be  pathogenic  on  inoculation,  though 
when  taken  by  the  mouth  or  m  cultures 
they  may  produce  a  chemical  poison,  which, 
received  into  the  alimentary  canal,  produces 
illness  and  death,  if  in  sufficient  quantity. 

The  toxicogenic  powers  of  these  bacteria 
are  largely  influenced  by  the  conditions 
under  which  they  develop.  The  most  im-. 
portant  of  these  conditions  are— 

(a)  The  nature  of  the  food  infectmg  the 
bodv  (b)  the  temperature;  (c)  the  amount 
of  oxygen  supplied;  (d)  the  time  which 
elapses  between  the  infection  and  the  con- 
sumption of  the  food.  . 

The  poisonous  properties  of  some  kinds  ot 


POISONOUS  FOOD 


491 


meats  and  fish  are  due  in  some  instances  to 
the  fact  that  the  germs  which  they  contain 
grow  practically  without  any  air-supply  (as 
was  in  all  probability  the  case  in  connexion 
with  the  tinned-salmon  poisoning  case  inves- 
tigated in  1891  by  the  writer,  and  the  tinned- 
sardine  poisoning  case  investigated  in  1892  by 
Dr.  Stevenson).  In  such  cases,  in  all  prob- 
ability, the  contents  of  the  tin  were  not 
<rerilised,  and,  after  sealing, the  germs  within 
the  tin  continued  to  grow  anaerobically,  and 
elaborated  a  chemical  poison. 

On  the  other  hand,  several  cases  have  been 
recorded  in  which  canned  meats  were  not 
poisonous  when  first  opened,  but  soon  be- 
came so  on  exposure  of  their  contents  to  the 
air.  In  such  cases,  the  meat  in  all  proba- 
bility becomes  first  infected  after  the  open- 
ing of  the  can. 

With  regard  to  the  nature  of  the  chemical 
poisons  formed  in  articles  of  food  as  a  result 
of  infection  with  pathogenic  bacteria,  three 
classes  may  be  described — 

L  The  ptomaines  or  putrefactive  animal 
alkaloids.    See  Ptomaines. 

2.  The  albumoses  or  poisonous  proteids, 
produced  by  bacterial  agency.  See  Albu- 
moses. 

3.  The  toxins  or  poisons  of  uncertain  com- 
position, also  doubtless  produced  by  bac- 
terial agency. 

Preventive  and  Curative  Measures. — 
Good  cooking,  namely,  exposure  to  a  suffici- 
ently high  temperature  for  a  sufficiently  long 
time,  is  undoubtedly  the  best  treatment — 
short  of  absolute  destruction — of  unsound  and 
diseased  meat.  Smoking  meat  is  less  effec- 
tive than  cooking ;  salting,  as  a  rule,  is  more 
effective  than  smoking,  but  there  is  evidence 
to  show  that  smoking  may  merely  hold  the 
life  of  micro-organisms  in  suspense;  for 
instance,  in  the  conversion  of  American 
salted  pork  into  American  hams,  a  specific 
germ  (a  bacillus)  has  been  known  to  retain 
it3  harmful  properties.  The  best  precaution 
of  all  is  cleanliness.  Factories  where  articles 
of  meat  are  prepared  and  tinned  should 
be  well  ventilated  and  lighted,  and  clean ; 
and  the  incursions  of  ground  air,  sewer  air, 
or  putrid  emanations  of  any  kind  should  be 
rigidly  prevented.  Kitchens  and  pantries 
should  also  be  similarly  cared  for. 

With  regard  to  the  curative  measures  for 
the  results  of  eating  poisonous  food,  these 
mart  be  guided  by  general  principles.  The 
gastro-intestinal  and  nervous  symptoms  are 
to  be  treated,  and  the  powers  of  the  patient 
sustained  until  the  poisonous  matter  is  re- 
moved by  excretion. 

In  many  cases  of  meat  and  fish  poisoning 
the  following  prescription  for  adults  is  a 
useful  one,  administered  every  three  or  four 
hours  until  the  effects  of  the  poison  have 
passed  away  :  Solution  of  the  perchloride  of 
mercury  m  xx ;  iodide  of  potassium  gr.  v ; 
chloral  hydrate  gft  v ;    carbolic  acid  gr.  j ; 


aromatic  spirit  of  ammonia  Vf[  xx ;  chloroform 
water  ad  ^  j  5  one  dose. 

In  addition  to  the  different  forms  of 
meat  already  described  as  producing  poison- 
ous symptoms,  the  following  articles  of  food 
have  also  been  known  to  occasionally  produce 
toxic  effects. 

(a)  Tinned  articles  of  food. — Salmon, 
sardines,  anchovies,  ox  tongue,  pigs'  tongues, 
meat,  cherries,  apples,  and  peas. 

Tinned  cherries  and  apples  have  been 
known  to  produce  poisonous  effects  from 
soluble  tin  salts  contained  in  them,  produced 
in  all  probability  by  the  malic  acid  present 
in  the  juice  exerting  a  galvanic  action  upon 
the  solder  of  the  tins,  carrying  some  of  the 
tin  into  solution  as  a  malate  of  tin  (see 
four  cases  of  tinned-cherry  poisoning  in- 
vestigated by  the  writer :  Brit.  Med. 
Journ.,  April  12,  1890).  Tinned  and 
bottled  peas  sometimes  contain  copper  salts 
which  have  been  added  for  the  purpose  of 
colouring  them. 

(b)  Fish. — Cases  of  poisoning  by  fish, 
Crustacea,  and  the  various  shell-fish  of  our 
islands  are  not  infrequently  met  with. 
Generally  it  is  the  ingestion  of  crabs,  lob- 
sters, and  mussels  which  produces  such 
results.  Symptoms  of  gastro-intestinal  dis- 
turbance and  nettle-rash  are  usual,  but 
occasionally  fatal  results  ensue  from  the  use 
of  mussels.  In  the  case  of  poisonous  mussels, 
Brieger  has  shown  the  toxic  effects  to  be  due 
to  a  ptomaine  which  he  has  named  mytilo- 
toxine,  and  which  is  doubtless  produced 
within  the  mussels  by  bacterial  agency,  the 
bacteria  most  probably  gaining  access  to  the 
mussels  through  the  medium  of  sewage- 
polluted  water — since  it  has  been  found  that 
mussels  gathered  on  shores  polluted  by 
sewage  are  not  infrequently  poisonous  in 
their  effects,  and  contain  the  toxic  ptomaine ; 
whereas,  if  laid  for  a  few  months  in  the  open 
sea,  they  soon  lose  their  poisonous  properties, 
and  cease  to  contain  the  toxic  ptomaine. 

(c)  Milk.— This  important  article  of  diet 
may  produce  symptoms  of  poisoning  or 
disease  in  many  ways :  (1)  If  acid  from 
lactic  acid  fermentation  (due  to  the  presence 
of  the  bacillus  acidi  lactici),  it  is  frequently 
productive  of  flatulence,  sickness,  and  diar- 
rhoea in  children.  (2)  Milk  may  contain 
the  germs  of  typhoid  fever,  scarlet  fever, 
diphtheria,  and  cholera.  The  germs  of 
typhoid  fever  may  gain  access  to  the  milk, 
either  in  water  polluted  by  typhoid  stools 
having  been  added  to  the  milk  or  used  to 
cleanse  tho  milk  cans,  or  by  exposure  of  the 
milk  to  sewer  air.  The  genus  of  scarlet 
fever  may  be  conveyed  into  tho  milk  from 
the  hands  of  a  milker  suffering  from  scarlet 
fever,  or  from  cows  suffering  from  a  disease 
identical  with,  or  closely  resembling,  human 
Bcarlet  fever.  Diphtheria  is  possibly  con- 
veyed from  the  cows  themselves,  and.  cho- 
lera through  the  medium  of  contaminated 
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water.  (3)  Tubercle  may  gain  access  to 
the  milk  from  the  tubercular  udders  of  cows, 
and  if  the  milk  is  unboiled  it  is  in  this  way 
easy  to  account  for  the  high  mortality  of 
young  children  from  tubercular  ulceration  of 
the  intestines  and  tabes  mesenterica.  (4) 
Milk  may  be  contaminated  from  the  animal 
suffering  from  foot-and-mouth  disease  (vesi- 
cular eczema  of  the  mouth  and  interdigital 
spaces  of  the  feet) ;  if  there  are  vesicles  on 
the  teats  of  cows  suffering  from  this  disease 
the  virus  may  get  into  the  milk,  and  a  person 
consuming  that  milk  may  be  attacked  with 
fever,  vesicular  eruption  on  the  throat  and 
hps,  and  swelling  of  the  lymphatic  glands  of 
the  neck. 

(d)  Cheese. — In  cheese  that  has  under- 
gone a  peculiar  fermentation  a  poison  has 
been  discovered  by  Vaughan,  which  is  a 
ptomaine  named  tyrotoxicon  (diazo-benzene 
butyrate).  This  ptomaine  is  intensely  poi- 
sonous, producing  nausea,  dryness  of  the 
mouth  and  fauces,  a  sense  of  constriction  in 
the  throat,  vomiting,  diarrhoea,  and  great 
nervous  prostration.  The  symptoms  usually 
pass  off  after  the  lapse  of  a  few  hours,  but 
may  end  in  death  from  collapse.  Cheese 
containing  this  poison  is  not  necessarily 
altered  in  appearance  or  taste.  Butter  and 
cream,  as  well  as  cheese,  have  given  rise  to 
ptomaine  poisoning. 

(e)  Vegetables. — Vegetables  may  become 
poisonous  either  from  the  development  of 
poisonous  matter  produced  by  putrefactive 
changes,  or  from  the  addition  of  poisons,  as 
in  the  colouring  of  peas  with  copper,  or  from 
the  growth  within  them  of  fungi.  For  in- 
stance, actinomycosis,  a  disease  which  occa- 
sionally occurs  in  cattle  and  man,  is  now 
regarded  as  due  to  eating  raw  barley  or 
other  cereals  upon  which  the  actinomyces 
fungus  has  grown.  See  also  Ergotism  ;  and 
Mushrooms,  Poisoning  by. 

(/)  Water. — Drinking-water  may  produce 
poisonous  effects,  either  from  the  presence 
of  specific  micro-organisms  (generally  from 
pollution  of  the  water  with  sewage),  or  from 
contamination  of  the  water  with  metallic 
poisons,  such  as  lead  and  copper. 

Arthur  P.  Luff. 

POISONOUS  GASES. — See  Carbonic 
Acid,  Poisoning  by;  Carbonic  Oxide,  Poi- 
soning by ;  Prussic  Acid,  Poisoning  by ;  &c. 

POISONS. — Synon.  :  Fr.  Poisons ;  Ger. 
Gifte. 

Definition. — There  is  no  legal  definition 
of  the  word  poison,  and  the  definitions 
usually  proposed  are  apt  to  include  either  too 
much  or  too  little.  Generally,  a  poison  may 
be  defined  as  a  substance  having  an  inherent 
deleterious  property,  which  renders  it  capable 
of  destroying  life  by  whatever  avenue  it  is 
taken  into  the  system.  Substances  which 
act  only  mechanically,  such  as  powdered 
glass,  are  not  poisons.    In  popular  language, 


a  poison  is  a  substance  capable  of  destroying 
life  when  taken  in  small  quantities.  A 
poison,  then,  may  be  defined,  as  any  sub- 
stance which,  when  introduced  into  the 
system,  or  applied  externally,  injures  health 
or  destroys  life  irrespective  of  mechanical 
means  or  direct  thermal  changes.  See 
Poisonous  Food. 

Action. — Poisons  may  exert  a  twofold 
action.  Their  action  is  either  local  or  remote, 
or  both  local  and  remote.  The  local  action 
of  a  poison  is  usually  one  of  corrosion,  inflam- 
mation, or  an  effect  on  the  nerves  of  sen- 
sation or  of  motion.  The  remote  actions 
are  usually  of  a  specific  character,  though 
some  writers  group  the  remote  effects  of 
poisons  under  two  heads,  and  speak  of  the 
common  and  specific  remote  effects  of  a 
poison.  The  local  actions  of  a  poison  of  the 
corrosive  class  are  usually  so  well  marked, 
and  so  easily  recognised,  that  the  fact  of  its 
administration  is  obvious.  The  same  may 
be  said,  in  a  lesser  degree,  of  the  irritant 
poisons,  especially  the  mineral  irritants  ;  but 
here  the  symptoms  often  so  closely  simulate 
those  of  natural  disease,  as  to  render  the  dia- 
gnosis a  matter  of  great  difficulty.  An  accu- 
rate acquaintance  with  the  remote  specific 
effects  of  the  various  common  poisons  is 
indispensable  to  the  medical  practitioner. 
The  class  of  poison  which  has  been  adminis- 
tered or  taken  will  thus  be  suggested  to  his 
mind  by  the  symptoms  observed,  and  not 
infrequently  the  specific  poison  will  be  sus- 
pected. In  this  way  the  physician  may  often 
be  at  once  able  to  diagnose,  from  the  symp- 
toms alone,  the  administration  of  strychnine, 
henbane,  or  cantharides.  Great  care  must 
be  taken,  however,  not  to  draw  a  rash  con- 
clusion from  one  symptom ;  as,  for  instance, 
from  the  tetanic  spasms  which  are  so  marked 
a  feature  in  strychnine  poisoning. 

It  is  generally,  but  not  universally,  held 
that  absorption  is  necessary  in  order  that  a 
poison  should  be  able  to  exert  its  specific 
effect.  Some  are  of  opinion  that  a  poison 
may  destroy  life  by  an  action  on  the  nervous 
system,  before  absorption  has  had  time  to 
take  place.  The  facts  in  support  of  this 
view  are,  however,  few,  and  open  to  doubt. 

Modifying  Circumstances. — The  _  usual 
action  of  poisons  may  be  greatly  modified — 
(1)  by  the  largeness  of  the  dose,  and  the  state 
of  aggregation,  admixture,  or  chemical  com- 
bination of  the  poisons  themselves ;  (2)  by 
the  part  or  membrane  to  which  they  are 
applied;  and  (3)  by  the  condition  of  the 
patient.  Thus,  for  example,  opium  may  be 
a  medicament  or  a  poison,  according  to  the 
dose  in  which  it  is  given  ;  and  a  dose  of 
opium  which  may  be  beneficial  to  an  adult 
in  certain  states  of  the  system,  may  be  fatal 
to  a  young  child,  or  to  the  adult  when  suffer- 
ing, for  example,  from  Bright's  disease.  All 
barium  salts  are  poisonous,  except  the  sul- 
phate, which  is  one  of  the  most  insoluble  of 
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all  mineral  substances.    The  simple  cyanides 
are  highly  poisonous,  and  the  same  may  be 
said  of  many  double  cyanides.     But  the 
double  cyanide  of  iron  and  potassium  (potas- 
sium ferro-cyanide)  is  almost  without  action 
on  the  system.    The  part  or  tissue  to  which 
a  poison  is  applied  must  obviously  greatly 
affect  the  activity  of  a  poison,  owing  to  the 
varying  rapidity  with  which  absorption  takes 
place  through  the  cutaneous,  mucous,  serous, 
and  other  surfaces  of  the  body.    Curare  may 
be  swallowed  in  a  considerable  dose,  without 
producing  any  appreciable  effect,  whilst  a 
small  quantity  of  the  same  substance  intro- 
duced into  a  wound  will  speedily  prove  fatal. 
It  has  been  found  that  when  a  poison  is 
slowly  absorbed,  so  that  it  can  be  either  dis- 
posed of  in  the  system  or  again  excreted  more 
rapidly  than  it  is  absorbed,  no  poisonous 
results  ensue;  but  when  absorption  occurs 
so  quickly  that  the  poison  can  neither  be 
excreted  nor  destroyed  in  the  system  as 
rapidly  as  it  is  absorbed,  the  specific  effects 
of  the  poison  are  developed.     Curare,  for 
instance,  is  absorbed  by  the  gastric  mucous 
membrane  more  slowly  than  it  is  excreted 
through  the  kidneys.     But  if  the  renal 
arteries  be  ligatured,  the  poison  accumulates 
in  the  blood,  and  the  specific  effects  of  the 
poison  are  developed,  just  as  when  curare  is 
introduced  into  a  wound. 

Idiosyncrasy  has  much  to  do  with  the 
poisonous  or  hurtful  character  of  a  substance. 
Thus  pork,  mutton,  certain  kinds  of  fish, 
notably  shell-fish,   and  fungi  (see  Mush- 
rooms, Poisoning  by),  have,  under  certain 
circumstances,  and  in  certain  persons,  pro- 
duced all  the  symptoms  of  violent  irritant 
poisoning ;  whilst  others,  who  have  partaken 
of  the  same  food  at  the  same  time,  have 
enjoyed  perfect  immunity.  More  commonly, 
all  who  partake  are  affected,  but  with  vary- 
ing degrees  of  severity.    Some  persons  are 
said,  on  good  authority,  to  be  capable  of 
taking  with  impunity  such  violent  poisons 
as  corrosive  sublimate  or  opium,  in  enormous 
doses,  and  this  independently  of  habit,  which 
is  known  to  have  such  a  large  influence  in 
modifying  the  effects  of  some  poisons,  notably 
of  the  narcotics.    A  tolerance  of  poisons  is 
sometimes  engendered  by  disease,  so  that  a 
poison  may  from  this  cause  fail  to  produce 
its  accustomed  effect.    Thus  opium  is  largely 
tolerated  in  tetanus,  and  in  mania  from 
drink;  and  mercurial  compounds  may  in 
severe  febrile  affections  fail  to  produce  the 
usual  constitutional  effects  of  the  metal.  On 
the  other  hand,  kidney-disease,  by  impeding 
elimination,  may    intensify   the  ordinary 
effects  of  a  poison ;  and  the  like  is  observed 
when  opiates  are  given  where  there  is  a  ten- 
dency to  cerebral  congestion. 

Evidence.— In  order  to  raise  a  valid  infer- 
ence m  the  mind  of  the  medical  attendant 
that  poison  has  been  administered  to  a 
patient,  certain  facts  must  be  brought  under 
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J  his  notice  ;  and  without  the  concurrence  of 
at  least  two  or  more  of  these,  the  actuality 
of  poisoning  cannot  be  maintained.  The 
sources  of  evidence  in  cases  of  suspected 
poisoning  are  the  symptoms;  the  post-mortem 
appearances;  chemical  analysis  of  articles 
of  food  or  drink,  or  of  the  body  and  the 
excretions  ;  and  experiments  upon  animals. 
The   evidence   derived  from  these  sources 
being  compared  with  the  known  properties 
and  effects  of  various  poisons  in  authenti- 
cated cases,  will  enable  the  physician  to  form 
a  correct  opinion  as  to  the  probable  admini- 
stration or  not  of  a  poison.     The  poisons 
most   commonly  administered  are  opium, 
carbolic  acid,  arsenic  in  various  forms,  phos- 
phorus, oil  of  vitriol,  strychnine,  and  oxalic 
acid. 

It  is  rarely  that  the  symptoms  exhibited 
during  life  do  not  afford  some  clue  to  the 
cause  of  illness ;  and  most  frequently  the 
symptoms  are  all  that  the  medical  attendant 
has  to  guide  him  to  a  diagnosis  of  the  nature 
of  the  case,  during  the  lifetime  of  the  patient. 
Sometimes,  however,  persons  are  found  dead 
as  the   result   of   poison,  concerning  the 
manner  of  whose  death  nothing  whatever 
can  be  learned;   a  suspicion  of  poisoning 
arising  from  the  circumstances  under  which 
the  corpse  is  found.  Here  the  aid  of  chemical 
analysis  ought  invariably  to  be  invoked ;  and 
fortunately  in  these  cases  the  delay  involved 
in  making  an  analysis  is  of  comparatively 
little  moment.    The  effects  may  in  the  case 
of  many  persons  be  either  suddenly  or  slowly 
manifested;   hence  we    have    acute  and 
chronic  poisoning.    Cases  of  chronic  poison- 
ing are  usually  the  result  of  the  repeated 
administration  of  small  doses  of  lead,  copper, 
mercury,  phosphorus,  or  arsenic.  All  of  these 
poisons  are  treated  of  in  separate  articles. 
The  general  conditions  which  should  excite  a 
suspicion  of  poisoning  are  the  sudden  onset 
of  serious  and  increasingly  alarming  symp- 
toms in  a  person  previously  in  gooof  health, 
especially  if  a  prominent  symptom  be  epigas- 
tric   pain;  or   where   there   is  complete 
prostration  of  the  vital  powers,  a  cadaverous 
expression  of  the  countenance,  an  abundant 
perspiration,  and  speedy  death.    In  all  such 
cases  the  aid  of  the  chemist  is  required, 
either  to  confirm  well-founded,  or  to  rebut 
ill-founded,  suspicions. 

Classification.— Various  attempts  have 
been  made  to  classify  poisons  rationally. 
Perhaps  the  best  classification,  for  the  pur- 
poses of  the  medical  practitioner,  is  that 
which  groups  poisons  according  to  the  more 
obvious  symptoms  which  they  produce.  Our 
knowledge  of  the  more  intimate  action  of 
many  poisons  is  still  too  slight  to  admit  of 
any  useful  classification  according  to  the 
manner  in  which  they  specifically  affect  the 
vital  organs. 

Poisons  may  in  tho  manner  indicated  be 
classified  as :  (1)  Corrosives;  (2)  Irritants; 
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and  (3)  Neurotics.  It  is  perhaps  at  present 
premature  to  attempt  a  systematic  division 
of  the  last  class.  The  class  of  neurotics 
embraces  poisons  so  widely  different  in  their 
action  as  opium  and  strychnine. 

1.  Corrosive  Poisons. — Enumeeation. 
The  action  of  one  of  the  most  typical  of  these 
poisons,  corrosive  sublimate,  is  fully  con- 
sidered under  a  special  head  (see  Meecuey, 
Poisoning  by).  The  most  commonly  admi- 
nistered corrosives  are  the  mineral  acids — 
sulphuric,  nitric,  and  hydrochloric ;  oxalic 
acid ;  the  alkalis — potash,  soda,  and  am- 
monia ;  acid,  alkaline,  and  corrosive  salts — 
such  as  acid  sulphate  of  potassium,  carbo- 
nate of  potassium,  chlorides  of  zinc,  tin,  and 
antimony,  and  nitrate  of  silver. 

Symptoms. — The  mineral  acids  and  the 
alkalis  have  no  specific  effect  on  the  system, 
their  action  being  at  first  almost  purely  local. 
Some  of  the  other  corrosives  enumerated 
may  have,  besides  their  local  effects,  a  remote 
and  constitutional  action.  The  symptoms  of 
corrosive  poisoning  are  marked  and  unmis- 
takable, except  when  tbe  patient  is  an  infant. 
Immediately  after  swallowing  the  corrosive 
substance,  an  acid,  caustic,  or  metallic,  burn- 
ing sensation  is  felt  in  the  mouth,  fauces, 
gullet,  and  stomach;  and  this  speedily  ex- 
tends over  the  whole  abdominal  region. 
Vomiting  is  speedy,  or  may,  rarely,  be  alto- 
gether absent.  The  vomited  matters  consist 
at  first  of  the  ordinary  contents  of  the 
stomach,  more  or  less  altered  by  the  action 
of  the  poison.  In  the  case  of  mineral  acids 
they  are  intensely  acid,  and  cause  copious 
effervescence  when  they  fall  upon  limestone 
or  marble.  No  relief  is  afforded  by  the 
evacuation  of  the  stomach ;  and  later  the 
vomits  may  be  more  or  less  mingled  with 
altered  blood,  which  may  be  dark,  or  even 
black.  Shreddy  mucus,  casts  of  the  gullet 
or  stomach  formed  by  the  shedding  of  the 
mucous  membrane,  and  sometimes  even  the 
muscular  wall  of  the  oesophagus,  are  rejected. 
The  abdominal  pain  is  not  relieved,  but 
greatly  aggravated,  by  pressure.  The  whole 
abdomen  becomes  distended,  owing  to  the 
gases  evolved  by  the  action  of  the  poison ; 
the  diaphragm  is  pressed  upon,  and  intense 
dyspnoea  may  result,  owing  to  pressure  upon 
the  thoracic  viscera.  When  a  mineral  acid 
has  been  administered,  there  is  little  or  no 
bowel  action,  and  the  urine  may  be  sup- 
pressed; but  in  poisoning  by  the  alkalis, 
and  by  the  alkaline  carbonates  and  sul- 
phides, there  may  be  purging.  The  mouth, 
tongue,  and  fauces  exhibit  the  local  effects  of 
the  corrosive  :  a  yellow  coating  in  the  case  of 
nitric  acid ;  white  at  first,  and  as  if  covered 
with  white  paint,  from  sulphuric  acid;  and 
whitish  or  brown  and  less  thickly  coated 
from  hydrochloric  acid.  Yellow  or  brown 
stains  may  be  observed  on  the  skin,  extend- 
ing downwards  from  the  angles  of  the  mouth, 
and  caused  by  the  trickling  of  acid  or  other 


corrosive  fluid  from  the  mouth.  Meantime 
the  symptoms  develop  rapidly.  The  pain, 
thirst,  dyspnoea,  and  dysphagia  increase. 
The  patient,  at  first  excited,  with  rapid 
bounding  pulse,  becomes  bathed  in  cold  per- 
spiration, the  countenance  becomes  pinched, 
the  pulse  more  rapid  and  thready.  Enormous 
eructations  of  gas  take  place,  but  these  afford 
no  relief.  The  patient  may  become  more  or 
less  cyanosed ;  but  this  will  depend  upon  the 
amount  of  dyspnosa.  The  intellect  is  usually 
clear  to  the  last.  Signs  of  collapse  come  on, 
and  the  patient  may  sink  within  a  period 
varying  from  six  to  twenty-four  hours.  If 
recovery  does  not  take  place,  death  usually 
supervenes  within  a  period  of  twelve  to 
twenty-four  hours.  Very  frequently,  and 
more  especially  in  poisoning  by  oil  of  vitriol, 
the  patient  survives  the  first  acute  symptoms 
only  to  perish  months  after,  should  not  the 
aid  of  the  surgeon  be  invoked  and  gastrotomy 
be  performed,  by  slow  starvation,  due  to 
local  injury  to,  and  subsequent  stricture  of, 
the  oesophagus.  The  use  of  bougies  in  these 
cases,  to  keep  the  gullet  patent,  seldom 
affords  permanent  relief. 

When  nitric  acid,  or  ammonia,  is  the 
poison  taken,  the  vapours  of  the  acid  or  of 
the  ammonia  may  gain  access  to  the  air- 
passages  and  lungs,  provoking  inflammation, 
which  is  commonly  fatal.  The  dyspnosa  and 
chest-symptoms  will  be  greatly  aggravated 
in  these  cases,  and  may  overshadow  the 
more  usual  symptoms  due  to  local  action  on 
the  digestive  canal.  In  poisoning  by  the 
caustic  alkalis  (potash  and  soda  lyes) 
diarrhoea,  with  discharge  of  blood,  is  more 
common  than  the  constipation  observed  in 
poisoning  by  the  mineral  acids.  Entire  sup- 
pression of  urine,  or  anuria,  is  the  rule  in 
poisoning  by  corrosive  sublimate. 

Oxalic  acid  in  concentrated  solution  is 
undoubtedly  a  corrosive  and  irritant  poison. 
Very  commonly,  however,  it  kills  by  its 
depressing  action  upon  the  heart  before 
symptoms  of  corrosion  have  become  pro- 
minent;  or  the  vomiting,  pain,  and  other 
more  immediate  symptoms  of  corrosive 
poison  are  associated  with  a  feeble  pulse, 
clammy  skin,  nervous  symptoms,  aphonia, 
and  speedy  death,  even  within  ten  minutes 
of  the  administration  of  the  poison.  To  quote 
Christison's  language :  '  If  a  person,  imme- 
diately after  swallowing  a  solution  of  a  crys- 
talline salt,  which  tasted  purely  and  strongly 
acid,  is  attacked  with  burning  in  the  throat, 
then  with  burning  in  the  stomach,  vomiting, 
particularly  of  bloody  matter,  imperceptible 
pulse,  and  excessive  languor,  and  dies  in 
half  an  hour,  or  still  more  in  twenty,  fifteen, 
or  ten  minutes,  I  do  not  know  any  fallacy 
which  can  interfere  with  the  conclusion  that 
oxalic  acid  was  the  cause  of  death.  No 
parallel  disease  begins  so  abruptly  and  ter- 
minates so  soon,  and  no  other  crystalline 
poison  has  the  same  effects.'    It  must  be 
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added  that  binoxalate  of  potash,  and  the 
soluble  oxalates  generally,  are  as  poisonous 
as  the  acid  itself. 

Anatomical  Characters. — The  distinction 
between  corrosive  and  irritant  poisons  is  by 
no  means  well-marked ;  and  indeed  corrosive 
poisons,  when  diluted,  act  as  irritants.  Hence 
we  shall  describe  the  post-mortem  appear- 
ances of  corrosive  poisoning  under  the  head 
of  Irritants. 

Diagnosis. — The   diagnosis    of  corrosive 
poisoning  rarely  admits  of  difficulty ;  and  in  | 
any  obscure  cases  chemical  analysis  will  re- 
move all  doubt. 

2.  Irritant  Poisons. — Irritant  poisons 
are  of  two  classes — metallic  irritants,  and 
vegetable  and  animal  irritants,  these  latter 
being  grouped  together.  Perhaps  none  of 
them,  however,  act  as  pure  irritants;  and 
the  irritant  symptoms  which  they  produce 
are  most  commonly  accompanied  by  a  well- 
marked  effect  upon  the  nervous  system  also. 
An  irritant  is  a  poison  which  causes  inflam- 
mation of  the  part  to  which  it  is  applied, 
usually  the  alimentary  canal.  By  far  the 
most  important  of  the  metallic  irritant  I 
poisons  is  arsenic  (see  Absenic,  Poisoning 
by).  Other  metallic  irritants  are  the  salts  of 
antimony,  zinc,  and  other  metals.  Elaterin, 
essential  oils,  and  gamboge  may  be  cited  as 
examples  of  vegetable  irritants ;  and  can- 
tharides  of  animal  irritants.  Irritant  animal 
and  vegetable  foods  are  separately  described. 
See  Poisonous  Food. 

Symptoms. — Irritants  differ  as  a  rule  from 
corrosive  poisons  in  the  greater  slowness  with 
which  the  symptoms  are  developed.  Usually 
when  an  irritant  is  swallowed,  after  an  inter- 
val— greater  or  less  according  to  the  specific 
character  of  the  poison — a  burning  pain  is  j 
felt,  and  a  sense  of  constriction  of  the  mouth, 
throat,  and  gullet,  speedily  followed  by  sharp 
burning  pain  in  the  epigastrium ;  and  this  is 
increased  by  pressure — a  mark  which  serves 
to  distinguish  the  attack  from  one  of  ordinary 
colic.  Nausea,  vomiting,  and  great  thirst 
ensue  ;  speedily  followed  by  pain  and  sense 
of  distension  of  the  whole  abdomen,  which  is 
exceedingly  tender,  and  perhaps  visibly  dis- 
tended. Most  commonly  the  vomiting  is 
followed  by  purging,  tenesmus,  dysenteric 
stools,  and  often  by  dysuria.  Should  the 
poison  not  be  speedily  removed  from  the 
system  by  vomiting  and  purging,  these  con- 
tinue unrelieved,  and  increase  in  severity; 
and  symptoms  of  inflammatory  fever,  or  it 
may  be  of  collapse,  supervene.  The  pulse 
becomes  rapid,  small,  and  thready;  the 
countenance  is  anxious ;  the  skin  is  bathed 
in  perspiration,  now  warm,  and  again  cold 
and  clammy.  The  patient  may  never  rally 
from  the  first  shock  to  the  nervous  system  ; 
more  rarely,  having  survived  this,  he  dies  in 
convulsions ;  or  he  may  perish  of  inanition 
after  more  protracted  sufferings.  It  must  be 
borne  in  mind  that  those  irritant  poisons- 


such  as  diluted  sulphuric  acid — which,  when 
taken  in  a  more  concentrated  form,  act  as 
corrosives,  may  bring  about  starvation, 
necessitating  such  operative  procedure  as 
gastrotomy,  by  the  injury  which  they  inflict 
upon  the  oesophagus  and  stomach.  Death 
after  the  administration  of  an  irritant  poison 
may,  it  is  obvious,  occur  at  very  varying 
periods  after  the  ingestion  of  the  poison. 

Diagnosis. — Irritant  poisoning  may  be 
mistaken  for  various  forms  of  natural  disease. 
The  diseases  with  which  it  is  most  apt  to  be 
confounded  are — gastritis ;  gastric  ulcer,  with 
or  without  perforation ;  peritonitis ;  severe 
colic ;  sporadic  and  Asiatic  cholera  ;  and  rup- 
ture of  the  stomach  or  intestines.  A  careful 
examination  of  the  patient,  and  the  history 
of  the  case,  will  often  remove  any  doubt 
which  may  be  entertained ;  but  microscopical 
examination  and  chemical  analysis  of  the 
ejecta  of  the  patient  will  frequently  afford 
the  only  means  of  clearing  up  the  case  during 
life.  Too  frequently  irritant  poison  is  not 
suspected  until  a  post-mortem  examination 
is  made.  In  every  case  where  a  possibility 
of  mutant  poisoning  is  suggested,  the  aid  of 
analysis  should  be  invoked.  For  the  dia- 
gnostic differences — so  far  as  differences  in 
symptoms  are  diagnostic — between  irritant 
poisoning  and  the  special  diseases  above 
mentioned,  the  reader  is  referred  to  the 
special  articles  in  this  Dictionary. 

Anatomical  Chaeactees.  —  The  post- 
mortem  appearances  in  irritant  and  corrosive 
poisoning  are  corrosion  of  the  mouth,  fauces, 
gullet,  and  stomach,  the  mucous  membrane 
being  shrivelled,  altered  in  consistence  and 
colour,  and  more  or  less  detached ;  irritation 
and  inflammation  of  the  stomach  and  first 
portion  of  the  small  intestines ;  ulceration  ; 
and  erosion.  In  corrosive  poisoning  the 
stomach  may  be  perforated,  the  edges  of  the 
aperture  being  shreddy ;  and  in  the  case  of 
sulphuric  acid  the  viscera  may  be  blackened 
(altered  blood)  from  the  action  of  the  acid 
upon  the  blood-pigment.  The  small  intes- 
tines are  implicated  to  a  varying  extent,  or 
may  altogether  escape.  The  large  intestine 
may  be  attacked,  and  this  is  more  especially 
the  case  in  poisoning  by  mercurial  prepara- 
tions. Arsenic  exerts  a  specific  effect  upon 
the  gastric  mucous  membrane.  Bemains  of 
irritants  may  be  detected  in  the  intestinal 
canal,  and  be  recognised  by  their  physical, 
microscopical,  and  chemical  characters. 

8.  Neurotic  Poisons. — Enumeration. — 
Under  this  head  may  be  ranged  a  great 
number  of  2)oisons,  having  this  m  common, 
that  the  symptoms  produced  by  them  are 
more  or  loss  prominently  associated  with  tho 
nervous  system.  The  class  embraces  pure 
narcotics,  such  as  opium  and  morphine ; 
hydrate  of  chloral ;  chloroform ;  hyoscyamus ; 
digitalis  ;  strychnine ;  prussic  acid  ;  nitro- 
benzol ;  phenol  (carbolic  acid) ;  alcohol ; 
aconite  ;  belladonna,  and  many  others. 
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Symptoms. — These  are  necessarily  of  the 
most  varied  character.  All  that  has  been 
already  said  about  the  onset  of  symptoms, 
then-  character,  and  the  circumstances  under 
which  they  have  appeared,  must  be  borne  in 
mind  in  arriving  at  a  diagnosis. 

Prussic  acid  produces  its  effects  in  the 
course  of  a  few  minutes ;  or,  it  may  be, 
seconds.  The  course  of  symptoms  is  very 
rapid ;  and  death  may  be  well-nigh  instan- 
taneous. The  symptoms  are  convulsions, 
great  disturbance  of  respiration,  with  pro- 
longed expiration,  dilated  pupils,  and  cyano- 
sis.   See  Prussic  Acid,  Poisoning  by. 

Morphine  and  Opium,  after  a  stage  of 
excitement,  produce  deep  comatose  sleep, 
with  slow  stertorous  breathing;  contracted 
pupils  ;  and  clammy,  perspiring  skin  ;  all  the 
other  secretions  being  more  or  less  sup- 
pressed.   See  Opium,  Poisoning  by. 

Aconite  is  diagnosed  by  the  peculiar  numb- 
ness and  tingling  of  the  skin  which  it  pro- 
duces.   See  Aconite,  Poisoning  by. 

Belladonna,  and  its  alkaloid  Atropine, 
widely  dilate  the  pupils,  and  cause  intense 
thirst,  with  mh-thful  delirium  and  spectral 
illusions. 

Chloroform  and  Alcohol  in  toxic  doses 
produce  profound  insensibility ;  and  are, 
moreover,  generally  more  or  less  recognis- 
able by  circumstances,  some  of  which  will  be 
found  described  under  Alcoholism. 

Nitro-benzol  causes  symptoms  often  indis- 
tinguishable from  those  of  prussic  acid  ;  but 
hi  consequence  of  its  insolubility,  and  the 
slowness  with  which  the  liquid  poison  is 
absorbed  by  the  gastro-intestinal  mucous 
membrane,  there  is  often  a  prolonged  interval 
between  the  administration  of  the  poison  and 
the  onset  of  alarming  symptoms. 

Hydrate  of  chloral  causes  death  after  a 
stage  of  unconsciousness ;  and  there  is 
scarcely  any  difficulty  in  ascertaining  the 
nature  of  the  case  by  the  aid  of  the  surround- 
ings of  the  patient.  See  Chloral  Hydrate, 
Poisoning  by. 

Carbolic  acid  or  Phenol  whitens  and 
shrivels  the  membranes  with  which  it  comes 
in  contact,  and  not  only  acts  as  a  corrosive, 
but  produces  speedy  narcosis,  and  greenish 
or  black  urine.  The  peculiar  odour  of  phenol 
is  always  perceptible,  though  not  infrequently 
overlooked. 

Diagnosis. — It  is  impossible  to  enter  fully 
into  the  diagnosis  of  each  individual  neurotic 
poison.  The  most  frequent  and  important 
diagnoses  have  to  be  made  in  supposed  cases 
of  poisoning  by  opium,  alcohol,  and  strych- 
nine respectively. 

In  opium-poisoning  the  equally  contracted 
pupils  ;  the  possibility  of  rousing  the  patient 
by  means  of  external  stimuli  in  all  except  the 
later  stages— as,  for  instance,  by  flicking  the 
feet,  the  application  of  the  electric  current, 
&c. ;  and  the  moist  clammy  skin,  may  serve 
to  prevent  the  case  being  confounded  with 


one  of  apoplexy.  In  alcoholic  coma  there 
is  great  danger  of  mistaking  the  nature  of 
the  case,  in  consequence  of  the  frequency 
with  which  the  alcoholic  odour  may  be  met 
with  in  cases  where  alcohol  has  been  taken, 
either  dietetically  or  medicinally,  in  moderate 
or  somewhat  immoderate  doses.  The  very 
careful  use  of  the  stomach-pump  can  do  no 
harm,  and  may  not  only  save  the  patient  if 
the  case  be  one  of  alcoholic  poisoning,  but  also 
serve  to  clear  up  the  diagnosis.  The  tetanic 
spasms  of  strychnine  will  have  to  be  differ- 
entiated from  those  of  true  (traumatic) 
tetanus.  In  this  there  is  not  usually  any 
insuperable  difficulty.  Strychnine  convul- 
sions are  intermittent ;  do  not  begin  in  the 
lower  jaw ;  are,  as  a  rule,  opisthotonic  in 
character,  and  do  not  affect  the  same  groups 
of  muscles  as  are  implicated  in  true  tetanus. 
See  Opium,  Poisoning  by ;  and  Strychnine, 
Poisoning  by. 

Treatment. — Only  the  general  principles 
of  the  treatment  of  poisoning  can  be  indicated 
here.  The  treatment  in  poisoning  by  the 
most  important  special  poisons  is  described 
in  separate  articles.  The  question  of  the 
use  or  non-use  of  the  stomach-pump  must  be 
decided  by  the  nature  of  the  poison  adminis- 
tered. Where  one  of  the  concentrated 
mineral  acids,  a  caustic  alkali,  a  corrosive 
salt,  oxalic  acid  in  concentrated  solution,  or 
carbolic  acid,  has  been  swallowed,  it  is  gene- 
rally held  that  the  stomach-pump  should  not 
be  used,  the  danger  of  perforation  of  the 
gullet  or  stomach  being  considerable.  The 
soft  oesophageal  syphon  tube  may,  however, 
be  nearly  always  used  with  safety.  In  all 
cases  where  a  non-corrosive  poison  has  been 
taken,  except  in  the  case  of  prussic  acid, 
where  the  course  of  the  poisoning  is  too 
rapid  to  permit  of  the  use  of  the  instrument, 
the  application  of  the  pump  is  advisable  and 
can  do  no  harm ;  in  cases  of  poisoning  by 
opium  and  alcohol,  the  greatest  reliance  must 
be  placed  on  evacuation  of  the  stomach  by  its 
aid.  The  corroding  acids  may  be  neutralised 
by  the  administration  of  lime  water,  or,  still 
better,  saccharated  lime  water  ;  highly  diluted 
solutions  of  the  caustic  alkalis;  or,  failing 
these,  the  continuous  use,  in  frequently  re- 
peated doses,  of  chalk,  whiting,  or  the  alka- 
line carbonates— so  as  to  avoid  dangerous 
distension  of  the  abdomen  with  carbonic 
acid  gas.  On  the  contrary,  the  caustic 
alkalis  may  be  neutralised  by  the  copious 
imbibition  of  highly  diluted  acid  liquids. 
Failing  the  use  of  the  stomach-pump,  or  even 
after  the  use  of  this,  emetics  may  be  admin- 
istered or  apomorphine  injected.  The  prompt 
administration  of  an  emetic  is  perhaps  never 
inadmissible.  The  effects  of  corrosives  and 
irritants  must  afterwards  be  met  by  appro- 
priate remedies,  such  as  demulcents  and  oil 
to  sheathe  the  mucous  membranes,  opiates  to 
relieve  pain,  &c.  The  effects  of  oxalic  acid 
cannot  be  avoided  by  the  administration  ot 
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alkalis   and  alkaline  carbonates,   for  the 
alkaline   oxalates   are    themselves  highly 
poisonous.   Chalk,  whiting,  and  soluble  lime 
salts  precipitate  oxalic  acid  as  an  insoluble 
oxalate  of  calcium,  and  form  the  best  re- 
medies.   Soluble  sidphates  are  antidotes  for 
carbolic  acid.     Oil  greatly  allays  the  in- 
tolerable pain  attending  the  local  action  of 
this  acid.  In  prussic-acid  poisoning  artificial 
respiration,  persistently  used,  is  our  sheet- 
anchor,  and  may  be  supplemented  by  gal- 
vanism, alternate  douches  of  warm  and  cold 
water,  and  other  measures.    After  the  use 
of  the  stomach-pump  to  remove  unabsorbed 
opiates,  stimulating  liquids  containing  tannic 
acid,  such  as  strong  black  coffee,  maybe  given ; 
and  the  patient  must  be  kept  awake  by  walk- 
ing him  about,  flicking  the  feet  with  towels, 
the  application  of  the  faradic  cm-rent,  &c. 
Belladonna  in  full  doses  is  in  some  respects 
antagonistic  in  its  physiological  action  to 
opium.    Conversely,  opiates  are  regarded  as 
direct  antidotes  to  belladonna.   On  the  same 
principle  of  counteracting  effects,  digitalis 
and  aconite  are  counter-poisons,  and  hence 
antidotes  the  one  to  the  other.   The  happiest 
results  have  followed  the  use  of  full  doses  of 
hydrate  of  chloral  in  strychnine-poisoning; 
and  chloroform  maybe  freely  inhaled  to  allay 
the  tetanic  spasms.    In  alkaloidal  poisoning, 
except  where  a  tetanising  poison,  such  as 
strychnine  or  brucine,  has  been  given,  the 
stomach-pump  must    be    employed;  and 
emetics  and  tannic  acid,  in  the  form  of  tinc- 
ture of  galls,  strong  black  coffee,  or  strong 
tea,  should  also  be  given,  with  the  object  of 
precipitating  the  alkaloid  as  an  insoluble  tan- 
n*te>  Thomas  Stevenson. 

POLYDIPSIA  (ttoAvs, much;  and  dfya, 
thirst). — A  synonym  for  excessive  thirst; 
sometimes  used  for  diabetes.  See  Diabetes 
Mellitus;  Polyuria;  and  Thihst. 

POLYNEURITIS.  —  See  Neuritis, 
Multiple. 

POLYPHAGIA  (tto\vS,  much;  and 
<t>dy<o,  I  eat). — A  synonym  for  excessive 
ganger.  See  Appetite,  Disorders  of;  and 
Pneumogastric  Nerve,  Diseases  of. 

POLYPUS  OoAvr,  many;  and  novs,  a 
foot).— Synon.  :  Fr.  Polype ;  Ger.  Polyp. 

Definition.— This  term  is  generally  ap- 
plied to  any  simple  pedunculated  growth, 
springing  from  a  mucous  surface ;  but  it  is 
sometimes  extended  so  as  to  include  malig- 
nant pedunculated  growths  in  similar  situa- 
tions. 

Varieties.— It  is  clear  that  no  single  de- 
scription will  apply  to  each  member  of  the 
class.  Hence  it  will  be  sufficient  to  enu- 
merate the  principal  varieties  of  polypus, 
a.  fuller  account  of  most  of  which  will  be 
found  m  the  article  Tumours,  and  also  in 
connexion  with  the  diseases  of  the  several 
organs  which  they  affect. 
ii. 


1.  Polypi  of  the  Nose.— These  are  of 
two  varieties — the  mucous  and  the  fibrous ; 
both  are  classed  among  the  fibromata.  Both 
are  covered  with  ciliated  epithelium.  The 
fibrous  variety  often  involves  the  structures 
at  the  back  of  the  pharynx,  forming  the  so- 
called  naso -pharyngeal  polypus. 

2.  Polypi  of  the  Ear.— Polypi  of  the 
earresemble  polypi  of  the  nose,  but  present  a 
variety  of  structure,  as  some  spring  from  the 
membrana  tympani,  others  from  the  interior 
of  the  tympanum. 

3.  Polypi  of  the  Intestines.— These 
polypi  are  of  much  more  frequent  occurrence 
in  the  rectum  than  in  any  other  portion  of 
the  intestinal  tract.  They  are  composed  of 
tissue  resembling  that  of  the  mucous  mem- 
brane of  the  part,  and  are  described  amongst 
the  adenomata. 

4.  Polypi  of  the  Uterus.  —  These 
growths  are  of  three  kinds,  namely :  (a) 
cystic,  which  are  derived  from  the  ovules 
of  Naboth;  (b)  mucous  or  soft,  resembling 
the  polypi  of  the  rectum ;  (c)  hard  or  fibrous 
the  so-called  fibrous  polypus  of  the  uterus. 

5.  Polypi  in  other  situations.— Less 
common  forms  of  polypi,  consisting  of  some 
modification  of  the  mucous  membrane  from 
which  they  are  derived,  are  found  in  the 
bladder,  the  larynx,  on  the  gums,  or  some- 
times in  the  sinuses  commtmicating  with 
the  nose. 

Malignant  polypi  present  no  special  fea- 
tures which  would  enable  them  to  be  de- 
scribed as  a  class. 

Treatment. — Though  polypi  differ  some- 
what in  structure,  the  treatment  of  the 
simple  varieties  of  the  class  is  the  same — 
that  is,  if  removal  be  considered  advisable. 
Either  the  pedicle  may  be  grasped  and  the 
tumour  removed  by  avulsion ;  or  it  may  be 
divided  at  a  stroke  by  some  sharp  instrument, 
or  cut  through  slowly  or  rapidly  by  some 
form  of  ecraseur  or  ligature. 

In  removing  a  malignant  polypus  a  wide 
margin  of  healthy  tissue  must  be  taken 
away  from  around  the  pedicle. 

B.  J.  Godlee. 

POLYSARCIA  (rroUs,  much ;  and 
<rap£,  flesh). — A  term  for  excessive  corpu- 
lence or  obesity.    See  Obesity. 

POLYURIA  (n-oXvr,  much ;  and  oSpor, 
urine).— Synon.  :  Diabetes  Insijridus;  Fr. 
Polyurie;  Diabetc  Insipide;  Ger.  Zuckcrlose 
Harnruhr. 

Definition. — A  malady  or  groiqi  of  ma- 
ladies, characterised  by  thirst,  and  a  per- 
sistently excessive  flow  of  watery  urine,  which 
luiH  a  low  specific  gravity,  and  contains  no 
albumin  or  grape-sugar. 

Attempts  have  been  made  to  subdivide 
this  group  into  smaller  sections.  One  such 
section  is  polydipsia  or  hydruria,  having  the 
characters  above  specified  as  those  of  poly- 
uria ;  another  is  azoturia,  where  the  solids, 
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especially  urea,  are  in  excess  of  the  normal 
amount  ;  and  a  third,  anazoturia,  where 
these  are  markedly  deficient.  The  often-used 
term  polydipsia,  referring  as  it  does  specially 
to  the  symptom  thirst,  puts  the  effect  be- 
fore the  cause.  Hydruria  points  to  the 
dilute  character  of  the  urine  rather  than  to 
its  excessive  quantity.  Azoturia  has  been 
made  to  include  all  cases  where  urea  is  un- 
usually abundant,  even  where  the  urine  is 
scanty,  as  in  fevers  ;  a  condition  totally 
averse  to  our  notions  of  diabetes  insipidus. 
Anazoturia  very  rarely  occurs  ;  for,  notwith- 
standing the  low  specific  gravity  of  the  urine 
in  polyuria,  owing  to  the  large  amount  passed, 
the  quantity  of  urea  may,  and  often  does, 
exceed  that  excreted  in  health.  A  form  of 
polyuria,  often  slightly  marked,  has  been 
described  as '  phosphatic  diabetes,'  on  account 
of  the  excess  of  phosphates  passed.  The 
separation  of  these  cases  into  a  distinct  group 
is  hardly  necessary.  Certain  factors  in  the 
above  definition  require  special  attention, 
the  better  to  mark  off  the  malady  so  defined 
from  other  pathological  states.  Thus  the 
flow  must  not  only  be  excessive,  but  persis- 
tently so.  This  separates  polyuria  from 
conditions  where  there  merely  exists  a  tem- 
porary flow  of  an  unusual  amount. 

JEtiology. — Polyuria  is  limited  neither  by 
age  nor  by  sex.  It  may  exist  in  the  new- 
born infant,  and  it  may  be  found  in  the 
patient  of  seventy,  but  on  the  whole  it  is  a 
disease  of  early  adult  rather  than  of  advanced 
life,  whilst  it  is  about  twice  as  frequent  in 
males  as  in  females.  Nothing  is  more  marked 
in  connexion  with  the  causation  of  polyuria 
than  heredity.  Perhaps  the  most  extra- 
ordinary instance  of  this  is  recorded  by  Dr. 
Gee,  where  the  disease  was  directly  trans- 
mitted through  four  generations.  Sometimes 
one  member  of  the  family  escaped,  but  the 
children  were  sure  to  be  attacked.  A  new- 
born infant,  a  member  of  this  family,  suffered 
from  unusual  thirst,  so  much  so  that  water 
had  to  be  given  to  relieve  it. 

Beyond  inheritance,  nothing  very  definite 
can  be  said  as  to  the  cause  and  origin  of 
polyuria.  It  is  often  connected  with  nervous 
affections  or  nervous  excitement,  and  some- 
times follows  upon  injuries  to  the  head  or 
disease  of  the  brain.  Drinking  bouts,  too, 
have  been  credited  with  giving  rise  to  the 
disease,  as  have  drinking  cold  fluids,  and 
sudden  exposure  to  cold.  Beyond  these,  no 
valid  cause  can  be  assigned ;  often  indeed 
the  disease  comes  on  without  even  such 
insufficient  reasons  as  those  given  above, 
some  of  which  have  doubtless  been  assigned 
on  the  post  hoc  principle. 

Symptoms.— Not  much  need  be  said  re- 
garding the  clinical  history  of  polyuria. 
When  the  result  of  accident  or  mental  emo- 
tion, its  onset  is  usually  abrupt,  and  it  may 
end  in  like  manner;  sometimes  as  the_ result 
of  intercurrent  febrile  disease.    During  its 


continuance  thirst  and  watery  urine  are  the 
two  prime  symptoms,  for  there  may  be 
little  wasting,  and  the  general  health  may 
be  good.  Occasionally  there  is  increased 
appetite.  Usually  the  bowels  are  confined, 
and  the  skin  dry,  though  neither  happens 
invariably.  Pruritus  and  boils,  so  common 
in  diabetes  mellitus,  are  exceptionally  met 
with  in  cases  of  polyuria.  The  condition  of 
the  patient  is  tolerable,  so  long  as  drink  is 
supplied  in  plenty,  were  it  not  for  the  dis- 
turbed sleep  caused,  by  the  incessant  thirst 
and  the  desire  to  pass  water ;  but  any  attempt 
to  restrict  the  quantity  of  fluid  gives  rise  to 
intense  discomfort.  Ultimately  this  con- 
stant strain  wears  out  the  patient,  and  may 
lead  to  death,  if  intercurrent  disease  do  not 
carry  him  off. 

Of  the  phenomena  of  polyuria,  the  urine 
alone  requires  special  notice.    It  is  inordi- 
nate in  its  quantity,  and  of  a  specific  gravity 
little  above  that  of  water.    It  may  remain 
persistently  at  1001 ;  but  it  may  rise  to  as 
much  as  1008  or  1010.    It  is  transparent ; 
almost  like  water  ;  of  a  faint  greenish-yellow 
tint ;  and  with  little  taste,  smell,  or  acid 
reaction.     In  quantity  it  varies  with  the 
amount  of  water  consumed.    If  the  patient 
is  allowed  to  drink  at  will,  the  quantity 
passed  corresponds  broadly  with  that  drunk, 
allowance  being  made  for  the  watery  vapour 
passing  away  by  the  lungs,  and  perhaps  also 
by  the  skin.   If  the  drink  be  restricted,  more 
will  be  passed  than  is  consumed,  by  the  ab. 
straction  of  water  from  the  body.    On  the 
whole,  the  quantity  passed  is  greater  than 
in  diabetes  mellitus,  and  may  sometimes  be 
measured  by  gallons.  Urea,  though  relatively 
deficient  in  any  specimen  of  urine  examined, 
has  sometimes  been  found  absolutely  in  ex- 
cess, sometimes  diminished.    On  the  other 
hand,  uric  acid  seems  diminished,  but  this 
may  depend  on  the  difficulty  of  estimating  it 
in  urine  so  greatly  diluted.    Sulphates  and 
phosphates,  especially  the  earthy  salts  of  the 
latter,  are  usually  increased,  whilst  the  only 
abnormal  constituent,  if  such  it  can  be  called, 
said  to  have  been  detected  is  inosit ;  but  the 
reactions  of  this  substance,  which  has  the 
same  percentage  composition  as  a  sugar,  but 
which  belongs  to  the  benzol  series,  are  very 
unsatisfactory  when  occurring  in  urine.  Ace- 
tone, oxybutyric  acid,  or  other  products  of 
incomplete  oxidation  are  never  present.  _ 

Pathology.— As  in  the  case  of  saccharine 
diabetes,  our  insight  into  the  morbid  pro- 
cesses concerned  in  the  production  of  polyuria 
has  been  greatly  aided  by  direct  experiment. 
Bernard  found  that  by  prickmg  the  floor  oi 
the  fourth  ventricle  above  the  level  of  the 
'  BU«ar  puncture '  he  could  produce  copious 
diuresis;  and  in  certain  animals  injuries  to 
the  central  lobe  of  the  cerebellum  (the  vermi- 
form process  of  human  anatomy)  are  followed 
by  a  like  result.  From  this  part  of  the 
nervous  system  the  nervous  influence  seems 
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propagated  to  the  kidneys  both  by  the 
splanchnics  and  spinal  cord,  but  the  exact 
course  of  the  fibres  has  not  yet  been  clearly 
demonstrated.  "Whether  the  nerves  are 
merely  vaso-motor  fibres,  section  or  paralysis 
of  which  would  produce  turgescence  of  the 
vessels  of  the  kidneys,  or  trophic  fibres,  irri- 
tation of  which  would  increase  the  activity  of 
these  organs,  is  not  yet  determined  ;  but  in 
all  probability  paralysis  of  the  vaso-motor 
fibres  is  the  main  factor  in  the  production  of 
hydruria. 

In  the  definition  of  polyuria  given  above 
disease  of  the  kidneys  was  expressly  excluded  ; 
and  after  death,  as  far  as  the  malady  itself  is 
concerned,  nothing  is  to  be  found  except  in- 
creased vascularity  of  these  organs.  As  a 
consequence  of  the  disease,  however,  persist- 
ing over  many  years,  and  giving  rise  to  fre- 
quent and  severe  distension  of  the  bladder, 
when  circumstances  may  prevent  its  being 
emptied  with  sufficient  frequency,  thickening 
of  the  walls  of  the  bladder,  dilatation  of  the 
ureters,  and  sacculation  of  the  kidney  have 
been  described;  but  the  accuracy  of  such 
observations  as  the  results  of  simple  polyuria 
is  questionable.  Undoubtedly  the  most  im- 
portant lesions  which  bear  on  the  disease  are 
those  which  have  been  found  in  the  brain, 
especially  in  the  neighbourhood  of  the  fourth 
ventricle.  These,  besides  the  injuries  already 
alluded  to,  comprehend  tubercular  and  other 
forms  of  inflammation,  tumours  of  various 
kinds  —  gliomatous  and  syphilitic,  together 
with  other  local  changes. 

Diagnosis.— The  diagnosis  of  polyuria,  ac- 
cording to  the  definition  already  given,  is 
clear.    It  rests  on  these  factors— thirst,  and 
persistent  excess  of  urine,  coupled  with  the 
absence  of  grape-sugar  and  albumin.   It  has 
further  to  be  carefully  distinguished  from 
mere  temporary  excess  of  watery  urine.  Such 
an  excess  may  occur  where  a  large  quantity 
of  fluid  of  a  diuretic  kind  has  been  swallowed, 
especially  when  there  is  little  or  no  cuta- 
neous transpiration.    Again,  sudden  flows  of 
urine  may  occur  about  the  period  of  early 
convalescence  from  fever,  after  the  absorption 
of  serous  effusions,  or  yet  again  when  a 
hydronephrosis  suddenly  empties  itself.  All 
these  are  merely  temporary  and  evanescent 
states.     The  total  absence,  of  grape-sugar 
distinguishes  polyuria  from  diabetes  mellitus, 
though  the  one  state  may  merge  into  the 
other.    In  certain  forms  of  Bright's  disease, 
especially  those  characterised  by  contracted 
Kidney,  the  urine  may  be  excessive  and  of 
low  specific  gravity;  but  in  all  of  these  al- 
bumin and  casts  will  be  at  least  now  and 
again  found.    Finally,  polyuria  is  not  to  be 
confounded  with  such  abnormal  discharges 
of  urine  as  may  occur  from  time  to  time  in 
what  we  call  hysteria  and  its  allies.  Here 
the  nervous  symptoms  give  a  special  feature 
™  the  malady;  nevertheless  polyuria  has 
stronrjly  marked  nervous  affinities 
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Prognosis.— This  cannot  be  called  favour- 
able, for,  whilst  few  actually  perish  from  the 
uncomplicated  disease,  still  fewer  are  cured 
of  it,  though  a  good  many  get  well.  As  a 
rule  it  runs  a  chronic  course. 

Treatment.— As  might  be  inferred  from 
the  account  of  our  imperfect  knowledge  of 
the  pathology  of  the  disease  given  above,  the 
treatment  of  polyuria  is  most  unsatisfactory. 
If  the  disease  can  be  assigned  to  any  definite 
cause,  we  must  look  to  that  and  deal  with  it, 
rather  than  with  the  excessive  urination ;  if 
not,  it  must  be  our  endeavour  to  counter- 
balance the  draining  of  the  tissues,  and  the 
corresponding  waeie,  by  a  plentiful  supply 
of  fluid   and'  a  generous  nourishing  diet. 
The   distressing  excessive  thirst  may  be 
somewhat  assuaged  by  sipping  acid  drinks. 
To  relieve  the  kidneys  from  the  unusual 
stress  thrown  upon  them,  diaphoretics  have 
been  recommended.    Great  care  should  be 
taken  that  the  patient  be  warmly  clothed  so 
as  to  guard  against  any  risk  from  cold.  Of 
medicinal  remedies,  that  which  has  been 
most  lauded  is  valerian,  especially  by  Trous- 
seau, who  gave  it  in  enormous  doses.  The 
extract  is  the  preparation  usually  prescribed. 
Probably  it,  like  other  antispasmodic  reme- 
dies, would  be  found  of  most  service  in  cases 
allied  to  hysteria  or  similar  neuroses.  The 
whole  range  of  antispasmodic  remedies  may 
in  some  cases  be  tried  without  effect.  Opium 
and  its    alkaloids,   though  serviceable  in 
diabetes  mellitus,  are  worse  than  useless  in 
polyuria.    They  diminish  the  thirst  and  the 
urine,  but  they  greatly  increase  the  patient's 
discomfort.    Valerianate   of  zinc,  ergotin, 
iodide  of  potassium,  belladonna,  and  phena- 
zone  have  been  tried  with  varying  success. 
Tonics,  especially  strychnine  and  iron,  do 
good  by  improving  the  general  health.  After 
every  medicinal  remedy  has  been  tried  in 
vam,  attention  to  the  constitutional  state  and 
change  of  air  at  the  seaside  may  be  followed 
by  almost  complete  disappearance  of  the 
polyuria.    Finally,  the  constant  electric  cur- 
rent, both  weak  and  strong,  has  been  advo- 
cated, and  in  the  hands  of  some  has  done 
good,  whilst  it  has  equally  failed  in  the  ex- 
perience of  others. 

Alexander  Silver.       John  Harold. 

POMPHOLYX  (Vo/itfor,  a  bulla  or 
bladder).— This  term  is  applicable  to  the 
bullous  affection  of  the  skin  more  commonly 
denominated  pemphigus,  of  which  it  is,  in 
fact,  a  synonym.    See  Pemphigus. 


PONS  VAROLII,  Lesions  of.— 
Synon.  :  Fr.  Maladies  de  la  Misociphalc ; 
Ger.  Kranlcheitcn  der  Brilcke. 

Introduction.— The  pons  is  liable  to  a 
variety  of  affections,  either  by  morbid  pro- 
cesses having  their  primary  seat  here,  or  by 
secondary  implication  from  disease  originating 
elsewhere,  as  by  tumours  of  the  cerebellum 
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or  base  of  the  skull,  or  aneurysm  of  the  basi- 
lar artery. 

The  position  of  the  pons,  its  close  relation 
to  the  vital  centres  of  the  medulla  oblongata, 
the  connexion  of  the  sensory  and  motor 
paths  with  the  cerebrum  and  spinal  cord 
on  the  one  hand,  and  the  cerebellum  on  the 
other,  and  the  transit  through  it  of  many  of 
the  cranial  nerves,  render  the  symptoma- 
tology of  pontine  affections  highly  complex 
and  diversified. 

Summary  of  Pathological  Conditions. — 
Hcemorrhage  in  the  substance  of  the  pons  is 
by  no  means  uncommon,  and  may  vary  from 
a  minute  focus  up  to  a  complete  disorganisa- 
tion and  rupture  into  the  fourth  ventricle. 
Embolism  is  not  common;  but  thrombosis, 
from  syphilitic  or  atheromatous  degenera- 
tion of  the  basilar  artery,  is  frequent,  and  is 
the  origin  of  necrotic  softening  of  an  acute 
or  chronic  character. 

Hcemorrliage. — Haemorrhage  into  the  sub- 
stance of  the  pons,  if  of  small  extent,  is  not 
necessarily  fatal;  but  if  it  be  of  large 
amount,  death  occurs  suddenly,  or  within  a 
very  few  hours.  Sometimes  there  is  a  sudden 
onset  of  coma,  with  complete  relaxation  of 
the  whole  muscular  system.  The  pupils 
are,  as  a  rule,  minutely  contracted,  and  the 
condition  resembles  profound  narcotic  poison- 
ing. The  temperature  may  rise  to  as  much 
as  105°  F.  or  more.  Deglutition  is  difficult 
or  impossible  ;  and  death  ensues  from  cardiac 
and  respiratory  paralysis,  irregularity  in  the 
rhythm  preceding  the  fatal  issue.  At  other 
times,  and  of  great  signification  from  a  dia- 
gnostic point  of  view,  muscular  spasms  occur, 
either  general  or  affecting  one  side  more  than 
the  other,  with  distortion  of  the  face,  either 
from  paralysis  of  one  side,  or  this  combined 
with  active  spasm  of  the  other. 

The  occurrence  of  paralysis  of  one  side  of 
the  face,  and  of  the  Umbs  of  the  other  side, 
so-called  '  alternate '  paralysis,  is  patho- 
gnomonic of  the  pontine  seat  of  the  lesion.  _ 

Softening.— Acute  embolic  or  thrombotic 
softening  of  the  pons,  with  or  without  loss  of 
consciousness,  may  lead  to  death  rapidly, 
with  similar  paralytic  symptoms ;  but  days 
may  elapse,  or  even  months,  after  the  first 
onset,  with  characteristic  symptoms  indica- 
tive of  the  position  of  the  lesion,  and  death 
ensue  either  from  gradual  implication  of  the 
vital  centres,  or  quite  suddenly. 

Localising  Phenomena.— The  symptoms 
most  characteristic  of  lesions  of  the  pons  are 
a  combination  of  paralysis  of  certam  cranial 
nerves  on  the  one  side,  and  of  the  Umbs  on 
the  other.  The  most  common  combination 
is  paralysis  on  one  side  of  the  face  and  of  the 
limbs  on  the  opposite,  the  face  being  para- 
lysed on  the  side  of  the  lesion.  The  facial 
paralysis  in  this  case  resembles  peripheral 
facial  paralvsis,  both  in  the  implication  of 
the  orbicularis  oculi  and  degenerative  change 
in  the  muscles.  The  limbs  may  be  paralysed 


as  to  motion  only,  or  there  may  be  a  combi- 
nation both  of  sensory  and  motor  paralysis. 
Sometimes  the  motor  paralysis  affects  one- 
limb  more  than  the  other,  and  there  may  b& 
a  similar  distribution  of  the  anesthesia. 

The  alternate  paralysis  of  the  face  on  one- 
side,  and  of  the  limbs  on  the  opposite,  occurs 
more  particularly  with  lesions  of  the  pons- 
situated  towards  the  pyramids,  at  a  point 
where  the  facial  roots  have  not  crossed  over 
to  pass  on  to  the  opposite  hemisphere.  If  the 
lesion  be  higher  up,  near  the  crus  cerebri,  the 
face  and  limbs  may  both  be  paralysed  on  the 
side  opposite  the  lesion.  Amongst  other 
varieties  the  face  alone  may  be  paralysed, 
without  affection  of  the  limbs ;  or  one  side 
of  the  face  may  be  paralysed,  and  the  other 
in  a  state  of  spasm ;  or  both  sides  of  the  face 
may  be  paralysed;  or  one  side  of  the  face 
may  be  paralysed,  and  the  Umbs  on  both 
sides ;  or  both  sides  of  the  face,  and  the  Umbs 
on  one  side.  Spasms  in  the  Umbs  paralysed 
or  in  the  others  may  occur;  and  similar 
irritation  of  the  sensory  strands  may  be  in- 
dicated by  excentric  hypersesthesia  and  par- 
ffisthesia. 

Along  with  the  motor  paralysis  of  the- 
limbs,  there  is  also  a  varying  degree  of  vaso- 
motor paralysis,  and  a  difference  in  tempera- 
ture of  the  Umbs  of  one  degree  or  more. 

Next  in  frequency  to  affections  of  the 
facial  nerve,  with  or  without  affections 
of  the  Umbs  of  the  variable  character 
above  mentioned,  comes  affection  of  the 
abducens  or  sixth  cranial  nerve.  This 
gives  rise  to  an  internal  strabismus,  and. 
usuaUy  of  the  eye  on  the  same  side  as 
the  lesion.  There  may  be,  therefore,  para- 
lysis of  the  face  and  abducens  on  the  side 
of  lesion,  and  of  the  extremities  on  the 
opposite  side  ;  but  cases  have  been  recorded 
of  paralysis  of  the  abducens  on  one  side,  and 
of  the  face  and  Umbs  on  the  opposite ;  and 
also  of  paralysis  of  the  face,  abducens  nerve, 
and  limbs  on  the  same  side  as  the  lesion. 
In  some  cases  there  is  conjugate  paralysis  of 
the  abducens  on  the  side  of  lesion,  and  of 
the  internal  rectus  on  the  other.  This  occurs 
when  the  nucleus  of  the  sixth  is  affected, 
which  innervates  the  external  rectus  of  the 
same  side  and  the  internal  of  the  other  by 
way  of  the  posterior  longitudinal  tracts.  See 
case  by  Hughes  Bennett,  Brain,  vol.  xu. 

p.  102.  .  „ 

Defects  in  articulation  are  not  infrequently 
observed,  depending  on  impaired  mobility  ol 
the  tongue,  usually  on  the  side  of  the  motor 
paralysis  of  the  limbs,  but  apparently  some- 
times on  the  other  side.  The  fifth  cranial 
nerve  is  also  not  infrequently  implicated 
The  sensory  portion  seems  to  suffer  more 
than  the  motor.  But  cases  have  been  re- 
corded in  which  the  motor  portion  of  the 
fifth  has  been  specially  affected,  leading  to 
paralysis  and  degeneration  of  the  muscles  ot 
mastication. 
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The  affection  of  the  sensory  division  shows 
itself  in  more  or  less  marked  amesthesia  of 
the  face,  which  may  be  general,  or  limited 
to  the  area  of  distribution  of  some  of  the 
branches  only.  The  tongue  is  not  infre- 
quently affected  on  the  same  side,  and  tactile 
and  gustatory  sensibility  impaired  or  abo- 
lished over  the  half  of  the  tongue.  The  affec- 
tion of  the  fifth  may  occur  on  the  same  side 
as  the  lesion,  with  or  without  affection  of  the 
limbs,  but  it  would  appear  also  that  anaes- 
thesia of  the  face  may  occur,  with  implica- 
tion of  the  extremities  on  the  side  opposite 
the  lesion. 

There  is  thus  an  extraordinary  complexity 
and  variability  in  the  symptoms  which  may 
be  met  with  in  connexion  with  pontine 
lesions.  Those  which  have  been  mentioned 
are  the  most  common  and  most  significant, 
especially  if  they  occur  in  combination. 
Singly  they  have  less  value,  and  some  of 
them,  particularly  defects  in  articulation, 
are  not  specially  characteristic.  But  a  com- 
bination of  paralysis  of  the  limbs  on  one  side, 
either  motor  alone,  or  of  motility  and  sensi- 
bility, and  of  the  face  on  the  other,  is  signi- 
ficant of  pontine  lesion.  The  addition  of 
paralysis  of  the  abducens  adds  to  the  cer- 
tainty. 

Many  other  symptoms  might  be  mentioned 
which  have  been  noted  in  connexion  with 
lesions  of  the  pons,  especially  tumours,  which 
ought  perhaps  to  be  ascribed  to  interference 
with  the  functions  of  neighbouring  structures. 
As  in  other  parts,  however,  tumours  have 
been  found  invading  or  pressing  on  the  pons 
without  having  given  rise  to  any  marked 
symptoms  during  life.  But  at  other  times, 
along  with  one  or  more  of  the  previously 
mentioned  symptoms,  impairment  of  deglu- 
tition has  been  observed,  due  without  doubt 
to  pressure  on  the  medulla  oblongata.  To 
the  same  cause  should  also  be  ascribed  the 
irregularity  and  ultimate  paralysis  of  the 
cardiac  and  respiratory  movements,  in  con- 
nexion either  with  tumours  or  with  haemor- 
rhage effusions  into  the  pons  itself. 

When  a  tumour  presses  forward  in  the 
direction  of  the  crura  cerebri,  the  third 
cranial  nerves  may  be  implicated.  Ptosis 
has  been  observed  in  such  cases ;  and  external 
strabismus,  from  paralysis  of  the  internal 
rectus,  has  also  occurred,  but  comparatively 
rarely. 

Vertigo   and   disorders   of  equilibration 
have  been  observed,  but  these  may  be  attri- 
buted to  an  implication  of  the  cerebellum  or 
of  its  peduncles.    Ataxic  Bymptoms  have, 
however,   been    described    by   Leyden  as 
occurring  in  pontine  lesions,  without  affec- 
tion  either   of    the  cerebellum  or  of  its  ! 
peduncles.    The  writer  has  seen  a  case  of 
very  marked  ataxy  associated  with  anuss-  i 
tnesia  of  one  side  of  the  face,  and  of  the  I 
limbs  and  trunk  on  the  opposite  side,  due  ! 
probably  to  lesion  on  the  right  side  of  the 


pons.  But  the  cases  which  have  been  re- 
corded are  not  yet  sufficient  to  establish  any 
very  definite  propositions  in  regard  to  the 
exact  causation  or  special  characteristics  of 
the  ataxic  disorders  in  question.  In  con- 
nexion with  turnours  pressing  on  the  pons, 
hearing  may  also  be  impaired  or  abolished  in 
one  or  both  ears.  Impairment  of  smell  has 
been  observed  on  one  side,  when  there  has 
been  anaesthesia  of  the  face.  This  is  prob- 
ably due  to  the  impairment  of  common  sen- 
sibility in  the  nostril,  intensified  in  some 
cases  by  the  defective  power  of  sniffing  if 
the  facial  nerve  is  also  paralysed. 

Albiirnimiria  and  glycosuria  have  occa- 
sionally been  found  in  connexion  with 
diseases  of  the  pons.  It  is  very  doubtful 
if  any  causal  relationship  has  been  at  all 
satisfactorily  established.  Very  often,  when 
albumen  has  been  found,  there  is  good  reason 
to  believe  that  it  has  been  pre-existing,  for 
lesions  of  the  pons  frequently  occur  in  con- 
nexion with  chronic  renal  disease.  Sugar 
has  been  found  sometimes,  and  in  other  cases 
not.  The  same  has  been  found  in  connexion 
with  lesions  of  other  nerve-centres.  So  far, 
therefore,  as  facts  go,  the  evidence  in  favour 
of  a  direct  relationship  between  pontine 
lesions  and  glycosuria  is  at  present  extremely 
slender,  and  in  need  of  further  investigation. 

Diseases  which  encroach  on  the  intra- 
cranial space  produce  the  general  symptoms 
of  intracranial  tumour,  in  addition  to  the 
special  symptoms  indicative  of  their  inva- 
sion of  the  pons.  D.  Ferrier. 

PORRETTA  (La),  in  Italy,  between 
Bologna  and  Pistoj  a.— Thermal,  sulphu- 
rous, muriated  saline  waters.  See  Mineral 
Waters. 

PORRIGO  LARVALIS  {porrigo, 
scurf ;  and  larva,  a  mask). — Porrigo  is  an 
old-fashioned  term,  applied  generally  to 
eruptions  on  the  scalp  and  face,  whether 
exudative  or  desquamative;  larvalis,  masked, 
alludes  to  the  covering  of  the  face  with  an 
incrustation  which  conceals  the  features  like 
a  mask,  such  as  is  seen  in  a  neglected  exu- 
dative eczema  of  the  face,  an  eczema  pus- 
tulosum  or  impetiginodes.  Pathologically, 
porrigo  is  an  eczema.  See  Impetigo;  and 
Eczema. 

PORTAL  OBSTRUCTION.  —  This 
is  a  condition  of  not  uncommon  occurrence, 
and  calls  for  brief  general  discussion.  Strictly 
speaking,  portal  obstruction  implies  that 
thero  is  some  direct  impediment  to  the  flow 
of  blood  in  the  portal  circulation  itself,  either 
affecting  the  trunk  of  tho  vein  before  it  enters 
the  liver,  or  its  branches  distributed  through- 
out tho  substance  of  this  organ.  It  must  be 
remembered,  however,  that  any  condition 
interfering  with  the  circulation  beyond  tho 
portal  system,  whether  in  the  hepatic  veins, 
tho  upper  end  of  the  inferior  vena  cava,  right 
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side  of  the  heart,  or  lungs,  will  retard  more 
or  less  the  flow  of  blood  through  this  system  ; 
and  also  that  either  of  the  tributary  branches 
of  the  portal  vein  may  be  affected  alone. 
The  portal  trunk  may  be  obstructed  by 
direct  pressure  upon  it,  as  by  enlarged  glands, 
a  growth  projecting  from  the  liver,  thicken- 
ing from  perihepatitis,  or  a  neighbouring 
tumour,  or  aneurysm ;  by  changes  in  its 
walls,  leading  to  constriction  or  complete 
closure;  or  by  blocking-up  of  its  channel, 
as  by  a  thrombus  (see  Portal  Thrombosis). 
Cirrhosis  is  the  most  important  disease  which 
obstructs  the  portal  circulation  within  the 
liver;  but  this  result  may  also  arise  from 
accumulation  of  pigment  and  other  causes. 

Effects. — The  effects  of  portal  obstruc- 
tion will  depend  on  its  seat,  its  degree,  and 
the  rapidity  with  which  it  is  set  up.  They 
are  merely  those  which  necessarily  follow 
mechanical  venous  congestion,  namely,  dis- 
tension of  the  small  vessels,  which  may  end 
in  changes  in  their  walls  and  varicosity; 
escape  of  serum ;  a  congested  or  catarrhal 
condition  of  mucous  surfaces ;  haemorrhages ; 
and,  in  course  of  time,  permanent  changes 
in  organs  and  structures  which  are  thus 
affected.  Their  localisation  in  this  case  will 
correspond  to  the  structures  from  which  the 
portal  vein  receives  its  tributary  branches, 
or  with  which  the  latter  communicate. 
Hence  any  of  the  following  conditions  may 
result  in  various  degrees  from  portal  obstruc- 
tion: (1)  Congestion  and  catarrh  of  the 
mucous  membrane  lining  the  lower  end  of 
the  oesophagus,  stomach,  and  intestines,  with 
consequent  disorder  of  the  secretions ;  dila- 
tation and  varicosity  of  the  small  vessels ; 
or  haemorrhage  into  the  alimentary  canal. 
(2)  Ascites,  one  of  the  most  frequent  and 
evident  phenomena.  (3)  Enlargement  of 
the  spleen,  either  from  mere  accumulation 
of  blood,  or  in  chronic  cases  with  permanent 
increase  and  alteration  in  the  splenic  struc- 
ture. (4)  Congestion,  followed  by  fibroid 
changes,  in  the  pancreas.  (5)  Haemorrhoids, 
it  is  generally  believed.  (6)  After  a  while, 
enlargement  of  the  superficial  veins  of  the 
abdominal  wall,  owing  to  their  communica- 
tions with  the  portal  vein ;  as  well  as  of  the 
veins  within  the  abdomen,  which  are  tribu- 
tary to  it.  In  rare  instances  peritoneal  hae- 
morrhage has  occurred  from  the  rupture  of 
distended  veins.  (7)  Congestion  of  the  female 
generative  organs  in  some  cases. 

Several  of  the  conditions  mentioned  are 
obvious  on  clinical  examination  during  life ; 
others  are  only  evident  on  post-mortem  ex- 
amination, although  they  assist  in  originat- 
ing symptoms,  especially  in  connexion  with 
the  alimentary  canal,  such  as  those  of  dys- 
pepsia, flatulence,  and  disordered  bowels, 
diarrhoea  being  not  uncommon.  Haemor- 
rhage into  the  stomach  or  bowels  is  usually 
revealed  by  the  occurrence  of  haematemesis 
or  nieltena,  but  it  may  prove  fatal  without 


any  discharge  of  blood  externally.  It  must 
necessarily  happen  that,  if  the  portal  circu- 
lation is  not  properly  carried  on,  the  functions- 
of  the  liver  are  proportionately  impaired. 

The  signs  of  portal  obstruction  may  set  hi 
with  great  acuteness,  or  more  or  less  gradu- 
ally. Those  indicative  of  acute  obstruction 
are  the  rapid  development  of  abundant 
ascites,  returning  speedily  after  paracentesis ; 
acute  enlargement  of  the  spleen ;  haemor- 
rhage into  the  alimentary  canal ;  and  speedy 
dilatation  of  the  superficial  abdominal  veins. 
It  must  be  remarked  that  the  most  striking 
phenomena  may  disappear  in  chronic  cases, 
after  a  time,  without  the  removal  of  the 
obstruction,  probably  owing  to  the  develop- 
ment of  new  channels,  by  which  the  blood  is- 
returned  to  the  heart  without  passing  through 
the  liver.    See  Hsimatemesis. 

Diagnosis. — There  ought  to  be  no  difficulty 
in  recognising  the  signs  of  portal  obstruc- 
tion in  marked  cases  ;  and  it  might  even  be- 
suspected  before  these  signs  are  well-deve- 
loped under  certain  conditions.  The  cause 
of  the  obstruction  can  only  be  made  out  by  a 
consideration  of  each  case  in  all  its  features. 

Treatment.  — ■  Barely  can  anything  be 
done  directly  to  remove  portal  obstruction. 
The  portal  circulation  may  often  be  relieved 
by  acting  freely  upon  the  bowels,  especially 
by  means  of  saline  and  hydragogue  purga- 
tives. Treatment  directed  to  the  effects  of 
any  obstruction  is  frequently  highly  effi- 
cacious, and  the  most  important  of  these 
may  be  cured  or  relieved,  even  though  their 
cause  remain  unaffected.  The  special  treat- 
ment of  these  symptoms,  and  also  of  the 
conditions  upon  which  portal  obstruction 
depends,  is  described  in  other  articles. 

Frederick  T.  Boberts. 

PORTAL  THROMBOSIS.— Synon.  : 
Portal  Phlebitis;  Pylephlebitis;  Fr.  PyU- 
phlebite ;  Ger.  Pylephlebitis. 

Portal  thrombosis  may  be  divided  into  two 
kinds :  (A)  the  Adhesive  ;  and  (B)  the 
Suppurative. 

(A)  Adhesive  Portal  Thrombosis- 
Adhesive  portal  thrombosis  is  seen  most 
commonly  in  cirrhosis  of  the  liver,  rarely  as 
a  cause  of  the  cirrhosis  itself.  In  the  first 
case,  it  arises,  not  from  an  inflammation  of 
the  walls  of  the  vessel,  but  from  obstruction 
to  the  circulation.  The  thrombus  itself  is 
usually  firmly  adherent  to  the  walls,  tough, 
and  of  a  red-brown  colour,  the  vein  being 
dilated.  In  very  rare  cases  thrombosis  of 
numerous  peripheral  branches  of  the  portal 
vein,  as  the  mesenteric  veins,  has  been  found 
giving  rise  to  symptoms  very  similar  to 
those  caused  by  thrombosis  of  the  trunk  of 

the  vein.  , 
Symptoms.  —  The  symptoms  of  portal 
thrombosis  are  those  of  intense  portal  ob- 
struction. There  is  ascites,  rapidly  develop- 
ing itself,  and,  according  to  Frerichs,  returning- 
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rapidly  after  removal  by  tapping.  The  veins 
of"  the  walls  of  the  belly  become  rapidly 
dilated.  There  may  be  haeniatemesis  or  a 
bloody  diarrhoea.  The  spleen  is  greatly 
enlarged.  Jaundice  may  or  may  not  be 
present. 

Diagnosis. — The  diagnosis  of  portal  throm- 
bosis is  a  matter  of  great  difficulty,  the 
symptoms  being  very  like  those  of  cirrhosis, 
of  which,  indeed,  it  is  often  a  mere  compli- 
cation. In  general,  it  is  only  when  the 
thrombosis  is  very  acute  and  affecting  the 
trunk  or  most  of  the  branches  of  the  vein,  and 
causing  very  rapid  ascites,  splenic  tumour, 
dilatation  of  the  superficial  abdominal  veins, 
&c,  that  a  diagnosis  can  be  made. 

Prognosis  and  Treatment. — The  prognosis 
is  always  bad.  Instances  of  recovery  are 
extremely  rare,  in  which  cases  the  vein  has 
been  found  converted  into  a  fibrous  thread, 
and  a  collateral  circulation  established.  The 
treatment  must  be  the  same  as  for  cirrhosis 
in  most  cases.  In  the  very  acute  cases, 
leeches  over  the  liver,  cupping,  and  the  ad- 
ministration of  saline  purgatives  should  be 
tried. 

(B)  Suppurative  Portal  Throm- 
bosis. — Pylephlebitis  Purulenta. — Suppu- 
rative portal  thrombosis  is  commonly  met 
with  in  connexion  with  some  morbid  pro- 
cess, most  often  suppuration,  in  the  parts 
from  which  the  branches  of  the  portal  vein 
arise.  Thus,  diseases  of  the  intestines,  es- 
pecially of  the  caecum  and  its  vermiform 
appendix,  are  the  most  frequent  causes.  It 
has  been  seen  by  one  of  the  writers  caused 
by  a  needle  fixed  in  the  vermiform  appendix ; 
and  Frerichs  has  recorded  a  case  where  a 
needle  perforated  the  inferior  mesenteric 
vein.  It  occurs  after  dysentery,  and  more 
rarely  after  enteric  fever.  It  is  occasionally 
caused  by  ulcer  and  cancer  of  the  stomach, 
and  follows  suppurative  splenitis.  In  the 
newly  born,  suppuration  sometimes  extends 
from  the  umbilical  vein  to  the  liver.  The 
vein  is  found  greatly  dilated,  and  filled  with 
a  dirty  grey  or  reddish  pulp,  which,  under  the 
microscope,  shows  small  round  nucleated 
cells  like  pus-corpuscles.  The  liver  itself 
shows,  on  section,  the  branches  of  the  portal 
vein  filled  with  a  diffluent  thrombus,  so  that 
the  organ  looks  as  if  pervaded  with  abscesses. 

Symptoms. — The  symptoms  closely  resem- 
ble those  of  abscess  of  the  liver  or  of  pyaemia. 
Tranbe  thinks  the  diagnosis  may  be  made  if 
the  liver  and  spleen  be  much  enlarged,  and 
if  there  be  returning  attacks  of  rigors  with 
raised  temperature,  while  between  the  attacks 
the  temperature  is  natural  or  only  slightly 
raised.  Remittent  pyrexia,  with  sweating, 
vomiting,  diarrhoea,  and  rigors,  are  the  most 
constant  symptoms.  The  liver,  however,  is 
only  moderately  enlarged  in  some  cases. 
Pain  and  tenderness  in  the  right  hypochon- 
drinm,  with  an  icteric  tint,  in  a  case  pre- 
senting pytemic  symptoms,  should  suggest 


this  condition.  There  must  be  also  evidence 
of  some  suppuration,  which  may  involve  the 
branches  of  the  portal  vein;  and  pyaemia 
and  endocarditis  must  be  excluded.  Often, 
however,  all  these  signs  fail,  and  suppuration 
of  most  of  the  branches  of  the  portal  vein 
has  been  found  after  death  when  no  hepatic 
symptoms  have  been  present  during  life. 
Possibly  the  occurrence  of  hepatic  symptoms 
depends  upon  the  acuteness  of  the  process. 

Remembering,  however,  how  frequently 
it  is  caused  by  disease  of  the  appendix,  any 
suspicion  of  pylephlebitis  should  lead  to  the 
careful  consideration  of  the  propriety  of 
surgical  exploration  of  the  appendix. 

Prognosis  and  Treatment. — The  prognosis 
is  always  bad;  the  treatment  must  be  the 
same  as  for  abscess  of  the  liver  or  pyaemia. 

J.  Wiokham  Legg. 
Stephen  Mackenzie. 

POST  -  MORTEM  EXAMINA- 
TION".— See  Necropsy. 

POST  -  MORTEM     WOUNDS.  — 

Synon.  :  Dissection- wounds  ;  Fr.  Blessitres 
Anatomiques ;  Ger.  Sectionwunden. 

Definition.  —  A  variety  of  poisoned 
wounds,  arising  from  the  inoculation  of  a 
virus  derived  from  the  dead  bodies  of  men 
or  animals. 

Similar  consequences  may  result  from  the 
inoculation  of  the  discharges  from  unhealthy 
inflammations  in  living  bodies,  especially 
those  arising  from  post-mortem  poisoning. 
The  conditions  necessary  for  the  production 
of  a  dissection-wound  are  the  virus,  a  means 
of  entrance  of  the  virus  into  the  system,  and 
a  condition  of  body  favourable  to  the  develop- 
ment of  the  effects  of  the  virus. 

Pathology. — The  virus.  —  The  products 
of  ordinary  decomposition  may  cause  local 
troubles,  to  be  mentioned  hereafter,  but  they 
never  give  rise  to  the  graver  forms  of  post- 
mortem or  dissection  wound.  The  poison  is 
present  in  greatest  intensity  in  fresh  bodies, 
and  its  virulence  (liminishes  as  decomposi- 
tion advances.  It  is  not  the  same  in  all 
cases,  and  the  effects  vary  greatly  with  the 
nature  and  intensity  of  the  virus.  We  are 
not  in  a  position  to  deny  that  in  some  cases 
the  virus  may  be  a  non-organised  ferment, 
but  it  is  practically  certain  that  in  the  vast 
majority  of  post-mortem  wounds  it  is  a 
pathogenic  organism,  and  most  commonly 
one  of  the  micrococci.  In  the  localised  forms 
the  staphylococcus  pyogenes  aureus  or 
albus  is  most  commonly  found,  while  in  the 
diffuse  varieties,  in  which  the  lymphatics 
are  chiefly  implicated,  the  streptococcus 
pyogenes  is  almost  invariably  present  (sec 
Erysipelas).  Post-mortem  wounds  of  a 
sorious  character  most  commonly  arise  from 
inooulations  from  the  bodies  of  patients  who 
have  died  from  some  unhealthy  inflammatory 
(infective)  process,  especially  from  septic 
peritonitis  or  pleurisy,  pyaemia,  septicaemia, 
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puerperal  fever,  diffuse  cellulitis,  erysipelas, 
or  spreading  gangrene.  The  diminution  of 
the  intensity  of  the  poison  with  decomposi- 
tion is  probably  due  to  the  destruction  of 
the  specific  organism  by  the  growth  of  the 
ordinary  bacteria  of  putrefaction ;  it  being  a 
well-known  fact  that  when  two  organisms 
are  growing  together  in  the  same  fluid,  the 
stronger  overpowers  the  weaker,  checks  its 
growth,  and  finally  leads  to  its  destruction. 

Certain  specific  diseases,  as  glanders  and 
splenic  fever  (malignant  pustule),  may  be 
communicated  by  inoculation  from  the  dead 
body,  but  these  accidents  are  not  classed  with 
ordinary  dissection-wounds. 

Mode  of  entrance  of  the  poison  into  the 

system  "Whatever  the  virus  may  be,  it  only 

acts  by  direct  inoculation.  This  most  com- 
monly occurs  through  an  accidental  wound 
or  scratch  during  the  post-mortem  examina- 
tion ;  but  a  raw  surface  partly  healed,  or 
the  fissures  in  chapped  hands,  or  the  small 
fissures  so  common  at  the  margin  of  the 
nail,  may  serve  as  points  of  inoculation.  In 
rare  cases  infection  takes  place  through  the 
unbroken  skin,  the  hair-follicles  seeming 
then  to  serve  as  the  points  of  entrance.  The 
further  diffusion  of  the  poison  takes  place 
by  spreading  amongst  the  lymph- spaces  of 
the  cellular  tissue,  as  shown  by  diffuse 
cellulitis ;  by  being  carried  with  the  stream 
in  the  lymphatic  vessels,  as  in  those  cases 
in  which  the  local  affection  is  slight,  and 
the  first  trouble  is  in  the  lymphatic  glands ; 
or  by  entering  the  blood-stream  and  setting 
up  a  general  infective  process. 

Prevention. — In  order  to  prevent  inocu- 
lation the  following  points  should  be  attended 
to.  Before  making  a  post-mortem  examina- 
tion of  a  dangerous  case  the  hands  should 
be  carefully  looked  over.  If  any  spot  de- 
nuded of  cuticle  be  found  on  the  fingers,  an 
india-rubber  cot  should  be  applied,  its  base 
being  bound  round  with  string.  If  the  whole 
hands  are  sore  and  chapped  an  india-rubber 
glove  may  be  used.  If  no  india-rubber  cot 
for  a  finger  is  to  be  found,  an  efficient  water- 
proof covering  may  be  made  at  once  with 
gutta-percha  tissue  and  chloroform.  If  the 
hands  are  sound  they  may  be  well  greased 
with  carbolic  oil  (1  to  10),  but,  as  this  soon 
wipes  off,  the  application  must  be  repeated 
several  times  during  the  post-mortem 
examination.  Carbolised  vaseline  may  be 
used  instead  of  the  oil,  and  is  less  easily 
rubbed  off.  Accidental  wounds  arise  almost 
invariably  from  carelessness — the  assistant 
being  as  often  wounded  as  the  operator. 
There  is  scarcely  any  operation  in  a  post- 
mortem which  requires  two  to  perform  it, 
and  an  assistant  should  therefore  be  dis- 
pensed with.  The  most  common  acts  of 
carelessness  are— cutting  towards  instead  of 
away  from  the  left  hand;  and  letting  the 
knife  fall  unobserved  into  one  of  the  cavities, 
where  it  is  concealed  by  blood  or  the  viscera, 


and  wounds  the  hands  when  next  introduced. 
Wounds  from  ribs  are  amongst  the  most 
dangerous,  as  they  bleed  but  little.  To 
avoid  these,  when  using  the  bone-forceps  in 
cases  of  ossification  of  the  cartilages,  the 
ribs  should  be  cut  near  the  nipple  line,  and 
the  skin  folded  over  them  whilst  the  viscera 
are  being  examined.  In  opening  the  head 
the  saw  is  apt  to  slip,  and  to  injure  the  hand 
holding  the  vault.  To  avoid  this,  either 
wrap  the  hand  in  a  thick  cloth,  or  hold  the 
head  with  the  left  hand  on  the  face,  where 
it  will  be  out  of  danger.  Punctures  during 
the  sewing-up  of  the  body  have  caused  many 
deaths.  These  injuries  are  usually  due  to 
using  too  small  a  needle,  which  cannot  be 
kept  properly  under  control.  A  common 
packing  needle  sharpened  is  by  far  the 
safest  instrument  that  can  be  used.  In 
whatever  way  the  wound  is  made  the  first 
essential  of  treatment  is  to  make  it  bleed 
freely.  If  it  is  on  the  finger,  this  may  be 
done  by  winding  a  piece  of  string  round  it 
from  the  root  to  the  tip;  then  wash  it 
thoroughly  in  carbolic  lotion  (1  in  20)  or 
perchloride  of  mercury  (1  in  500)  and  suck 
it.  Caustics  are  quite  unnecessary  if  these 
directions  are  carried  out.  After  a  post- 
mortem examination  the  hands  should  always 
be  well  washed  in  some  strong  antiseptic 
solution. 

The  condition  of  body  favourable  to  the 
development  of  the  effects  of  the  poison. — 
Nothing  is  more  common  than  for  two  per- 
sons to  be  wounded  at  the  same  post-mortem 
examination,  and  only  one  to  suffer  from  it. 
Sir  James  Paget  has  brought  forward  strong 
evidence  to  show  that  constant  exposure  to 
the  poison  gives  a  certain  degree  of  '  im- 
munity from  the  worse  influences  of  the 
virus,'  and  that  one  dissection-wound  pro- 
tects the  sufferer  from  another,  at  least  for 
some  time.  Anything  which  causes  a  de- 
pressed state  of  health  favours  the  occur- 
rence of  post-mortem  poisoning.  Thus,  we 
see  it  in  students  who  have  been  some 
months  resident  in  hospital,  in  nurses  who 
are  worn  out  with  attending  a  bad  case,  and 
in  dissecting-porters  or  others  who  indulge 
too  freely  in  alcohol.  Beyond  these,  no 
special  predisposing  conditions  are  known. 

Varieties— It  will  be  convenient  to  dis- 
cuss the  several  forms  of  post-mortem 
wounds  under  distinct  headings  according  to 
the  following  arrangement : — 

1.  Purely  Local  Affections. 

(a)  Dissecting -porter's  ivart,  or  anato- 
mical tubercle.  —  Although  not  exactly  a 
post-mortem  wound,  this  affection  must  be 
mentioned  here  as  being  one  of  the  effects  of 
the  irritation  caused  by  the  repeated  appli- 
cation of  putrid  matter  to  the  skin.  It  is 
seen  only  in  those  whose  occupation  brings 
them  much  in  contact  with  decomposing 
animal  matter,  and  is  of  very  rare  occur- 
rence.   Its  seat  is  always  at  the  back  ot  tne 
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hand  over  the  knuckles,  or  the  joints  of  the 
fingers.  It  is  characterised  by  a  warty  thick- 
ening of  the  skin,  which  may  in  some  cases 
resemble  epithelioma.  In  other  cases  the 
thickening  of  the  cuticle  may  give  the  skin 
an  ichthyotic  appearance.  The  enlarged 
papillse  are  set  closely  together,  and  there  is 
no  true  ulceration,  but  cracks  and  fissures 
may  exist  in  parts,  from  which  a  serous  dis- 
charge escapes.  The  growth  tends  slowly  to 
spread.  These  warty  growths  are.  usually 
multiple,  and  this,  together  with  the  want 
of  any  tendency  to  ulceration,  will  serve  to 
distinguish  them  from  epithelioma. 

Treatment. — Salicylic  collodion  applied 
daily  will  usually  effect  a  cure.  In  other 
cases  the  constant  use  of  wet  dressing  to 
soften  the  epithelium,  combined  with  the 
application  of  a  mixture  of  equal  parts  of 
glycerine  and  extract  of  belladonna,  is  of 
great  service.  Should  this  fail,  painting  with 
strong  tincture  of  iodine  may  be  tried,  or,  as 
a  last  resource,  the  application  of  some  strong 
caustic. 

(6)  The  dissecting-room  pustule. — This  is 
always  the  result  of  the  inoculation  of  some 
poisonous  matter  into  a  slight  abrasion  or 
puncture.  About  twenty -four  hours  after 
inoculation  the  spot  becomes  red  and  itches. 
In  another  twenty-four  hours  a  small  drop 
of  pus  is  seen  raising  the  cuticle,  and  the 
part  is  intensely  tender.  If  the  drop  of  pus 
be  let  out  the  pain  is  at  once  relieved.  If 
no  treatment  be  now  adopted  to  prevent  it, 
a  small  scab  forms,  under  which  pus  again 
appears,  and  the  redness  and  pain  return  as 
before.  Each  time  that  this  happens  the 
sore  increases  in  size,  till  it  may  reach  about 
one-eighth  of  an  inch  in  diameter,  and  it 
then  closely  resembles  in  appearance  a  small 
soft  chancre.  "Without  treatment  the  condi- 
tion may  continue  indefinitely.  It  is  very 
seldom  accompanied  by  any  constitutional 
disturbance.  The  axillary  glands  may  be 
tender,  but  suppuration  is  rare,  except  in 
unhealthy  subjects. 

Treatment.—  The  best  application  to  these 
sores  is  lint  wetted  with  a  lotion  composed 
of  solution  of  the  subacetate  of  lead  1  part ; 
rectified  spirit  1  part;  water  6  parts.  The 
drawing  must  be  kept  constantly  moist,  so 
as  to  prevent  the  formation  of  a  scab,  and  the 
shutting  in  of  the  pus.  The  treatment  must 
be  continued  until  the  sore  is  soundly  healed. 
If  the  smallest  speck  be  unhealed  it  will 
relapse  as  soon  as  the  dressing  is  removed. 
If,  in  spite  of  this  dressing,  it  refuse  to 
heal,  nitrate  of  silver  may  be  applied,  or 
the  ulcerated  surface  may  be  covered  with 
iodoform. 

<<•)  Suppuration  of  the  matrix  of  the  nail. 
This  arises  from  inoculation  through  one  of 
those  small  fissures  at  the  side  of  the  nail 
popularly  known  as  «  agnail  *  or  '  hangnail.' 
The  inflammation  extends  rapidly  to  tho 
matrix  at  the  root  of  the  nail.    The  dorsal 


aspect  of  the  finger  for  half  an  inch  below 
the  nail  is  swollen,  red,  and  acutely  tender, 
and  on  pressing  over  this  area  pus  oozes 
out  over  the  nail.  The  inflammation  rarely 
extends  over  the  whole  matrix,  so  that  the 
distal  part  of  the  nail  is  usually  unaffected 
and  firmly  attached,  while  the  root  is  sof- 
tened and  loosened  by  the  suppuration  be- 
neath it.  The  discharge  has  a  strong  of- 
fensive odour  of  decomposition.  This  con- 
dition is  extremely  chronic,  the  irritation 
being  kept  up  almost  indefinitely  by  the 
putrid  discharge,  which  is  more  or  less  pent 
up  beneath  the  nail.  When  recovery  takes 
place  the  nail  usually  separates. 

Treatment. — The  first  essential  of  treat- 
ment is,  if  possible,  to  render  the  discharges 
aseptic.  For  this  purpose  the  finger  may  be 
soaked  in  the  lead  lotion  before  mentioned, 
or  in  a  saturated  solution  of  boric  acid  in 
cold  water,  and  dressed  with  the  lead  lotion 
and  boric-acid  lint ;  or  powdered  iodoform 
may  be  pushed  with  a  piece  of  card  beneath 
the  swollen  skin  over  the  root  of  the  nail. 
If  these  simpler  means  fail,  the  nail  must  be 
removed  ;  and  the  raw  surface,  dressed  with 
some  mild  antiseptic  lotion,  will  quickly 
heal. 

(d)  Suppuration  of  the  hair- follicles. — 
This  is  a  somewhat  rare  effect  of  post- 
mortem poisoning.  About  forty-eight  hours 
after  exposure  to  infection  a  varying  number 
of  small  pustules,  each  surrounded  by  a  red 
areola,  form  on  the  hairy  parts  of  the  hands 
and  wrists.  On  careful  examination,  each 
pustule  will  be  seen  to  have  a  hair  passing 
through  it.  As  a  rule,  these  pustules  discharge 
and  dry  up  without  causing  further  trouble, 
but  in  some  exceptional  cases  they  may  be 
followed  by  constitutional  symptoms  or 
lymphatic  inflammations. 

Treatment. — All  that  is  necessary  is  to 
cover  the  part  with  cotton-wool,  to  hasten 
the  drying  of  the  pustules. 

(e)  Boils. — Boils,  which  differ  in  no  respect 
from  those  arising  without  known  cause,  may 
form  as  a  consequence  of  exposure  to  post- 
mortem poisons.  They  probably  start  from 
inflammation  of  the  hair-follicles. 

Treatment.— This  presents  nothing  special. 

(/)  Ordinary  whitlow.— Although  whitlow 
is  common  amongst  nurses  and  others  whose 
duties  oblige  them  to  dress  foul  sores,  it  is 
not  a  very  common  consequence  of  post- 
mortem wounds.  When  met  with  it  presents 
nothing  special.    Sec  Whitlow. 

2.  Diffuse  Inflammation  of  the  Cel- 
lular Tissue,  spreading  from  the  point 
of  inoculation. 

(a)  Diffuse  cellulitis. — The  seat  of  inocu- 
lation becomes  in  from  twelve  to  twenty-four 
hours  more  or  less  red  and  irritable,  and  in 
this  stato  it  may  remain  for  another  day,  at 
the  end  of  which  time  a  brawny  swelling  of 
a  dusky  red  colour  forms  round  it,  and 
rapidly  extends  in  all  directions,  but  chiefly 
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in  the  line  of  the  lymph-stream.  At  the 
same  time  there  is  intense  tension,  burning 
pain,  and  severe  constitutional  disturbance, 
high  temperature,  total  loss  of  appetite,  and 
possibly  delirium.  Eed  lines  of  inflamed 
lymphatic  vessels  may  or  may  not  be  seen 
extending  upwards,  but  glandular  abscesses 
are  rare,  as  in  ordinary  ceUuhtis.  If  unre- 
lieved by  treatment,  sloughing  rapidly  follows 
the  brawny  swelling,  first  of  the  subcutaneous 
tissue,  and  afterwards  of  the  skin. 

Treatment. — The  only  treatment  in  such 
a  case  is  free  and  early  incision  into  the 
affected  part.  In  one  case  which  came  under 
the  observation  of  the  writer  the  inoculation 
took  place  from  a  scratch  from  a  broken  rib 
which  had  penetrated  a  consolidated  lung, 
and  caused  the  formation  of  a  foul  abscess. 
Swelling  in  the  finger  commenced  on  the 
second  day,  about  10  p.m.,  and  at  11  a.m.  on 
the  following  morning  it  had  involved  the 
whole  finger  and  part  of  the  back  of  the 
hand.  Eed  lines  extended  from  it  a  little 
way  above  the  wrist.  Two  incisions  were 
immediately  made  in  the  palmar  aspect  of 
the  finger,  and  one  on  the  dorsum  of  the 
hand,  with  the  effect  of  at  once  arresting  the 
extension  of  the  process.  In  this  case  the 
attack  commenced  with  slight  nausea,  but 
no  chilliness  or  rigor ;  there  was  high  fever 
and  delirium  on  the  third  and  fourth  days. 
The  constitutional  treatment  must  be  the 
same  as  in  other  cases  of  diffuse  cellulitis. 
See  Erysipelas. 

(b)  Spreading  gangrene. — This  is  an  in- 
tensification of  the  preceding  variety.  A  red, 
brawny  swelling  advances  rapidly  up  the 
arm,  quickly  followed  by  gangrene  of  the 
subcutaneous  cellular  tissue  and  skin.  This 
condition  is  extremely  rare  as  a  consequence 
of  dissection-wounds.  A  case  occurred  in 
1880,  at  University  College  Hospital,  under 
the  care  of  Mr.  Heath,  in  which  the  patient's 
life  was  only  saved  by  amputation  at  the 
shoulder-joint.  It  happened  to  a  nurse  from 
an  accidental  wound  received  whilst  laying 
out  the  body  of  a  patient  who  had  died  of 
puerperal  fever. 

Treatment. — Early  amputation  above  the 
advancing  gangrene  is  the  only  treatment. 

3.  Inflammations  chiefly  affecting 
the  Lymphatics. 

(a)  Inflammation  of  the  lymphatic  ves- 
sels.—-This  usually  commences  from  twenty- 
four  to  forty-eight  hours  after  inoculation. 
The  seat  of  inoculation  may  show  scarcely 
any  signs  of  inflammation,  or  it  may  have 
developed  into  a  small  suppurating  sore. 
The  invasion  of  the  lymphatic  inflammation 
is  marked  by  elevation  of  temperature,  chilli- 
ness, or  possibly  a  rigor.  There  is  malaise 
and  often  nausea,  with  headache.  Eed  lines 
are  soon  after  observed  running  upwards 
from  the  seat  of  inoculation  in  the  course  of 
the  lymphatic  vessels.  These  lines  are  about 
one-eighth  to  one-quarter  of  an  inch  in  width, 


and  clearly  defined.  They  are  acutely  tender. 
The  lymphatic  glands  to  which  they  lead  are 
swollen  and  painful.  If  unrelieved  by  treat- 
ment, suppuration  frequently  occurs  in  the 
lymphatic  glands,  or  sometimes  in  the  course 
of  the  vessels.  Occasionally  several  lines 
may  fuse  together,  giving  the  appearance  of 
a  band  of  cutaneous  erysipelas. 

Treatment. — The  bowels  should  be  well 
opened.  Stimulants  in  moderate  quantities 
may  be  taken,  good  port  wine  being  espe- 
cially useful,  with  strong  beef- tea,  milk,  and 
eggs.  If  there  is  much  fever,  quinine  may 
be  of  use  in  reducing  the  temperature. 
Locally,  the  whole  course  of  the  inflamed 
vessels  is  to  be  painted  with  a  mixture  of 
glycerine  and  extract  of  belladonna  in  equal 
parts,  and  the  whole  arm  wrapped  in  hot 
fomentations,  which  must  be  frequently  re- 
newed. This  treatment  seldom  fails  to  arrest 
the  progress  of  the  inflammation,  and  ward 
off  suppuration.  If  pus  forms,  either  in  the 
course  of  the  vessels  or  in  the  glands,  it  must 
be  let  out  as  soon  as  it  is  recognised. 

(6)  Abscess  in  the  lymphatic  glands. — 
This  occurs  either  as  a  consequence  of  the 
previous  condition  or  without  any  evident 
inflammation  of  the  lymphatic  vessels.  It 
is  frequently  a  complication  of  one  of  the 
local  forms  first  described.  The  abscess 
forms  either  in  the  gland  at  the  bend  of  the 
elbow  or  in  the  axilla,  and  presents  no  special 
features  requiring  description.  The  pro- 
gnosis is  not  grave. 

Treatment.  —  The  abscesses  must  be 
opened  as  soon  as  recognised,  and  treated 
antiseptically. 

(e)  Axillary  cellulitis.— This  is  one  ol 
the  gravest  effects  of  a  post-mortem  wound. 
It  frequently  occurs  in  cases  in  which  the 
local  affection  at  the  seat  of  inoculation  is  so 
slight  as  to  be  scarcely  recognisable.  From 
twenty-four  to  forty-eight  hours  after  inocu- 
lation the  patient  is  seized  with  chilliness, 
and  frequently  a  rigor;  there  is  great  de- 
pression; with  nausea,  or  even  vomiting,  and 
headache.  The  temperature  rapidly  rises, 
reaching  104°  or  105°,  and  there  is  frequently 
delirium.  On  examining  the  axilla  some 
fulness,  with  acute  tenderness,  is  recognised, 
and  there  is  pain  in  moving  the  arm.  The 
fulness  soon  extends  to  the  front  of  the  chest, 
in  the  region  of  the  pectoralis  major,  and  the 
veins  of  the  region  may  become  more  clearly 
visible  than  natural.  Later  on  there  may  be 
a  blush  of  redness  over  the  pectoral  region, 
and  with  this  there  is  oedema.  If  not  relieved 
the  swelling  and  redness  may  extend  down 
the  side  of  the  chest,  and  show  above  the 
clavicle  at  the  root  of  the  neck  The  con- 
stitutional condition  assumes  the  ordinary 
characters  of  septicemia.  There  is  muttering 
delirium,  rapidly  failing  pulse,  dry  tongue, 
with  sordes  on  the  hps  and  teeth,  possibly 
diarrhoea,  and  the  patient  sinks  mto  a  coma- 
tose condition  and  dies.    Sir  James  Paget, 
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in  his  well-known  lecture  on  his  own  case, 
explains  this  condition  by  supposing  that  the 
lymphatic  glands  are  first  swollen,  and  the 
flow  of  lymph  through  them  obstructed,  and 
that  the  poison  then  extends  backwards  in 
the  distended  lymphatics  till  it  reaches  the 
cellular  tissue  in  which  they  arise,  thus 
causing  diffuse  cellulitis,  which,  if  not  re- 
lieved, or  if  not  speedily  fatal,  may  extend 
to  the  whole  area  which  sends  lymph  to  the 
affected  glands.  If  an  incision  be  made  early 
into  the  affected  cellular  tissue  it  will  be 
found  merely  infiltrated  with  serum ;  later 
on  the  serum  is  turbid ;  still  later  the  whole 
areolar  tissue  would  be  found  in  a  sloughy 
condition,  soaked  in  pus. 

Treatment. — The  blood-poisoning  accom- 
panying this  condition  is  frequently  fatal  in 
spite  of  any  treatment.  The  only  hope  for 
the  patient  lies  in  early  recognition  of  the 
state  of  the  part,  and  in  making  free  in- 
cisions. These  incisions  must  thoroughly 
open  up  the  axillary  fascia,  and  if  there  be 
any  suspicion  of  extension  beneath  the  pec- 
toralis  major,  another  incision  must  be  made 
two,  or  even  three,  inches  in  length,  through 
the  muscle.  This  is  best  made  in  the  in- 
terval between  the  sternal  and  clavicular 
portions.  The  skin  and  fat  only  need  be 
divided  with  the  knife,  the  muscular  fibres 
being  separated  with  the  handle  of  the  scalpel 
to  avoid  haemorrhage.  If  these  incisions  are 
made  with  all  antiseptic  precautions  and  the 
antiseptic  dressing  adopted,  the  patient's 
chance  of  life  is  greatly  increased.  The 
constitutional  treatment  consists  in  free 
stimulation  and  abundant  nourishment. 
Qtiirrine  may  possibly  be  useful  in  large 
doses. 

4.  Septicaemia. — In  some  cases,  which 
fortunately  are  very  rare,  post-mortem 
wounds  prove  speedily  fatal,  with  the  ordi- 
nary symptoms  of  acute  septicaemia.  Local 
changes  at  the  seat  of  inoculation  may  be 
entirely  wanting.    See  Septicemia. 

5.  Pysemia. — Pysemia  may  occur  as  a 
secondary  complication  of  the  forms  of  post- 
mortem wound  which  are  accompanied  by 
suppuration  and  sloughing;  but  it  presents 
nothing  special  in  such  cases.    See  Pyaemia. 

Marcus  Beck. 

POST-PHARYNGEAL  ABSCESS. 

See  Retro-phabyngeal  Abscess. 

POSTURE. — In  this  article  it  is  intended 
to  point  out  the  main  practical  relations  of 
poftture  to  the  atiology,  diagnosis,  and  treat- 
ment of  various  diseases.  It  not  uncom- 
monly happens  that  a  patient  assumes  in- 
stinctively a  posture  by  which  his  condition 
may  be  at  once  recognised,  or  which  gives 
indications  of  importance  as  to  his  manage- 
ment. In  other  cases  the  practitioner  makes 
systematic  use  of  posture  to  assist  him  in  his 
diagnosis,  or  to  aid  him  in  treatment.  It 


should  be  mentioned  at  the  outset  that  per- 
sons often  present  peculiarities  with  reference 
to  posture,  which  are  of  no  practical  signifi- 
cance, and  are  the  result  either  of  natural 
differences  in  individuals,  or  of  habit.  Eor 
instance,  some  people  can  only  sleep  with 
the  head  raised  very  high,  in  an  almost 
semi  -  recumbent  position;  others  lie  with 
the  head  very  low,  even  level  with  or  below 
the  body.  Many  are  unable  to  sleep  on  the 
back,  or  on  one  or  other  side,  and  especially 
the  left  side.  The  subject  will  be  further 
discussed  in  its  relations  to  the  several  points 
mentioned  above. 

1.  etiology  of  Posture.— As  an  imme- 
diate cause  of  disease,  posture  is  chiefly  im- 
portant in  connexion  with  occupation.  For 
instance,  many  persons  suffer  from  long- 
continued  standing;  or,  on  the  other  hand, 
from  sedentary  occupations.  The  evil  effects 
of  prolonged  standing  are  evidenced  by  the 
development  of  varicose  veins  in  the  legs, 
and  also  by  the  occurrence  of  general  fatigue 
and  debility,  displacements  of  the  uterus, 
and  other  conditions,  especially  in  young 
women,  such  as  those  employed  in  drapers' 
shops.  Those  callings  which  entail  constant 
or  frequent  bending  forward  of  the  body  are 
often  very  injurious,  and  this  may  be  aggra- 
vated by  carrying  burdens  on  the  back  and 
shoulders.  Not  uncommonly  persons  injure 
themselves  by  habitually  bending  forward 
when  sitting,  quite  apart  from  occupation. 
Another  illustration  of  the  influence  of  pos- 
ture in  causing  disease  is  where  individuals 
have  to  work  in  constrained  positions,  such 
as  colliers  and  miners.  The  conditions  thus 
induced  are  chiefly  deformities  of  the  chest, 
and  certain  diseases  of  the  lungs,  heart,  and 
vessels.  Hanging  down  the  head  may  be 
the  determining  cause  of  cerebral  apoplexy. 
Posture  is  also  of  consequence  in  predisposing 
to  certain  affections  under  particular  cir- 
cumstances, or  in  modifying  their  effects. 
Thus  the  recumbent  posture  in  low  febrile 
and  other  conditions  aids  in  the  causation 
of  hypostatic  congestion  and  its  conse- 
quences; a  similar  position  promotes  the 
accumulation  of  morbid  products  in  the 
smaller  bronchi  or  air-vesicles,  in  cases  of 
severe  acute  bronchitis,  which  may  cause 
further  mischief;  and  if  an  attack  of  pleurisy 
should  supervene  when  a  patient  is  obliged 
to  lie  on  his  back,  this  will  materially  modify 
the  way  in  which  the  fluid  accumulates,  for 
it  tends  then  to  collect  posteriorly,  and  may 
cover  the  whole  area  of  the  chest  in  this 
aspect,  while  there  is  no  sign  of  any  fluid  in 
front.  Lastly,  a  peculiar  posture  in  perform- 
ing certain  acts,  such  as  writing,  may  have 
some  influence  in  originating  affections  of 
the  type  of  writer's  cramp. 

2.  Posture  in  Diagnosis — As  examplos 
of  postures  spontaneously  adopted  by  patients 
which  may  give  useful  information  in  dia- 
gnosis, the  following  are  the  most  striking 
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In  many  cases  the  posture  suggests  great 
debility,  helplessness,  or  prostration,  thus 
affording  important  indications  as  to  the 
general  condition  of  a  patient.  An  inability 
to  lie  down  constitutes  a  prominent  feature 
in  certain  forms  of  cardiac  and  pulmonary 
disease,  in  consequence  of  interference  with 
the  respiratory  and  cardiac  functions,  so  that 
the  patient  is  obliged  to  sit  or  to  be  propped 
up  in  bed,  or  sometimes  even  to  sit  up  in  a 
■chair,  to  assume  the  erect  posture,  or  to  bend 
forward.  Again,  when  anything  is  pressing 
upon  the  main  air-tube — such  as  an  aneurysm 
— causing  obstructive  dyspnoea,  the  patient 
may  instinctively  lean  forward,  so  as  to  take 
off  the  pressure  as  much  as  possible.  In 
cases  of  unilateral  lung-disease  or  pleurisy, 
the  patient  is  often  unable  to  he  on  one  or 
other  side,  especially  the  affected  one ;  while 
in  affections  of  the  heart  it  is  frequently  im- 
possible for  him  to  rest  on  the  left  side.  As 
regards  abdominal  diseases,  acute  perito- 
nitis is  usually  characterised  by  a  very 
striking  posture,  the  patient  lying  on  his 
back,  with  the  knees  well  drawn  up  and 
bent,  in  order  to  relax  the  abdominal  mus- 
cles. Certain  positions  may  also  be  assumed 
in  other  abdominal  affections,  on  account  of 
their  influence  upon  symptoms,  such  as  pain 
or  vomiting.  In  spasmodic  painful  attacks 
connected  with  this  region,  it  is  very  common 
to  see  the  patient  bending  forwards  in  a 
doubled-up  position,  and  pressing  upon  the 
abdomen.  In  nervous  diseases  posture  may 
be  of  conspicuous  value  in  diagnosis.  Thus, 
it  may  reveal  paralysis  of  different  parts ;  in 
cerebral  meningitis  the  patient  often  lies  in 
a  curled-up  position,  all  the  limbs  being  bent 
towards  the  body;  in  spinal  meningitis  the 
head  may  be  involuntarily  drawn  backwards, 
in  order  to  try  to  relax  the  muscles  behind ; 
in  tetanus  the  body  is  during  the  spasm 
fixed  in  different  positions,  according  to  the 
muscles  affected ;  in  cataleptic  conditions  any 
posture  that  is  assumed  is  retained  for  a  con- 
siderable or  an  unhmited  time ;  whilst  in 
wry-neck  the  head  is  turned  to  one  side. 
Lastly,  the  position  voluntarily  assumed  by 
a  limb  may  give  important  information  as 
to  local  diseases  or  injuries  likely  to  influence 
it  in  this  respect,  such  as  those  of  the  joints. 
The  whole  body  may  be  distorted,  as  well  as 
the  limbs,  in  connexion  with  diseases  of  the 
articulations. 

What  has  just  been  stated  will  supply 
hints  as  to  how  the  practitioner  might  avail 
himself  of  changes  in  posture  in  aiding  him 
towards  a  diagnosis  in  certain  cases.  For 
instance,  observing  the  effect  of  such  changes 
often  gives  valuable  information  in  connexion 
with  pulmonary  and  cardiac  diseases,  as  evi- 
denced by  the  influence  of  the  respective 
positions  upon  breathing,  cough,  the  heart's 
action,  and  other  symptoms ;  and  the  same 
may  be  the  case  in  some  abdominal  diseases, 
as  well  as  in  nervous  affections  or  in  local 


diseases.  Change  of  posture  is  most  useful, 
however,  as  an  aid  to  physical  examination, 
the  effects  it  produces  upon  certain  physical 
signs  being  noted.  In  this  way  it  may  give 
valuable  help  in  determining  the  presence 
of  fluid  in  cavities,  such  as  the  pleura  or 
peritoneum;  in  distinguishing  an  internal 
aneurysm  from  conditions  simulating  this 
lesion ;  in  detecting  certain  solid  formations 
in  the  abdominal  cavity ;  and  for  other  pur- 
poses. Details  on  these  points  are  given  in 
appropriate  articles.  It  is  also  of  impor- 
tance to  study  the  position  of  the  patient 
in  examining  the  chest ;  and  to  remember  that 
posture  may  materially  influence  physical 
signs  connected  with  the  heart. 

3.  Posture  in  Treatment. — Many  of 
the  preceding  remarks  will  afford  suggestions 
as  to  the  value  of  paying  attention  to  posture 
as  a  therapeutic  measure,  and  it  will  at  once 
be  evident  that  if  a  wrong  posture  is  the 
cause  of  any  morbid  condition,  the  first  prin- 
ciple in  treatment  should  be  to  rectify  it. 
Besides,  it  will  not  uncommonly  be  found  ad- 
vantageous to  watch  patients,  and  to  allow 
them  to  adopt,  or  assist  them  in  adopting, 
such  a  position  as  their  own  sensations  dic- 
tate to  be  the  most  suitable  for  their  condi- 
tion. In  order  to  illustrate  further,  however, 
the  benefits  to  be  derived  from  posture,  it 
may  be  well  to  point  out  some  of  the  dis- 
eases in  which  its  value  is  most  strikingly 
exhibited. 

(a)  Posture  is  of  great  importance  when 
general  rest  of  the  body  is  required,  or  when 
there  is  exhaustion  or  prostration  of  the 
whole  system.  The  recumbent  posture  is 
clearly  indicated  under  these  circumstances, 
for  it  is  the  most  restful  of  all,  and  involves 
little  or  no  expenditure  of  muscular  force. 
Hence,  in  acute  febrile  diseases  of  all  kinds, 
one  of  the  first  indications  in  treatment  is  to 
keep  the  patient  absolutely  in  bed.  This  is 
also  desirable  where  there  is  excessive  fatigue 
or  prostration  from  any  cause.  The  great 
importance  of  rest  in  bed  during  and  after 
an  attack  of  influenza  may  be  speciaUy 
noted. 

(6)  In  the  management  of  affections  con- 
nected with  the  respiratory  organs,  attention 
to  posture  is  frequently  of  service.  Here  its 
influence  as  regards  rest  again  comes  in,  for 
it  may  be  of  much  consequence  to  make  as 
little  call  as  possible  upon  the  respiratory 
functions.  Moreover,  symptoms  associated 
with  the  breathing  apparatus  are  in  many 
cases  strikingly  influenced  by  posture,  such 
as  pain,  dyspnoea,  or  cough  {see  Resuscita- 
tion ;  and  Steetoe)  ;  and  the  act  of  coughmg 
may  be  materially  assisted,  and  made  more 
effectual  as  regards  expectoration,  by  the 
patient  assuming  a  sitting  or  erect  position. 
The  importance  of  the  prone  posture,  or  ot 
bending  forwards,  must  be  remembered 
when  there  is  anything  pressing  on  the  mam 
air-tube. 
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(c)  Posture  often  requires  particular  con- 
sideration in  relation  to  disorders  of  the 
cardiac  action,  or  to  actual  disease  of  tho 
heart.  Thus,  in  the  syncopal  state  the 
patient  shoidd  be  placed  horizontally,  or 
even  with  the  head  at  a  lower  level  than  the 
body,  so  that  the  blood  may  more  readily 
reach  the  brain,  and  in  this  way  life  may 
be  sustained.  Bending  the  head  downwards 
between  the  knees  may  prevent  threatened 
syncope.  In  this  state,  or  when  the  heart 
is  acting  with  extreme  feebleness  from  any 
cause,  raising  the  patient  into  a  sitting  pos- 
ture has  been  known  to  cause  a  fatal  residt, 
and  should  be  carefully  avoided.  On  the 
other  hand,  there  are  conditions  of  the  heart 
in  which  the  patient  cannot  possibly  He  down, 
and  especially  where  there  is  much  dilata- 
tion ;  under  these  circumstances  it  may  be  of 
the  greatest  service  to  have  him  constantly 
sitting  up  in  a  properly  constructed  chair, 
and  the  beneficial  effects  thus  produced  are 
sometimes  almost  marvellous. 

(d)  In  the  treatment  of  aneurysms,  whether 
internal  or  external,  posture  is  frequently 
made  use  of  with  advantage.  In  the  cure 
of  this  lesion  in  the  chest  or  abdomen,  rest 
is  often  an  important  agent,  and  on  this 
account  patients  are  confined  to  the  recum- 
bent posture  for  weeks  or  months,  so  as  to 
keep  the  heart  as  quiet  as  possible,  and  also 
to  limit  the  demand  of  the  system  for  food, 
which  is  only  given  in  a  restricted  quantity. 
Aneurysm  in  the  chest  is  one  of  the  causes 
which  may  originate  pressure  on  th9  air- 
tube,  and  on  this  account  attention  to  pos- 
ture may  be  required  in  connexion  with  it. 
In  the  case  of  aneurysm  in  the  limbs,  pos- 
ture is  sometimes  made  use  of  to  cure  them, 
by  causing  pressure,  as  flexion  of  the  knee 
for  the  cure  of  popliteal  aneurysm. 

(e)  The  influence  of  posture  with  respect 
to  gravitation  may  often  be  recognised  with 
advantage  in  the  treatment  of  certain  condi- 
tions. This  is  well  exemplified  by  its  effects 
on  dropsical  accumulations  in  the  legs  and 
scrotum.  Even  abundant  anasarca  may  fre- 
quently be  got  rid  of  completely  in  a  short 
time  by  keeping  the  legs  in  a  horizontal 
position ;  and  cedema  of  the  scrotum  likewise 
may  soon  disappear  when  this  part  is  propped 
up.  The  same  principle  is  of  essential  im- 
portance in  checking  htemorrhage  from  a 
ruptured  varicose  vein  in  the  leg ;  and  may 
also  be  made  use  of  in  the  cure  of  varicose 
veins.  The  influence  of  posture  upon  dropsy 
may  give  useful  information  as  to  its  cause, 
and  as  to  the  exact  conditions  upon  which  it 
depends. 

(/)  As  miscellaneous  illustrations  of  the 
employment  of  posture  in  treatment  may  be 
mentioned  the  value  of  the  recumbent  posi- 
tion in  sea-sickness,  in  attacks  of  giddinoss, 
megrim,  and  neuralgic  affections  about  the 
head;  raising  the  head  in  comatoso  condi-  I 
tions ;  the  prone  posture  in  the  treatment  of  j 


I  certain  forms  of  spinal  disease;  prolonged 
decumbency  or  peculiar  positions  to  restore 
a  displaced  uterus  ;  and  various  positions  in 
which  limbs  are  placed  on  account  of  local 
diseases,  to  relieve  pain,  to  prevent  muscular 
tension,  to  promote  the  escape  of  pus,  or  for 
other  purposes. 

(g)  Lastly,  it  must  be  remembered  that  it- 
is  not  uncommonly  requisite  to  change  the 
position  of  a  patient  more  or  less  frequently, 
if  he  should  be  confined  to  his  bed.  For 
instance,  this  i3  necessary  in  low  febrile 
diseases,  in  order  to  prevent  the  occurrence 
of  hypostasis  at  the  bases  of  the  lungs,  or 
the  formation  of  bed-sores  on  parts  subjected 
to  pressure ;  as  well  as  in  many  cases  of 
spinal  or  cerebral  disease,  and  in  very  ema- 
ciated patients.  Change  of  posture  is  further 
useful  in  assisting  the  escape  or  expulsion  of 
morbid  secretions  from  the  air-passages, 
when  they  tend  to  accumulate  there. 

Frederick  T.  Roberts. 

POUGUES,   in   Loire,  France.— 

Alkaline  chalybeate  waters.  See  Mineral 
Waters. 

POULTICE  (ttoXtos,  porridge ;  puis, 
thick  soup). — Synon.  :  Cataplasm;  Fr.  Cata- 
plasms ;  Ger.  Breiumschlag. — Poultices  are 
soft  moist  applications,  usually  applied  hot, 
but  occasionally  cold.  They  may  be  used 
merely  as  a  means  of  applying  heat  and 
moisture ;  or  they  may  contain  some  drug 
intended  to  exert  a  specific  effect.  Of  the 
innumerable  poultices  formerly  in  use,  only 
six  ar9  now  officinal. 

Poultices  may  be  arranged  thus  :  1.  The 
simple  poultice,  composed  of  linseed  meal. 
The  practice  of  using  bread  soaked  in  hot 
water  as  a  poultice  has  deservedly  fallen  into 
disrepute,  as  it  soon  becomes  sour  and  offen- 
sive. 2.  Disinfecting  potdtices,  namely, 
cataplasma  carbonis,  and  cataplasma  soda? 
chlorinate.  3.  Sedative  poultices,  such  as 
cataplasma  fermenti  and  cataplasma  conh. 
4.  The  counter-irritant  poultice,  for  example, 
cataplasma  sinapis. 

1.  Simple  Poultice.— The  simple  poul- 
tice, by  its  heat,  causes  a  dilatation  of  the 
vessels  of  the  part  to  which  it  is  applied,  and 
thus  hastens  tho  progress  of  inflammation, 
either  towards  resolution  or  suppuration.  It 
softens  the  cuticle,  and  relaxes  the  skin  by 
its  moisture,  and  thus  favours  swelling,  and 
lessens  tension  and  pain.  In  internal  affec- 
tions, such  as  bronchitis,  pleurisy,  or  pericar- 
ditis, large  poulticeB  aro  frequently  applied  to 
the  skin  over  the  inflamed  part.  They  benefit 
tho  patient  partly  by  their  warmth,  and  partly 
by  exerting  an  extremely  mild  counter- 
irritant  effect,  consequent  upon  the  redness 
and  congestion  of  tho  skin  which  they  pro- 
duce. They  aro,  however,  somewhat  trouble- 
some ;  they  soon  become  cold  and  hard ;  and 
if  tho  patient  be  restless,  their  weight  causes 
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them  to  shift,  and  fragments  break  off  and 
drop  into  the  bed,  and  there  drying  cause 
considerable  discomfort.  For  application  to 
external  inflammations  a  few  folds  of  lint, 
soaked  in  hot  water  or  any  appropriate  lotion 
(sedative,  stimulant,  or  antiseptic),  covered 
with  oil-silk,  and  afterwards  with  a  thick 
layer  of  cotton  wool,  will  be  found  to  answer 
every  purpose  of  a  poultice,  and  to  be  much 
more  cleanly  and  less  troublesome. 

Linseed-meal  poultices  applied  to  boils 
usually  cause  a  fresh  crop  to  spring  up  round 
the  original  boil,  from  the  irritation  they  give 
rise  to.  They  should  consequently  never  be 
used,  wet  boric  acid  lint  or  salicylic  wool 
moistened  with  boiling  water  being  substi- 
tuted. In  internal  inflammations  a  poultice 
may  often  be  advantageously  replaced  by 
cotton-wool  only,  covered  with  oil-silk  and 
secured  by  a  bandage.  If  any  counter-irritant 
action  is  required,  a  few  drops  of  chloroform 
or  turpentine  may  be  sprinkled  on  the 
wool. 

Linseed-meal  poultices  are  best  made  from 
meal  from  which  the  oil  has  been  expressed, 
as  the  pure  meal  becomes  rapidly  rancid. 
The  British  Pharmacopoeia  recommends  the 
addition  of  a  little  olive  oil.  The  following 
is  a  useful  method  of  making  a  linseed-meal 
poultice  :  Heat  the  basin  in  which  the  poul- 
tice is  to  be  made  with  boiling  water  ;  then 
empty  it  and  put  into  it  again  as  much  boil- 
ing water  as  may  be  necessary  to  make  the 
required  poultice ;  sprinkle  the  meal  into  the 
water,  stirring  vigorously,  till  the  proper  con- 
sistence is  attained;  lastly,  stir  in  a  small 
quantity  of  warm  olive  oil.  By  adopting 
this  plan  the  poultice  will  be  free  from  lumps. 
The  poultice  should  then  be  spread  with  a 
broad  spatula  on-  a  piece  of  rag  or  tow.  It 
must  be  of  a  uniform  thickness,  and  neither 
so  thick  as  to  be  too  heavy,  nor  so  thin  as 
to  cool  and  dry  too  rapidly.  A  poultice  should 
be  changed  every  two  or  three  hours  by  day, 
and  every  four  at  night,  if  the  patient  is 
sleeping.  In  all  cases  where  there  is  suppur- 
ation, a  poultice  is  the  dirtiest  application 
that  can  be  made  to  the  wound.  Wet  boric 
acid  lint  or  some  other  moist  antiseptic 
dressing  should  always  be  used  instead. 

2.  Disinfecting  Poultices.  —  Cata- 
plasma carbonis  is  a  horrible  compound  of 
wood-charcoal,  linseed  meal,  and  bread,_and 
was  formerly  supposed  to  have  some  disin- 
fectant properties.  Both  this  and  the  cata- 
plasma sodce  chlorinated  have  been  entirely 
replaced  by  more  cleanly  or  efficient  anti- 
septic applications.  The  best  of  these  are 
boric  acid  lint,  salicylic  wool,  and  carded 
oakum.  If  carded  oakum  be  used,  it  must  be 
made  into  a  soft  and  even  pad,  and  may  be 
dipped  in  hot  water  before  being  applied.  It 
is  a  powerful  antiseptic,  and  very  cheap,  but 
has  the  disadvantage  of  blackening  the  skm 
with  the  tar  it  contains,  and  sometimes 
causes  considerable  irritation.     Both  these 


inconveniences  may  be  overcome  to  a  certain 
extent  by  greasing  the  skin  with  carbolic  oil 
(1  to  10). 

3.  Sedative  Poultices.  —  Cataplasma 
fermenti  is  composed  of  beer  yeast,  6  ;  flour, 
14  ;  water  (100°  F.),  6.  After  mixing,  it  is  to 
be  placed  near  the  fire  till  it  rises.  The  car- 
bonic acid  was  credited  with  both  sedative 
and  antiseptic  properties.  It  was  chiefly  used 
in  boils,  but  from  personal  experience  the 
writer  can  state  that  it  has  none  of  the 
virtues  attributed  to  it.  Cataplasma  conii 
is  composed  of  juice  of  hemlock,  1  ounce ; 
linseed  meal,  4  ounces ;  and  boiling  water, 
10  ounces.  Evaporate  the  hemlock  juice  to 
half  its  volume,  and  add  to  the  linseed  meal 
and  water  previously  mixed  and  stir  them 
together.  It  has  been  chiefly  used  in  cases 
of  cancer  to  relieve  pain. 

4.  Counter-irritant  Poultice. — Cata- 
plasma sinapis,  the  ordinary  mustard 
poultice,  is  an  invaluable  counter-irritant. 
It  is  composed  of  mustard  in  powder,  2| : 
linseed  meal,  2| ;  boiling  water,  10.  The 
linseed  meal  is  to  be  mixed  with  the  water, 
and  the  mustard  added,  constantly  stirring.  It 
must  be  remembered  that  mustard  varies  much 
in  strength,  and  that  since  it  has  been  made  the 
object  of  the  special  attention  of  the  authori- 
ties engaged  in  carrying  out  the  Adulteration 
Act,  its  strength  has  considerably  increased. 
Its  action  should  extend  only  to  producing 
redness  of  the  skin,  for  if  kept  on  too  long 
it  will  cause  vesication,  and  has  even  been 
known  to  give  rise  to  sloughing.  The  time 
a  mustard  poultice  can  be  kept  on  varies  from 
ten  minutes  to  half  an  hour  or  more,  accord- 
ing to  the  strength  of  the  mustard.  The 
guide  most  usually  relied  upon  are  the  sensa- 
tions of  the  patient.  An  ordinary  patient  is 
not  likely  to  keep  it  on  too  long,  as  the  smart- 
ing soon  becomes  unbearable.  Patients  who 
are  much  in  the  habit  of  applying  mustard 
poultices  to  the  same  part— as,  for  instance, 
the  front  of  the  chest— acquire  a  singular 
power  of  resistance  to  the  irritative  action  of 
the  mustard.  The  mustard  poultice  is  indi- 
cated whenever  mild  and  rapid  counter- 
irritation  is  desired.  It  is  especially  useful 
in  bronchitis,  and  in  muscular  rheumatism, 
as  lumbago  or  pleurodynia.  Rigollot's 
mustard-leaves,  and  the  charta  sinapis  of 
the  British  Pharmacopoeia,  are  excellent 
substitutes  for  the  mustard  poultice.  They 
are  cleaner,  more  easily  applied,  and  can  be 
more  accurately  adapted  to  the  spot  required. 
They  should  always  be  used  in  preference 
when  obtainable.  Marcus  Beck. 

PRECORDIAL  ANXIETY  or 
OPPRESSION.— Synon.:  Fr.  Angoisse; 
Ger.  Pracordialangst. 

Definition. — A  sensation  of  constriction, 
attended  with  anxiety,  referred  to  the  prse- 
cordia ;  for  the  most  part  persistent,  but  at 
times  recurrent. 
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Etiology. — Anxiety  or  oppression  of  the 
prsecordia  is  due  to  dilation  and  inhibition 
of  the  right  side  of  the  heart,  more  especially 
of  the  auricle ;  whereby,  though  the  walls  of 
the  heart  in  structure  are  unimpaired,  their 
elasticity  is  neither  duly  excited  nor  sup- 
ported. 

The  predisposi7ig  and  exciting  causes  are, 
for  the  most  part,  to  be  found  in  an  abnor- 
mal condition  of  the  blood,  so  that  the 
due  nutrition  of  the  heart,  whether  as  re- 
gards muscle  or  nerve,  is  not  supplied  nor 
its  contractile  power  effectually  excited  ;  and 
also  (though  the  duration  of  the  attacks  may 
not  be  so  persistent  as  in  the  above  form)  in 
a  flatulent  and  distended  stomach  and  ali- 
mentary canal,  exciting  to  inhibition,  both 
locally  and  reflexly — through  efferent  im- 
pulses descending  the  vagus.  Though  there 
may  thus  be  deficient  innervation,  whereby 
the  irritability  of  the  heart  is  impaired,  it 
does  not  appear  to  be  a  simple  neuritis,  but 
mainly  dependent  on  some  abnormal  condi- 
tion of  the  muscular  functions  temporarily 
established,  an  impure  blood  failing  to  stimu- 
late the  fibres  to  a  due  expansion  and  con- 
traction, or  flatulent  distensions  directly  or 
indirectly,  in  like  manner,  interfering  with 
these  functions. 

Description. — Prsecordial  anxiety  shows 
itself  by  a  distressing  sensation  in  the  region 
of  the  heart,  characterised  by  an  irregular 
rolling,  tumbling,  or  falling  motion,  super- 
vening on  a  feeling  of  constriction.  It  is 
accompanied  by  feelings  of  anxiety ;  by  rest- 
lessness, which  may  pass  into  a  state  of 
extreme  agitation ;  by  a  sensation  of  ap- 
proaching syncope,  with  fear  of  death ;  and 
by  chilliness  passing  into  a  cold  clammy 
perspiration.  Though  there  may  be  a  sore- 
ness or  dull  aching,  there  is  neither  pain  nor 
palpitation,  and  it  appears  to  have  no  alliance 
with  real  prsecordial  pain.  The  urine  is  not 
increased,  but  rather  diminished.  Sleep  is 
impossible.  The  attack  often  comes  on  during 
sleep,  and  soon,  perhaps,  the  restless  anxiety 
necessitates  rising  from  the  couch  and  walk- 
ing about;  often  flatulence  oppresses,  and 
gas  is  evolved,  with  relief  to  the  symptoms. 
The  attacks  are  recurrent,  and  of  varying 
duration.  Though  prsecordial  anxiety  is  here 
only  referred  to,  as  uncomplicated  with  or- 
ganic disease,  it  should  be  borne  in  mind 
that  the  heart  may  not  be  altogether  free 
from  indications  of  more  than  functional 
disorder.    See  Angina  Pectoris. 

Treatment.— During  the  attack  relief  is 
generally  obtained  in  locomotion,  and  in 
occasionally  administering  small  amounts  of 
some  diffusible  stimulant  or  warm  carmina- 
tive, camphor  and  the  compound  spirit  of 
ether  being  specially  applicable.  In  the  in- 
tervals fresh  air,  attention  to  dietetic  rules, 
the  free  evacuation  of  the  bowels  without 
purging,  and  light  nervine  bitters,  will  be 
found  useful.  T.  Shaptek. 


PRECORDIAL  PAIN.  —  Synon.: 
Heartburn ;  Er.  Cardialgie ;  Ger.  Magen- 
schmerz. 

Definition. — Pain  referred  to  the  region 
of,  but  not  originating  in,  the  heart;  not 
paroxysmal,  but  occasionally  recurrent. 

Etiology. — Praecordial  pain  has  its  origin 
mainly  in  morbid  sensibility  of  the  inter- 
costal and  pneumogastric  nerves,  and  secon- 
darily in  the  nerves  of  the  brachial  plexus 
and  the  cerebro-spinal  nerves  supplying  the 
front  of  the  thorax.  The  immediate  cause 
of  this  affection  is  an  abnormal  and  morbid 
sensibility  of  the  several  nerves  implicated. 
It  has  its  predisposing  cause  more  often 
than  otherwise  in  an  ill-directed  and  low 
mental  condition,  and  where  healthy  physi- 
cal exertion  is  neglected,  malnutrition,  the 
hysterical  temperament,  the  broken  consti- 
tution of  the  gouty  and  rheumatic,  and  low 
forms  of  dyspepsia  largely  predispose  to  it. 

Description. — Spasmodic  praecordial  pain 
may  vary  from  a  slight  uneasiness  to  an 
intense  anguish.  It  notably  differs  in  cha- 
racter; it  may  be  sharp  and  lancinating, 
dull  and  heavy,  twisting,  or  grinding.  Its 
seat  may  be  defined,  or  it  may  be  diffused 
over  a  large  surface.  It  is  met  with  mainly 
in  persons  of  a  nervous  temperament,  in  the 
gouty  and  dyspeptic,  in  the  course  of  certain 
of  the  blood-diseases,  and  as  an  accompani- 
ment of  special  female  disorders.  A  common 
seat  of  this  pain  is  the  left  fourth  intercostal 
space  below,  or,  rather,  outside,  the  line  of 
the  nipple.  The  patient  associates  it  with 
the  heart;  and  yet  describes  it  as  not  so 
deeply  seated,  nor  in  any  respect  influenced 
by  its  action — having  no  rhythmical  exacer- 
bations ;  generally  it  is  confined  to  this  spot, 
but  may  be  diffused  over  the  chest.  A 
severe  form  of  this  pain,  though  for  the  most 
part  confined  to  the  outer  region  of  the  heart, 
often  extends  from  the  prsecordia  to  the 
left  shoulder,  the  neck,  and  the  stomach ; 
sometimes,  though  rarely,  to  the  arms. 
These  several  forms  of  pain  have  analogies 
with  each  other,  their  differences  being 
mainly  in  seat,  in  intensity,  and  in  their 
complications  with  other  disorders ;  they  are 
irregularly  remittent;  they  do  not  partake 
of  the  nature  of  cramp  or  spasmodic  con- 
striction ;  and  apparently  they  have  little 
or  no  influence  on  the  heart's  action,  or  on 
that  of  the  respiratory  organs.  For  the  most 
part,  though  their  manifestation  may  bo 
severe,  and  therefore  alarming  to  the  patient, 
they  do  not,  simply  and  unassociated,  indi- 
cate the  presence  of  disease  of  a  fatal  ten- 
dency. They  are  to  bo  esteemed  as  capable 
of  alleviation,  and  generally  of  cure.  If  there 
be  danger,  it  is  chiefly  due  to  complications 
with  organic  disease  of  the  heart,  or  other 
contiguous  organs;  they  partake  of  the 
nature,  and  obey  the  laws,  indications,  and 
phenomena,  of  ordinary  nerve-pains,  such  as 
tic-doulourcux,or  those  of  sciatica  or  lumbago. 
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Treatment. — The  treatment  of  these 
affections  reqitires  that  their  origin,  seat, 
intensity,  persistency,  and  complications 
should  be  well  considered ;  each  being  a 
measure  of  disorder,  and  a  guide  to  the 
means  of  alleviation.  The  severe  form  of 
pain,  whether  persistent  or  recurrent,  which 
appears  to  have  its  seat  mainly  in  the 
branches  of  the  vagus  nerve,  is  essentially 
due  to  malnutrition,  and  of  a  low  dyspeptic 
origin,  marked  by  flatulence  and  acidity, 
and  requires,  with  well-regulated  diet  and 
exercise,  very  careful  medical  management. 
The  indications  for  the  most  part  are  to  cor- 
rect the  acid  or  gouty  diathesis.  Alkalis  and 
the  alkaline  mineral  waters,  light  bitter  in- 
fusions, and  warm  alterative  aperients,  are 
often  most  useful  in  these  cases.  The  inter- 
costal pain  is  somewhat  persistent  and  diffi- 
cult of  alleviation,  and  requires,  besides 
attention  to  the  morbid  states  with  which 
it  may  be  associated,  whether  these  be  the 
hysterical,  the  dyspeptic,  the  plethoric,  the 
hypochondriacal,  or  the  emaciation  and 
weakness  of  exhausting  diseases,  strict  re- 
gulation of  diet  and  exercise,  with  residence 
in  a  pure  air.  The  pains  originating  in  dis- 
ordered conditions  of  the  blood  usually  find 
relief  in  the  treatment  laid  down  for  their 
alleviation.  T.  Shaptee. 

PRESYSTOLIC. — A  term  implying 
antecedence  to  the  ventricular  systole,  and 
used  in  connexion  with  a  cardiac  murmur 
or  thrill  occurring  during  this  period  of  the 
cardiac  revolution.  See  Heart,  Valves  and 
Orifices  of,  Diseases  of;  and  Physical 
Examination. 

PREBLATT,  in  Carinthia,  Austria.— 

Acidulated  alkaline  waters.  See  Mineral 
Waters. 

PREDISPOSITION"  TO  DISEASE. 

Definition. — That  state  of  the  body  which 
renders  it  peculiarly  liable  to  be  affected  in- 
juriously by  a  morbific  agent ;  determining 
in  the  case  of  a  '  non-specific  '  agent  the  par- 
ticular disease  which  it  shall  induce  in  each 
of  several  individuals  similarly  exposed  to  it ; 
whilst,  in  the  case  of  a  '  specific  '  agent  or 
'  morbid  poison,'  it  determines  the  relative 
liability  of  several  individuals,  similarly 
exposed  to  it,  to  become  the  subjects  of 
the  particular  disease  it  is  capable  of  origin- 
ating, and  also  influences  the  severity  of  the 
attack. 

Thus,  of  several  persons  equally  exposed  to 
severe  cold,  which,  by  chilling  the  general 
surface,  produces  contraction  of  the  cutaneous 
capillaries  and  consequent  internal  conges- 
tion, some  shall  not  suffer  seriously  in  any 
way;  but  one  shall  be  attacked  by  bron- 
chitis, another  by  pneumonia,  another  by 
apoplexy,  another  by  gastro-intestinal  dis- 
turbance, another  by  nephritis,  another  by 
gout,  and  so  on,  according  to  the  part  of  the 


body  which  the  congestion  most  affects  in- 
each  individual. 

Again,  of  several  individuals  equally  ex- 
posed to  the  poison  of  cholera,  some  shall 
escape  altogether,  whilst  others  shall  be 
attacked  by  choleraic  disease :  and  of  the 
latter,  some  may  suffer  only  from  diarrhoea ; 
in  others  nothing  more  may  be  induced  than 
vomiting,  cramps,  and  rice-water  evacua- 
tions ;  whilst  in  others  the  disease  may 
develop  itself  in  its  full  intensity,  and  rapidly 
proceed  to  a  fatal  termination. 

Predisposition  may  be  either  congenital 
or  acquired ;  and  in  the  former  case — unless 
induced  by  malformation,  or  by  causes  act- 
ing through  the  maternal  system  during 
pregnancy — it  is  usually  hereditary. 

Hereditary  'predisposition  to  disease  seems 
to  follow  the  same  modified  laws  of  heredity 
as  the  transmission  of  family  peculiarities. 
These  do  not  imply  the  same  duration  or 
universality  in  the  action  of  the  causes  which 
have  evolved  them  as  do  the  characters  of 
species  and  race ;  and  consequently,  whilst 
tending  to  perpetuation  if  the  parentage  on 
both  sides  be  limited  to  such  as  participate 
in  them,  they  tend  on  the  other  hand  to  die 
out  by  free  interbreeding.  Still,  we  often  see 
a  family  feature,  or  some  other  physical  or 
mental  peculiarity,  'cropping  up'  after  a 
dormancy  of  several  generations ;  thus 
clearly  evidencing  the  transmission  of  a 
potency,  which  manifests  itself  whenever 
some  deficient  condition  has  been  supplied. 
So  there  are  certain  constitutional  states  or 
diatheses,  which  particular  abnormal  habits 
of  life  tend  to  induce,  when  their  operation 
continues  with  cumulative  force  through 
successive  generations.  These,  when  fully 
established,  so  penetrate  the  entire  organism, 
that  perhaps  no  one  process  goes  on  exactly 
as  it  would  in  perfect  health.  And,  when 
they  have  once  firmly  rooted  themselves  in 
it,  they  tend  to  propagate  themselves  heredi- 
tarily like  family  characters,  even  when  the 
original  factors  have  ceased  to  act,  but  still 
more  when  they  continue  in  operation.  Of 
this  we  have  a  conspicuous  instance  in  the 
hereditary  transmission  of  goitre,  and  its 
gradual  aggravation  into  cretinism,  among 
the  inhabitants  of  those  Alpine  valleys  in 
which  a  close  stagnant  atmosphere,  privation 
of  sunlight,  bad  ventilation  of  dwellings, 
filthy  personal  habits,  and  some  other  local 
conditions  not  yet  understood,  have  con- 
curred, through  a  long  succession  of  genera- 
tions, to  engender  the  constitutional  state 
which  expresses  itself  in  these  forms  of 
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So,  the  fullest  evolution  of  the  gouty,  the 
scrofulous,  or  the  cancerous  diathesis  may 
require  the  continued  action  of  their  factors 
for  several  successive  generations ;  it  may  be 
interfered  with  by  the  introduction  of  normal 
factors  by  intermarriage  ;  and  during  its  pro- 
gress the  manifestation  of  these  diatheses 
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may  be  so  trivial  as  to  attract  but  little  notice. 
But  when  either  of  them  has  been  fully 
established  by  the  sufficiently  prolonged 
action  of  its  causes,  its  hereditary  transmis- 
sion, like  that  of  family  peculiarities,  becomes 
the  ride  rather  than  the  exception,  save  in 
so  far  as  it  is  modified  by  interbreeding. 
And  even  where  it  seems  to  have  died  out, 
never  showing  itself  in  the  spontaneous  pro- 
duction of  any  its  characteristic  forms  of 
disease,  it  shall  modify  the  course  of  almost 
any  other  malady,  or  complicate  the  results 
of  some  accidental  injury.  Where  both 
parents  are  the  subjects  of  the  same  well- 
marked  diathesis,  the  transmission  of  it  to 
the  offspring  is  almost  a  certainty ;  and  the 
manifestation  of  it  is  likely  to  be  yet  more 
marked,  if  the  parents  inherit  also  the  same 
fa  mily  idiosyncrasies.1 

Although  the  predisposition  to  insanity 
is  often  undoubtedly  hereditary,  it  does  not 
seem  to  partake  of  the  constitutional  nature 
of  a  diathesis,  except  where  it  depends  on  the 
existence  of  one  of  the  definite  forms  of  mal- 
nutrition already  specified.  The  fact  seems 
to  be  that  the  nervous  system  is  so  peculiarly 
liable  to  be  shaped  and  modified  by  the  mode 
in  which  it  is  habitually  called  into  exercise, 
that  it  takes-on  a  particular  abnormal  form 
of  activity  far  more  readily  than  any  other 
organ  ;  and  thus,  when  a  special  form  of  mal- 
nutrition has  once  established  itself,  this  may 
be  transmitted  to  the  offspring  without  the 
prolonged  action  of  its  special  factor  through 
many  successive  generations.  "We  see  this 
particularly  in  the  effect  of  habitual  alcoholic 
excess,  which  not  only  produces  a  tendency 
to  insanity  in  the  subject  of  it,  but  also 
engenders  in  the  offspring  (especially  when 
both  parents  are  drunkards)  a  disordered 
state  of  brain-nutrition,  which  may  express 
itself  in  idiocy,  epilepsy,  alcoholic  craving, 
mental  instability,  weakness  of  will,  uncon- 
trollable hysteria  and  the  like,  as  well  as  in 
insanity.  And  the  same  may  be  said  of 
abnormal  moral  habits,  which,  when  they 
have  fixed  themselves  in  the  cerebral  organ- 
ism, tend  to  reproduce  themselves  in  succeed- 
ing generations;  as  we  see  illustrated  in  a 
very  striking  manner  in  hereditary  klepto- 
mania. 

But  of  all  these  acquired  forms  of  dis- 
ordered neurosis  it  may  be  said  that,  as  it  is 
the  peculiarity  of  the  nervous  system  rapidly 
to  grow  to  the  mode  in  which  it  is  habitually 
exercised,  so  there  is  less  tendency  to  the 
hereditary  perpetuation  of  such  disorder  than 
where  it  depends  upon  an  established  diathe- 
sis, provided  that  the  right  methods  of  phy- 
sical  and  moral  invigoration  are  employed 

1  The  worst  case  of  this  kind  that  the  writer  ever 
saw  or  heard  of,  was  where  the  parents  were  first 
cousins— children  of  two  brothers  who  were  both 
gouty,  and  who  belonged  to  a  family  noted  for  the 
strong  personal  and  mental  resemblance  of  its 
members. 
II. 


for  the  restoration  of  the  normal  activity  of 
the  brain. 

Although  it  can  scarcely  be  doubted  that 
various  other  acquired  predispositions  tend 
to  reproduce  themselves  in  the  offspring, 
there  are  none  which  do  so  with  any  ap- 
proach to  the  constancy  and  definiteness 
which  are  exhibited  by  those  which  have 
become  '  constitutional ' ;  and  they  may, 
therefore,  be  dismissed  without  special 
notice. 

Among  the  diseases  produced  by  the  action 
of  specific  poisons,  there  are  some  to  which 
the  hereditary  predisposition  must  be  said  to 
be  universal ;  the  cases  in  which  these  poisons 
are  imbibed  for  the  first  time  without  pro- 
ducing their  characteristic  effects  being  quite 
exceptional.  In  this  category  are  to  be  ranked 
the  exanthemata,  and  probably  syphilis. 
Dismissing  the  latter  as  limited  in  its  pro- 
pagation by  the  speciality  of  its  mode  of 
transmission,  we  recognise  the  universality 
of  the  predisposition  to  the  former  in  the 
extraordinary  manner  in  which  any  exanthem 
introduced  into  a  community,  whose  isola- 
tion had  prevented  its  invasion  for  a  long 
previous  interval,  spreads  through  a  whole 
population.1 

But  the  original  liability  to  any  of  the 
exanthemata  appears,  as  a  rule,  to  be  extin- 
guished by  one  attack  of  it ;  the  cases  being 
exceptional  in  which  the  poison  develops 
itself  a  second  time  in  the  body  of  anyone 
who  has  once  fully  exhibited  its  character- 
istic effects.  And  the  liability  is  greatly 
diminished,  and  the  severity  of  the  second 
attack  usually  much  mitigated,  even  when 
the  first  action  has  been  incomplete — as  is 
often  seen  in  epidemics  of  measles  and  scar- 
latina. This  seems  the  rationale  of  the 
'  protection  '  afforded  by  vaccination  against 
small-pox ;  there  being  (in  the  writer's  opi- 
nion) no  reasonable  doubt  that  the  vaccine 
virus  is  nothing  else  than  small-pox  poison 
modified  by  transmission  through  the  cow, 

1  Thus,  in  1846,  the  poison  of  measles  having 
been  conveyed  to  the  Faroe  Islands,  where  it  had 
been  unknown  for  sixty-five  years,  the  disease 
rapidly  spread  among  their  inhabitants,  affecting 
old  and  young  alike  ;  more  than  6,000  persons  out 
of  a  total  of  7,782  were  attacked  by  it  in  the  course 
of  six  monthB ;  and  scarcely  any  escaped,  save  the 
few  aged  persons  who  had  been  affected  when 
young  in  the  previous  epidemic,  and  the  inhabitants 
of  one  of  the  smaller  islands,  who  kept  up  a  rigid 
quarantine.  The  Icelandic  records  (which  have 
been  well  kept  for  many  ccnturios)  show  a  similar 
prevalence  of  any  exanthem  that  has  been  intro- 
duced after  a  long  interval.  Thus  in  1707,  out  of  a 
total  population  of  about  65,000,  no  fewer  than 
16,000  (or  nearly  one-fourth)  died  in  an  epidemic  of 
small-pox  ;  so  that  it  can  scarcely  be  doubted  that, 
as  in  the  previous  case,  almost  every  individual 
exposed  to  the  poison  must  have  been  attacked  by 
the  disease,  unless  ho  had  previously  been  the 
subject  of  it.  Thirty-four  years  had  elapsed  since 
the  disease  had  been  last  known  in  the  island  ;  and 
many  persons  who  had  hod  it  before,  took  it  a 
second  time. 
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and  that  the  protective  influence  of  vaccinia 
is  thus  of  the  same  kind  as  that  exerted  by  a 
first  attack  of  variola,  though  perhaps  rather 
lower  (unless  re-vaccination  has  been  prac- 
tised) in  degree. 

Much  light  has  during  recent  years  been 
thrown  on  this  subject  by  parallel  researches 
in  epizootic  diseases ;  for  it  has  been  found 
that  the  poisons  of  splenic  fever  and  fowl- 
cholera  can  be  modified  in  like  manner  by 
'  cultivation ' ;  and  that  the  inoculation  of 
these  modified  poisons  produces  in  the  sub- 
jects of  it  very  mild  forms  of  those  diseases, 
which  serve  as  a  protection  against  their 
malignant  attacks.  And  it  may  now  be  laid 
down  with  tolerable  certainty  (1)  that  the 
blood  of  an  individual  who  has  been  the 
subject  of  any  of  those  specific  diseases 
which  usually  occur  only  once  in  life,  is  so 
altered  (whether  by  addition  or  subtraction), 
that  it  is  no  longer  liable  to  be  acted  on  by 
the  same  poison ;  and  (2)  that  this  alteration 
may  be  produced,  and  '  protection  '  imparted 
to  the  subject  of  it,  by  even  a  greatly  miti- 
gated form  of  the  disease,  such  as  may  be 
induced  by  the  introduction  of  artificially 
modified  poison.  It  may  not,  Sir  Joseph 
Lister  thinks,  be  too  sanguine  an  anticipation, 
that  means  may  ere  long  be  found  for  so 
tempering  the  poisons  of  measles  and  scar- 
latina, as  to  make  an  innocuous  '  vaccination  ' 
afford  a  similar  protection  against  their 
worst  effects.1    See  Immunity. 

Acquired  predisposition.  —  Any  habitual 
infraction  of  the  laws  of  health  will  induce  a 
general  liability  to  disease,  by  producing  a 
depressed  condition  of  the  vital  activity, 
whereby  the  organism  is  rendered  less  capa- 
ble of  resisting  the  influence  of  morbific 
agents.  But  this  infraction  may  be  of  a 
kind  which  induces  a  liability  to  some  par- 
ticular disease  ;  as  when  the  habit  of  rapidly 
eating  a  large  meal  tends  to  injure  the 
digestive  power ;  or  the  habit  of  living  in 
over-heated  rooms  predisposes  to  bronchial 
and  pulmonary  attacks.2 

It  is,  however,  in  determining  the  invasion 
and  epidemic  spread  of  diseases  that  depend 
upon  the  zymosis  set  up  in  the  blood  by  the 
introduction  of  certain  specific  poisons,  that 
the  effect  of  '  acquired  predisposition  '  is  most 
distinctly  seen,  and  can  be  most  definitely 
expressed.  During  the  severest  visitation  of 
cholera  or  diphtheria,  for  example,  the  num- 

1  See  his  address  '  On  the  Belation  of  Micro- 
organisms to  Disease,'  in  Quart.  Journ.  of  Micro- 
scopic Science,  April  1881. 

2  The  writer  was  informed  by  Mr.  Gulliver,  when 
surgeon  in  the  Life  Guards,  that  the  young  power- 
ful men  of  his  regiment,  mostly  sons  of  Yorkshire 
farmers,  suffered  greatly  from  bronchitis  and  pneu- 
monia; in  consequence,  he  believed,  of  their  liability 
to  become  chilled  on  going  out  into  cold  air,  after 
being  shut  up  for  many  hours  a  day  in  stables  un- 
duly heated  for  the  purpose  of  imparting  sleekness 
to  the  coats  of  the  horses.  The  animals  themselves 
Buffered  in  like  manner. 


ber  attacked  is  really  small  in  comparison 
with  the  entire  population ;  and  while,  of 
those  who  escape,  the  great  mass  may  be 
assumed  not  to  have  been  exposed  to  the 
action  of  the  poison  at  all,  yet  it  is  unques- 
tionable that  a  large  proportion  of  those  who 
are  as  fully  exposed  as  those  attacked  by  the 
disease,  do  not  become  the  subjects  of  it.  A 
medical  practitioner,  again,  may  uncon- 
sciously carry  about  with  him  a  septicsemic 
contagium,  which  is  innocuous,  not  only  to 
himself,  but  to  a  large  proportion  of  the 
persons  with  whom  he  comes  into  contact ; 
and  yet  it  may  take  fatal  effect  upon  certain 
individuals,  who,  nevertheless,  have  received 
no  stronger  dose  of  the  poison  than  the 
rest.  Further,  it  is  not  infrequently  seen 
that  the  practitioner  or  nurse  who  long  seems 
completely  1  proof '  against  any  attack  of  the 
epidemic  malady  to  which  he  (or  she)  is 
ministering,  at  last  succumbs  to  it.  It  is 
clear,  in  these  and  similar  cases,  that  there 
must  be  some  'predisposing  condition'  not 
supplied  by  the  normal  human  body,  which 
determines  the  zymotic  action  of  the  materies 
morbi  in  the  individuals  who  manifest  its 
effects. 

Such  '  predispositions '  have  been  recog- 
nised and  specified  by  all  who,  at  various 
times,  have  scientifically  studied  the  aetiology 
of  epidemics ;  and  it  has  been  universally 
noted  that  unwholesome  food,  bad  water, 
and  foul  air  have  exerted  a  singular  potency 
in  favouring  the  action  of  the  poison  on  in- 
dividuals and  communities.  The  advocates 
of  the  '  germ  theory  '  and  of  the  '  chemical 
theory '  of  zymotic  poisons  are  at  one  in 
regard  to  this  fact — that  the  presence  of 
nitrogenous  matter,  in  a  decomposing  or 
readily  decomposable  state,  affords  the  best 
possible  pabulum,  either  for  the  development 
of  bacillar  organisms,  or  for  the  action  of 
ferments.  And,  building  on  this  foundation, 
the  writer  long  since1  came  to  the  conclusion, 
that  the  common  condition  which  all  those 
agencies  tend  to  produce,  which  experience 
has  shown  to  be  specially  favourable  to  the 
development  of  zymotic  disease,  is  this : 
The  presence,  in  the  blood  of  the  individual 
attacked,  of  an  excess  of  those  decomposing 
effete  matters,  with  which  the  circulating 
current  is  normally  charged  to  a  limited 
amount,  during  their  passage  from  the  parts 
of  the  body  in  which  they  are  poured  into  it, 
to  the  excretory  organs  by  which  they  are 
eliminated  and  cast  forth.  If  the  amount  of 
these  matters  be  limited  to  that  which  is 
being  continually  generated  in  the  ordinary 
waste  of  the  body,  and  if  the  great  emunc- 
tories  (the  lungs,  the  liver,  the  intestinal 
glandulte,  the  kidneys,  and  the  skin)  all  do 
their  proper  work,  the  products  of  that 
waste  are  drawn  off  from  the  blood-current 

i  See  his  Paper  on  '  The  Predisposing  Causes  of 
Epidemics,'  in  the  Brit,  and  For.  Med.  Ch.tr. 
Review,  vol.  xi.  (1853),  p.  159. 
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as  fast  as  they  are  poured  into  it,  so  that  the 
stream  is  kept  pure.  But  if,  on  the  one 
hand,  such  decomposing  matters  be  either 
abnormally  introduced  from  without,  or  be 
generated  in  abnormal  amount  within  the 
body ;  or  if,  on  the  other  hand,  the  normal 
process  of  elimination  be  in  any  way  ob- 
structed ;  or  if,  still  more,  an  abnormal  excess 
of  the  one  process  concurs  with  deficient 
activity  of  the  other,  a  rapid  accumulation 
of  these  matters  takes  place  in  the  blood ; 
and  this,  by  providing  the  pabulum  requisite 
for  the  development  of  the  poison,  supplies 
the  very  condition  necessary  for  its  morbific 
activity. 

Of  the  effectiveness  of  the  introduction  of 
putrescent  organic  matter,  either  in  food, 
water,  or  air,  the  cholera  epidemic  of  1848-9 
afforded  instances  so  glaring  that  they  here 
need  only  to  be  adverted  to. 

Of  the  even  more  marked  potency  of  the 
excessive  generation  of  effete  matter  within 
the  body,  we  have  a  typical  example  in  the 
extraordinary  proclivity  of  the  puerperal 
Jemale  to  suffer  from  the  action  of  any 
septic  poison  to  which  she  may  be  exposed.1 
Nothing  can  be  plainer  to  the  physiologist, 
than  that  the  return  of  the  uterus,  after  par- 
turition, to  its  non-pregnant  condition,  in- 
volves a  rapid  '  waste  '  of  its  muscular  sub- 
stance, the  products  of  which  will  be  poured 
into  the  blood-current  far  more  rapidly  than 
they  can  be  eliminated;  this  state  continuing 
until  the  process  is  completed.  The  like 
condition  exists  in  subjects  of  severe  injuries, 
and  of  operations ;  and  not  only  do  these 
exhibit  a  special  proclivity  to  the  action  of 
specific  poisons  like  scarlatina  (the  disease 
only  then  declaring  itself,  although  its  germs 
must  have  been  previously  received  and  lain 
dormant),2  but  they  show  a  peculiar  liability 
to  suffer  from  the  ordinary  septic  poisons 
which  have  no  effect  upon  the  healthy 
carriers  of  them,  erysipelas  and  adynamic 
*-  surgical  fever '  being  thus  communicable.3 

Excessive  exertion,  again,  whether  bodily 
or  mental  (such  excess  being  marked  by  the 
feeling  of  fatigue),  has  always  ranked  among 
the  most  potent  of  predisposing  causes  ;  and 
its  action  is  clearly  traceable  to  the  same 
source,  the  abnormally  rapid  '  waste  '  of  the 
tissues  whereby  the  blood-current  becomes 

1  This  proclivity  was  never  more  strikingly  dis- 
player]  than  in  the  former  experience  of  the  Vienna 
^ying-in  Hospital,  where  a  comparison  of  the  mor- 
tality in  the  two  sides  of  the  institution,  one 
attended  by  midwives,  and  the  other  by  medical 
indents,  showed  that  an  annual  average  of  from 
«0  to  500  deaths  out  of  8,000  deliveries  was  dis- 
tinctly traceable  to  the  unclean  habits  of  the  latter, 
who  were  accustomed  to  come  into  the  wards  fresh 
from  the  dead-house.  The  enforcement  of  proper 
precautions  soon  lowered  this  excessive  mortality  to 
the  standard  of  the  other  side. 

Sir  James  Paget,  in  Brit.  Med.  Jonrn.,  1804, 
"vol.  ii.  p.  287.  ' 

*  Sir  James  Simpson,  in  Edinb.  Monthly  Journ.. 
vols,  xi.  and  xiii.  *  ' 


unduly  charged  with  the  products  of  their 
disintegration.1 

Ample  evidence  is  afforded  by  army  expe- 
rience of  the  special  habihty  of  soldiers  to 
zymotic  disease,  when  on  long  and  fatiguing 
marches  ;  and  this  especially  in  hot  climates, 
where,  the  activity  of  the  respiratory  process 
being  reduced  by  the  high  external  tempera- 
ture, the  products  of  the  waste  tend  to  accu- 
mulate in  the  blood-current. 

Of  the  predisposition  induced  by  the  accu- 
mulation of  effete  matter  consequent  upon 
obstructed  elimination,  none  is  more  marked 
than  that  which  results  from  overcrowding. 
The  effect  of  defective  air-supply  is  not  only 
to  reduce  the  quantity  of  carbonic  acid  got 
rid  of  by  expiration,  but  also  (which  is  prob- 
ably of  yet  greater  importance  in  relation 
to  zymotic  disease)  to  diminish  the  normal 
oxidation  of  those  nitrogenous  effete  matters, 
of  which  (when  thus  metamorphosed)  it  is 
the  special  business  of  the  kidneys  and  skin 
to  get  rid.  The  accumulation  of  these  within 
the  body  speedily  makes  itself  manifest  in 
the  offensiveness  of  the  halitus  of  the  breath 
(the  condensation  of  which  shows  the  pre- 
sence of  foetid  matter)  and  of  the  cutaneous 
transpiration ;  and  thus,  although  there  may 
be  no  introduction  of  decomposing  matter 
into  the  body,  or  specially  rapid  internal 
production  of  it,  the  blood-curreni  becomes 
as  effectually  charged  with  the  pabulum  of 
the  zymotic  poison  as  if  this  had  been  iniected 
into  it.2 

1  It  is  within  the  experience  of  everyone,  that  the 
sense  of  fatigue  bears  no  constant  proportion  to  the 
amount  of  exertion  put  forth ;  and  that  whilst,  on 
the  one  hand,  any  obstruction  to  the  eliminating 
processes  (as  by  bad  ventilation  of  the  sleeping 
apartment)  prevents  its  removal  by  rest,  an  unusually 
severe  and  prolonged  strain  may  be  sustained  with- 
out its  induction  when  the  excretory  apparatus  is 
stimulated  to  increased  activity,  as  in  'training' 
And  there  is  strong  reason,  therefore,  for  regarding 
this  feeling  as  indicative  of  the  degree  in  which  the 
blood  is  charged  with  the  products  of  nervo-muscular 
waste. 

3  Thus  it  has  come  about,  that,  while  the  average 
mortality  of  European  troops  in  India  under  favour- 
able circumstances  does  not  exceed  80  per  1,000,  it 
has  been  raised  at  particular  stations  through  a  long 
succession  of  years— solely  by  overcrowding  in  ill- 
ventilated  barracks— to  75  or  even  100  in  the  1,000 ; 
whilst  in  certain  Indian  gaols,  in  which  the  air- 
space was  actually  at  one  time  less  than  100  cubic 
feet  per  prisoner,  the  mortality  rose  to  an  annual 
average  of  one  in  four. 

A  most  remarkable  instance  of  the  combined 
action  of  the  two  last-named  predisposing  causes, 
resulting  in  the  eZoit&Ze-charging  of  the  blood  with 
the  pabulum  most  suited  to  the  development  of 
Jiymotic  poison,  was  furnished  by  the  terrible  out- 
break of  cholera,  which  carried  off  one-eighth  of  the 
troops  stationed  at  Kurrachee  in  1840;  no  fewer 
than  404  deaths  having  then  occurred  out  of  a  total 
Rtrength  of  8,740.  Some  of  the  troops  (a.)  had  re- 
cently come  off  a  long  and  fatiguing  march,  but 
were  well  accommodated  in  airy  barracks ;  and  their 
loss  was  at  the  rate  of  90  0  per  thousand.  In  another 
regiment  (6),  which  had  not  boon  on  the  march  but 
was  overcrowded  in  small  ill-ventilated  tents,'  the 
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The  strong  predisposition  to  zymotic  dis- 
ease induced  by  intemperance,  which  has 
been  no  less  conspicuously  manifested  in  the 
experience  of  our  Indian  army,  seems  clearly 
traceable  to  the  same  source.  For  the  habi- 
tual presence  of  alcohol  in  the  blood-current 
undoubtedly  diminishes  the  oxidation  of  the 
waste-products,  and  thus  occasions  their 
accumulation  in  the  system ;  and  this  at  a 
greater  rate  in  hot  climates  than  in  cold,  on 
account  of  the  already  reduced  activity  of 
the  respiratory  process  in  the  former.  Where, 
again,  the  rate  of  waste  is  abnormally  in- 
creased— as  on  the  march  of  troops — the  evil 
influence  of  alcoholic  liquors  is  still  more 
strongly  manifested  ;  and  this  will  be  again 
aggravated  by  overcrowding  in  tents  or 
barracks.1 

On  the  connexion  between  famine  and 
pestilence  it  is  unnecessary  to  enlarge ;  but 
it  affords  the  keystone  of  our  cumulative 
argument.  For  in  whatever  way  it  is  to  be 
accounted  for,  the  fact  is  certain,  that  a  state 
of  general  blood-contamination  is  produced  by 
the  accumulation  of  non-eliminated  products 
of  waste.  In  the  Irish  famine  of  1847,  the 
foetid  secretions  from  the  skin,  the  rapid 
supervention  of  general  putrescence  after 
death  and  its  manifestation  even  previously, 
and  the  frequent  termination  of  life  by  col- 
liquative diarrhoea,  all  evidenced  the  peculiar 
fitness  of  the  body  so  conditioned  for  the 
development  of  a  zymotic  poison. 

And  thus  we  seem  furnished  with  a  scien- 
tific rationale  for  all  that  experience  has 
taught  as  to  the  conditions  of  the  spread  of 
zymotic  disease;  which,  by  giving  greater 
definiteness  and    consistency  to  medical 

rate  was  108-6  per  thousand.  And  in  a  third  (c), 
which  had  made  the  march  like  a,  and  were  over- 
crowded like  6,  the  mortality  was  218  per  thousand, 
or  at  a  rate  actually  exceeding  their  high  rates 
added  together. 

1  Of  this,  Dr.  Parkes's  experience  as  assistant- 
surgeon  to  the  84th  Regiment  in  India,  afforded  a 
striking  illustration.  A  large  proportion  of  the  men 
of  this  regiment  were  total  abstainers,  and  the 
remainder  were  very  temperate.  During  the  year 
1846-47  it  was  quartered  for  eight  months  in  the 
healthy  barracks  of  Fort  St.  G-eorge,  Madras;  it 
then  performed  a  march  of  between  400  and  500 
miles  to  Secunderabad,  in  a  very  wet  and  unhealthy 
season,  through  a  country  infested  with  fever  and 
cholera ;  and  the  remaining  two  months  were  spent 
in  overcrowded  barracks  at  Secunderabad.  Yet  the 
mortality  during  that  year  was  only  13  in  an  average 
strength  of  1,072,  or  at  the  rate  of  12-1  per  1,000. 
Continuing  during  the  next  year  in  the  same  over- 
crowded barracks,  its  loss  was  raised  to  84'9  per 
1 000 ;  but  this  was  less  than  half  the  average 
mortality  of  the  troops  quartered  in  the  same  bar- 
racks for  fifteen  years  past.  The  68rd  Regiment, 
with  which  they  had  exchanged,  though  not  specially 
noted  for  intemperance,  had  there  lost  78  men  m 
the  first  nine  months  of  the  previous  year,  or  at  the 
annual  rate  of  78'8  per  1,000;  and,  having  then 
marched  to  Madras  to  take  the  place  of  the  84th, 
had  so  many  sick  when  the  two  regiments  met  on 
the  road,  as  to  be  forced  to  borrow  the  84th  s 
dhoolies. 


doctrine,  will  afford  a  surer  and  more  positive- 
basis  for  preventive  hygiene,  both  public  and 
individual. 

But  whilst  it  is  specially  in  estabhshing  a 
predisposition  to  zymotic    disease,  and  in 
aggravating  the  severity  of  its  attacks,  that 
the  contamination  of  the  blood-current  by 
the  accumulation  of  waste-products  most 
strikingly  manifests  itself,  there  can  be  no 
doubt  that  it  lowers  the  healthy  vigour  of  the 
body  generally,  and  thus  renders  it  m%re 
ready  to  be  affected  by  any  disease  to  which 
it  may  be  constitutionally  liable.  "Where  any 
form  of  malnutrition  exists — whether  result- 
ing from  imperfect  performance  of  the  pri- 
mary digestive  processes,  producing  ill-mad& 
blood,  or  from  imperfect  conversion  of  blood 
into  tissue — there  must  be  premature  dege- 
neration and  augmented  '  waste  ' ;  and  the 
rate  of  this  augmentation  must  tend  to 
increase,  if  special  attention  be  not  given  to 
the  eliminating  processes.     Here  we  have 
the  rationale  of  the  fundamental  importance 
of  pure  fresh  air,  as  cool  as  it  can  be  borne,  to 
the  scrofulous  subject;  and  of  the  remarkable 
cures  sometimes  effected  in  patients  in  whose 
lungs  tubercular  deposit  has  already  com- 
menced, by  the  hazardous  discipline  of  a. 
hardy    outdoor  life.     "When  any  serious 
malady  has  once  established  itself,  the  dege- 
neration of  tissue,  as  shown  in  the  rapid 
wasting  of  the  body,,  takes  place  with  aug- 
mented rapidity;  and  the  necessity  for  the- 
removal  of  its  products  is  proportionately 
urgent.    And  this  is  not  the  less  important 
when  the  progress  of  the  disease  is  stayed  ;. 
for  the  purification  of  the  blood  from  the 
contamination  it  has  received  is  absolutely 
essential  to  the  establishment  of  those  recu- 
perative processes  on  which  the  final  issue 
depends.    Of  the  due  elimination  of  the 
waste-products,  their  oxidation  is  the  first 
and  most  fundamentally  important  act ;  and 
of  the  direful  consequences  of  past  ignorance 
and  neglect  of  this  principle— evinced  on  a 
large  scale  in  the  overcrowding  and  bad. 
ventilation  of  hospitals,  poorhouses,  and 
gaols— their  records  too  surely  tell.  Even 
now  our  practice  is  far  from  perfect  in  this 
particular;  and  it  is  scarcely  going  too  far 
to  affirm  that,  not  only  the  public,  but  the 
medical  profession,  have  still  much  to  learn 
as  to  the  importance  of  an  ample  supply  of 
pure  air,  both  for  the  prevention  and  the  cure 
of  disease.1  "William  B.  Carpenter. 

i  The  peculiar  susceptibility  of  the  nervous  sys- 
tem of  children  often  affords  a  most  striking  test  of 
atmospherio  impurity  that  might  otherwise  pass 
unheeded.  In  the  last  century,  trismus  nascentium 
(a  disease  now  rarely  seen)  was  one  of  the  principal 
factors  of  the  very  high  rate  of  infantile  mortality 
which  then  prevailed.  This  disease  continued  to 
be  very  fatal  in  the  Lying-in  Hospitals  of  Dublin, 
after  it  had  almost  disappeared  from  those  ot 
London;  and  it  was  mainly  by  the  attention  to- 
their  ventilation  enforced  by  Dr.  Joseph  Claike,. 
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PEEGNANCY,  Diseases  and  Dis- 
orders of.  —  Synon.  :  Fr.  Maladies  et 
Troubles  de  la  Grossesse;  Ger.  Krankheiten 
und  Storungen  der  Schivangerschafts. 

Under  this  heading  are  included  all  those 
complaints  ■which  arise  from  the  pregnant 
state,  or  which,  occurring  during  gestation, 
are  so  modified,  or  exercise  such  an  influence 
over  it,  as  to  require  special  treatment.  The 
subjects  of  false  pregnancy  and  concealed 
pregnancy  will  also  be  noticed.  The  princi- 
pal conditions  which  demand  consideration 
in  this  article  are  therefore  the  following : 
(1)  Vomiting  and  other  sympathetic  or  reflex 
disorders  of  early  pregnancy;  (2)  Certain 
diseases  specially  liable  to  eventuate  in 
abortion ;  (3)  Ptyalism  ;  (4)  Displacements  of 
the  Gravid  Uterus;  (5)  Embolism;  (6)  Extra- 
uterine Pregnancy ;  (7)  Pruritus  of  the  Pu- 
dendum; (8)  ffidema  of  the  Labia  and  Lower 
Extremities ;  (9)  ffidema  of  the  Upper  Ex- 
tremities ;  (10)  Haemorrhoids  ;  (11)  Dropsy  of 
the  Amnion;  (12)  Cramps;  (13)  Eclampsia; 
(14)  False,  and  (15)  Concealed  Pregnancy. 
See  also  Fcettjs,  Diseases  of. 

The  foregoing  list  of  the  principal  diseases 
of  pregnancy  might  be  much  extended  if 
we  were  to  include  mastodynia  and  mastitis, 
jaundice,  constipation,  diarrhoea,  cardialgia, 
headache,  insomnia,  palpitation  and  hyper- 
trophy of  the  heart,  rheumatism,  inflamma- 
tion of  the  uterus,  pudendal  hsematocele,  &c. 
To  these  and  most  other  diseases  pregnant 
women  are  liable ;  but  not  being  peculiar 
to  pregnancy,  or  essentially  modified  thereby, 
they  require  no  notice  in  this  place. 

It  would  also  be  beyond  the  scope  of  this 
article  to  refer  to  all  those  anomalous  sym- 
pathetic disturbances  of  the  nervous  system, 
such  as  longings,  morbid  or  depraved  appe- 
tite, hysterical  excitability,  nervous  pains, 
odontalgia,  &c,  that  sometimes  attend  gesta- 
tion, and  which,  unless  excessive,  may  be 
regarded  as  symptoms,  and  not  included 
amongst  the  diseases  of  pregnancy. 

1.  Vomiting. — The  most  common  com- 
plaint of  early  pregnancy  is  morning  sick- 
ness, or  nausea  and  retching,  usually  con- 
fined to  the  forenoon,  and  continuing  from 
the  third  week  after  conception  until  the 
period  of  quickening. 

The  sickness  of  pregnancy  is  generally 
attended  by  no  loss  of  appetite  or  impairment 
of  health,  and  may  thus  be  distinguished  from 
vomiting  caused  by  gastric  or  other  diseases. 

that  the  mortality  of  the  in/ants  born  in  them  was 
reduced.  The  disease  has  continued  to  our  own 
day,  under  precisely  similar  conditions,  in  St.  Kilda, 
fk  ^me  part9  °'  Iceland'  where  two-thirds  of  all 
the  children  born  have  died  in  the  first  twelve  days, 
ij-ven  in  what  would  be  accounted  the  well- ventilated 
dwellings  of  our  own  middle  and  higher  classes, 
obstinate  cases  of  spasmodic  croup,  recurring  with 
tne  appearance  of  every  tooth,  are  frequently  seen, 
which  immediately  yield  on  the  removal  of  the  little 
patients  to  the  pure  air  of  the  country  or  the  sea- 


In  some  exceptional  instances,  however, 
this  complaint  assumes  a  graver  aspect ;  con- 
tinues throughout  the  whole  term  of  gestation ; 
harasses  the  patient  by  continual  retching ; 
and,  as  occurred  in  one  case  which  came 
under  the  notice  of  the  writer,  may  even 
cause  death  from  exhaustion. 

Etiology. — Morning  sickness  has  been 
referred  by  different  authorities  to  fulness  of 
the  vessels  of  the  uterus ;  to  tension  affecting 
the  nerves  of  the  uterus,  especially  those 
which  arise  from  the  sympathetici  maximi 
and  communicate  with  the  plexus  at  the 
mouth  of  the  stomach ;  to  displacements  of 
the  uterus,  and  to  the  compression  undergone 
by  the  uterine  tissues,  markedly  by  the 
nervous  fibres  at  the  seat  of  the  flexion. 

Treatment. — The  treatment  of  this  com- 
plaint depends  on  the  period  of  pregnancy, 
the  severity  of  the  symptoms,  and  the  con- 
stitution of  the  patient.  In  ordinary  cases 
it  may  be  prevented  by  the  patient  remaining 
in  bed  until  the  usual  period  for  its  return 
has  passed  over.  Her  diet  should  be  light, 
and  she  should  take  as  little  fluid  as  possible, 
especially  avoiding  all  warm  drinks,  such  as 
tea.  The  bowels  should  be  regulated  by  mild 
antacid  aperients  or  effervescing  salines.  At 
the  same  time  some  of  the  so-called  specifics 
may  be  ordered,  such  as  oxalate  of  cerium,  or 
salol  in  two-grain  doses,  or  diluted  hydro- 
cyanic acid  with  infusion  of  calumba.  It  is 
unnecessary  to  refer  at  any  length  to  all  the 
remedies,  too  generally  useless,  which  have 
been  proposed  for  this  complaint,  including 
the  dilatation  of  the  cervix  uteri,  first  sug- 
gested by  Dubois ;  the  hypodermic  injection 
of _ morphine,  chloral  hydrate,  carbolic  acid, 
minute  doses  of  ipecacuanha,  and  the  topical 
application  of  a  4  per  cent,  solution  of  hydro- 
chlorate  of  cocaine  to  the  cervix  uteri. 

In  some  cases  of  excessive  vomiting  per- 
sisting during  pregnancy  and  occurring  in 
plethoric  patients,  six  or  eight  ounces  of  blood 
may  be  taken  away  with  advantage.  If, 
notwithstanding  this,  the  sickness  continues, 
and  the  patient  be  in  danger  of  dying  from 
exhaustion,  the  propriety  of  inducing  prema- 
ture labour  becomes  a  grave  question.  In 
no  case  should  so  serious  a  measure  be  re- 
sorted to  without  full  deliberation  and  con- 
sultation. In  all  cases  it  should  be  deferred 
as  long  as  possible,  and  in  fixing  the  period 
for  its  performance  regard  should  always  be 
paid  to  the  possible  viability  of  the  foetus. 

2.  Diseases  disposing  to  Abortion. — 
The  expulsion  of  the  foetus  before  the  or- 
dinary period  of  viability  may  result  from 
diseases  or  abnormalities  affecting  either  the 
mother  or  the  ovum.  This  subject  is  fully 
discussed  in  a  separate  article.  See  Mis- 
carriage. 

8.  Ptyalism. — This  is  an  occasional  com- 
plaint of  early  pregnancy  which  seldom 
requires  any  treatment.  In  exceptionally 
severe  cases,  salivation  may  be  controlled  by 
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the  application  of  tanno-glycerine  and  as- 
tringent gargles,  especially  chlorate  of  potas- 
sium in  infusion  of  bark. 

4.  Displacements  of  the  G-ravid 
Uterus. — (a)  Betroversion. — This  form  of 
displacement  sometimes  occurs  in  early 
pregnancy,  from  pressure  of  the  enlarging 
womb  on  the  neck  of  the  bladder,  which, 
thus  prevented  from  completely  emptying 
itself,  becomes  so  distended  that  it  gradually 
forces  the  fundus  uteri  downwards  and  back- 
wards into  the  hollow  of  the  sacrum,  whilst 
the  cervix  is  tilted  upwards  and  forwards 
against  or  above  the  symphysis  pubis.  The 
symptoms  of  this  occurrence  are  difficulty 
in  passing  water,  or  even  complete  retention 
of  urine,  with  tenesmus  and  powerless 
straining  to  empty  the  bowels.  At  the  same 
time  a  sense  of  weight,  or  fulness,  and  bearing- 
down  pains  in  the  pelvis  are  complained  of. 

Treatment. — Thetreatmentofretroversion 
during  pregnancy  must  be  prompt,  as,  if  it  be 
complete,  it  not  only  occasions  considerable 
suffering  to  the  patient,  but  also  certainly 
ends  in  the  premature  expulsion  of  the  foetus 
when  not  rectified.  In  cases  of  slight  retro- 
version, the  displacement  may  be  remedied 
by  emptying  the  distended  bladder  with  the 
catheter,  then  replacing  and  subsequently 
supporting  the  uterus  with  either  a  Hodge's 
or  other  suitable  pessary,  and  keeping  the 
patient  lying  on  her  face  for  a  few  days.  In 
complete  retroversion  this  becomes  a  matter 
of  considerable  difficidty.  The  patient  should 
be  placed  on  her  hands  and  knees;  the 
bladder  emptied ;  and  the  fundus  pushed  up 
from  the  rectum  by  a  couple  of  fingers  of  one 
hand,  whilst  with  the  other  hand  the  cervix 
is  pulled  down.  A  well-bent  pessary  should 
be  passed  up  into  the  posterior  cul-de-sac  of 
the  vagina,  and  the  recumbent  position 
maintained  for  some  time. 

(b)  Anteversion  and  Anteflexion. — Ante- 
version  and  anteflexion,  to  such  an  extent  at 
least  as  to  give  rise  to  any  urgent  symptoms 
and  to  call  for  active  treatment,  are  very 
exceptional  complaints  during  pregnancy. 
In  such  cases,  however,  the  patient  complains 
of  bearing-down  pelvic  pains,  and  on  ex- 
amination the  os  uteri  will  be  found  in  the 
posterior  cul-de-sac  of  the  vagina,  looking 
towards  the  sacrum,  the  fundus  uteri  pressing 
on  the  neck  of  the  bladder,  and  thus  occa- 
sioning at  first  incontinence  of  urine,  which, 
as  the  displacement  increases,  changes  to 
difficulty  in  micturition  or  complete  reten- 
tion. In  anteversion,  abortion  is  said  to 
occur  at  an  earlier  period  than  in  retro- 
version. .  . 

Treatment. — The  treatment  consists  in 
placing  the  patient  on  her  back  ;  mechani- 
cally reducing  the  displacement ;  and  apply- 
ing a  suitable  pessary. 

5.  Embolism.— We  occasionally,  tnougn 
fortunately  rarely,  meet  with  cases  of  sudden 
death  during  pregnancy  which  cannot  be 


accounted  for  by  cardiac  disease,  aneurysm, 
or  accident.  In  the  pregnant  state,  the  blood 
being  overcharged  with  fibrin,  a  strong  pre- 
disposition to  the  formation  of  a  fibrinous 
clot  or  thrombus  exists,  and  tbis  is  increased 
by  any  circumstance  that  depresses  the  cir- 
culation, such,  for  instance,  as  the  fainting 
that  frequently  attends  quickening.  Thus  a 
thrombus  may  be  formed  which,  by  becoming 
impacted  in  the  pulmonary  artery  or  else- 
where, at  any  subsequent  period  of  gestation, 
may  block  the  current  of  the  circulation  and 
so  cause  sudden  death. 

There  are  no  symptoms  by  which  a 
thrombus  can  be  recognised,  until  its  presence 
is  discovered  after  death.  Hence  the  only 
lesson  we  can  learn  from  the  history  of  such 
cases  is  the  necessity  of  attention  during 
gestation — firstly,  to  the  dmiinution  as  far  as 
possible,  by  dietetic  and  other  means,  of  the 
existing  hyperfibrination  of  the  blood;  and 
secondly,  to  the  prevention  during  that  period 
of  the  occurrence  of  any  undue  depression  of 
the  circulation. 

6.  Extra-Uterine  or  Ectopic  Gesta- 
tion.— The  development  of  a  fertilised  ovum 
elsewhere  than  within  the  uterine  cavity, 
albeit  comparatively  infrequent,  is  the  most 
important  of  the  pathological  possibilities 
connected  with  pregnancy.  The  ovum  may 
be  diverted  from,  or  arrested  at  any  point  of, 
its  physiological  course  from  the  ovary  to 
the  uterus,  and  nevertheless  maintain  vitality 
and  continue  to  grow  in  its  abnormal  situa- 
tion, which  in  the  great  majority  of  such 
cases  will  be  found  in  either  of  the  Fallopian 
tubes.  Besides  tubal  gestations,  however, 
other  forms  of  ectopic  pregnancies  are  pos- 
sible, and  in  rarer  instances  the  situation  of 
the  misplaced  ovum-cyst  has  been  abdominal 
or  intra-peritoneal,  in  others  ovarian,  and 
in  others  again  its  location  has  been  tubo- 
uterine  or  interstitial. 

^Etiology.  —  Until  within  the  last  few 
years  little  was  known  with  any  certainty 
on  this  subject.  Judging  from  the  general 
history  of  cases  of  tbis  kind,  ectopic  preg- 
nancy is  as  a  rule  consequent  on  previous 
puerperal  or  pelvic  inflammation,  by  tbe  ex- 
tension of  which  to  the  Fallopian  tubes  then- 
integrity,  functional  and  structural,  is  un- 
paired or  destroyed.  For,  inasmuch  as 
impregnation  does  not  normally  take  place 
in  either  the  ovary  or  the  Fallopian  tube, 
but  within  the  uterus  itself,  its  occur- 
rence elsewhere  is  probably  most  generally 
due  to  denudation  of  that  ciliated  epithelium 
lining  the  tubes,  the  chief  function  of  which 
under  normal  circumstances  is  to  prevent 
the  entrance  therein  of  spermatozoa.  'It, 
says  Mr  Tait,  '  there  has  been  a  destruction 
of  the  ciliated  layer,  which  is  not  reproduced, 
then  we  have  the  possibility,  in  the  nrst. 
place,  of  a  spermatozoon  entering  the  tube, 
and  still  more  important  pathologically  and 
clinically,  after  impregnation,  the  ovum  may 
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become  attached  to  the  walls  of  the  tube  as 
it  normally  is  to  the  uterus.' 

Symptoms  and  Diagnosis. — Ectopic  ges- 
tation is  liable  to  be  confounded  with  the 
following  conditions,  namely — normal  preg- 
nancy, more  especially  when  complicated 
by  ovarian  prolapse  into  Douglas's  space ; 
pelvic  hsematocele  or  abscess,  uterine  fibroid, 
or  fibro-cystic  tumours  similarly  situated; 
and  retro-displacements  of  the  gravid  uterus 
before  the  fourth  month.  In  the  commence- 
ment of  an  ectopic  gestation  there  is  abso- 
lutely no  possibility  of  discriminating  between 
it  and  normal  impregnation. 

The  diagnosis  of  this  condition  must  in 
the  first  instance  rest  mainly  on  the  clinical 
history  of  each  case.  Extra-uterine  gestation 
seldom  occurs  in  primiparae,  and  most  fre- 
quently happens  in  second  or  third  preg- 
nancies after  a  long  interval  of  sterility. 
The  ordinary  symptoms  of  early  pregnancy 
are  then  generally  well  marked,  with  possibly 
one  exception,  as  menstruation  may  either  be 
suppressed  in  these  cases  as  in  normal 
pregnancy,  or  else,  and  more  usually,  there 
may  be  periodic  hemorrhagic  discharge  per 
vaginam.  But,  almost  from  the  commence- 
ment, the  patient  complains  of  some  localised 
abdominal  or  pelvic  pain,  with  occasional 
exacerbations  of  a  severe  colicky  character, 
together  with  a  distressing  sense  of  fulness, 
soon  traceable  to  a  distinct  and  increasing 
tumefaction,  generally  retro-uterine,  and 
discoverable  on  rectal  examination.  Under 
such  circumstances,  even  at  a  comparatively 
early  period,  we  may  suspect  ectopic  gesta- 
tion. This  suspicion  must  now,  if  possible, 
be  made  a  certainty,  or  disproved,  by  a 
carefully  conducted  conjoint  recto-vaginal 
and  bi-manual  examination.  In  this  way, 
without  resorting  to  the  use  of  the  sound, 
which  i3  contra-indicated  and  would  be  un- 
justifiable, the  physical  condition  of  the 
uterus,  its  appendages,  and  the  surrounding 
parts,  can  be  ascertained.  If  the  pregnancy 
be  tubal,  although  the  uterus  will  generally 
in  such  cases  be  found  hypertrophied  and 
almost  as  large  as  in  normal  gestation,  the 
os  will  be  soft  and  patulous.  Behind,  or  to 
either  side  of,  the  posterior  uterine  wall  may 
be  discovered  in  Douglas's  space  a  well- 
defined  globular,  firm,  elastic,  or  semi-fluid 
tumour,  which  if  re-examined  after  a  few 
days  will  be  found  to  have  rapidly  developed 
in  size ;  and  which,  if  once  felt,  can  hardly 
be  confounded  with  anything  else  likely  to 
be  met  with  in  that  situation. 

The  consideration  of  the  remarkable  series 
of  developmental  changes  by  which  the 
vitality  of  the  erratic  ovum  may  be  main- 
tained in  these  cases  would  be  entirely 
beyond  the  scope  of  the  present  article. 
What  chiefly  concerns  the  practitioner  is 
the  ordinary  course  and  residt  of  an  ectopic 
gestation.  On  this  point  it  is  sufficient  to  say 
that  in  the  most  frequent,  namely,  the  tubal, 


form  of  extra-uterine  pregnancy,  the  case,  if 
left  to  its  own  course,  will  probably  terminate 
at  about  the  third  month,  or  earlier,  by  the 
rupture  of  the  distended  tube.  This  accident 
is  generally  unmistakably  evinced  by 
sudden  collapse,  following  intense  pain  in 
the  Fallopian  region,  and  will  in  most  cases 
eventuate  in  speedy  death  from  intra- 
peritoneal haemorrhage.  Should  this  not 
take  place,  however,  we  can  confirm  the 
diagnosis  by  vaginal  examination,  on  which 
the  firm  elastic  tumour  previously  existing 
in  Douglas's  space  will  commonly  be  found 
replaced  by  a  soft  boggy  tumefaction  filling 
the  pelvic  fossa,  and  pushing  the  uterus 
forwards  and  upwards.  Such  is  the  general 
course  of  such  cases.  To  this  general  rule 
there  are,  however,  several  exceptions  of 
great  practical  importance.  La  the  first 
place,  it  is  possible,  though  not  probable, 
that  the  ectopic  ovum-sac  may  remain  un- 
ruptured for  a  sufficient  time  to  admit  of  the 
development  of  a  viable  child  therein. 
Secondly,  when  rupture  of  an  early  ectopic 
gestation-cyst  occurs  into  the  broad  ligament, 
the  consequent  haemorrhage  may  become 
arrested  without  any  surgical  interposition, 
the  effusion  in  these  exceptional  cases  being 
of  no  greater  moment  than  an  ordinary 
haematocele,  and  leaving  the  patient  with  as 
good  a  chance  of  recovery  as  in  any  other 
form  of  pelvic  hsematocele.  Thirdly,  the 
escaped  foetus  may  possibly  maintain  its 
vitality  in  a  new  extra-uterine  situation,  and 
be  thence  ultimately  extracted  by  abdominal 
section.  And,  lastly,  in  many  well-authen- 
ticated instances  the  undelivered  foetus  has 
eventually  become  dried  up  or  mummified, 
and  thus  retained  for  an  indefinitely  pro- 
tracted period  without  giving  rise  to  any 
very  obvious  symptoms  of  its  presence. 

Treatment. — Under  this  heading  two  en- 
tirely distinct  questions  must  be  considered. 
The  first  is,  what  course  should  be  adopted 
when  rupture  of  the  sac  has  occurred,  and 
when  the  patient,  if  left  to  nature,  will 
probably  die  from  intra-peritoneal  haemor- 
rhage and  shock.  Under  such  circumstances 
there  can  be  no  room  for  hesitation  in  acting 
on  the  rule  of  practice  which  has  been  well 
formulated  by  Mr.Tait:  'Open  the  abdomen, 
go  at  once  to  the  seat  of  the  rupture— that 
is,  the  broad  ligament — and  tie  it ;  for  until 
you  come  to  the  ligament  itself  the  tissue  is 
always  so  rotten  and  friable  that  any  attempt 
to  arrest  the  bleeding  in  any  other  way 
cannot  succeed.  Then  clear  out  the  debris 
and  put  in  a  drainage-tube.  Of  course,  am- 
putation of  the  ligatured  mass  is  a  matter 
of  necessity;  nobody  would  ever  dream  of 
leaving  such  a  thing  to  putrefy  in  the  ab- 
domen.' 

We  have,  secondly,  to  consider  in  what  way 
we  can  best  deal  with  ectopic  gestations 
which  come  under  observation  before  rupture 
of  the  sao  has  taken  place.     These  cases 
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cannot  be  so  summarily  disposed  of.  In 
their  management  we  have  three  courses 
open  to  us.  In  the  first  place  comes  the 
arrest,  or  attempted  arrest,  of  the  develop- 
ment of  the  erratic  ovum,  either  by  the  topi- 
cal employment  of  electricity  as  a  foeticide, 
or  by  the  injection  into  the  sac  of  morphine 
with  the  same  intention,  or  by  the  draining 
off  of  the  liquor  amnii  by  aspiration  or  other- 
wise. These  are  each  and  all  strenuously 
advocated  by  various  authorities.  Neverthe- 
less, they  are  here  mentioned  merely  to 
warn  the  practitioner  against  placing  any 
reliance  on  their  utility  in  such  cases.  The 
fcetus  may  possibly  be  destroyed  by  any  one 
of  them,  but  its  destruction  is  by  no  means 
synonymous  with  the  arrest  of  the  ovuline 
tumour,  since,  as  the  writer  has  seen 
clinically  exemplified,  the  placenta  may  not 
only  retain  its  vitality,  but  even  acquire 
an  increased  or  monstrous  developmental 
activity  after  the  death  of  the  embryo.  By 
the  second  of  the  methods  of  procedure  re- 
cently recommended  in  the  treatment  of  this 
condition — namely,  immediate  surgical  in- 
terposition, or  resort  to  laparotomy  and  re- 
moval of  the  erratic  ovum  as  soon  as  its 
misplacement  is  discoverable — the  trouble 
may  be  effectually  and  possibly  safely  dis- 
posed of.  But  this  practice  is  open  to  the 
objections,  that  it  may  not  only  be  entirely 
needless,  for,  as  the  late  Dr.  Mathews 
Duncan  said,  1  in  many  cases  no  treatment 
whatever  is  required,'  but  also  that  it  elimi- 
nates any  possibility  of  preserving  the  fife 
of  the  child,  which  is  a  factor  never  to  be 
lost  sight  of  in  any  obstetric  difficulty. 
Thirdly,  there  remains  the  conservative  and 
wiser  policy  of  careful  and  watchful  ex- 
pectancy, with  the  view  of  prolonging  the 
duration  of  the  ectopic  gestation,  so  far  as 
may  be  compatible  with  the  safety  of  the 
mother,  until  a  period  of  viability  can  per- 
haps be  reached,  when  the  child  may  be 
extracted  by  the  now  comparatively  safe  and 
successful  methods  of  modern  abdominal 
surgery. 

In  this  connexion  it  therefore  becomes  a 
matter  of  practical  importance  to  determine 
at  what  period  of  early  gestation  can  a  living 
or  possibly  a  viable  child  be  extracted.  In  a 
case  recorded  by  the  writer,  delivery  took 
place  at  four  and  a  half  months,  and  the  child, 
which  weighed  nine  ounces,  lived  for  an  hour 
and  twenty-five  minutes  after  birth ;  another, 
born  at  the  same  period,  survived  for  twenty 
minutes;  another,  delivered  195  days  after  last 
menstruation,  lived  six  hours ;  two  children 
delivered  at  the  sixth  month  survived  twelve 
and  twenty-four  hours  respectively ;  and  one 
born  before  completion  of  the  seventh  month 
lived  for  a  considerable  time,  or  at  least 
until  the  writer  lost  sight  of  the  patient 
after  the  puerperal  period.  These  were,  how- 
ever, merely  cases  of  live  birth  at  an  early 
period  of  foetal  existence;  but  many  well- 


authenticated  cases  of  viability  under  similar 
circumstances  have  also  been  recorded. 
Amongst  such  is  that  mentioned  by  Capuron, 
of  Fortinio  Liceti,  who  appears  to  have  come 
into  the  world  after  a  gestation  of  only  four 
months  and  a  half,  and  to  have  remained  in 
it  to  the  age  of  eighty.  M.  Devergnie  cites 
the  case  of  Cardinal  Richelieu,  who  is  asserted 
to  have  been  born  at  the  fifth  month.  In  a 
well-known  Scotch  case,  cited  by  Taylor  and 
by  Beck,  it  was  decided  that  a  child  born  in 
the  sixth  month  after  marriage,  and  which 
survived,  was  legitimate.  Though  such  in- 
stances as  the  foregoing,  the  list  of  which 
might  be  easily  extended,  of  viability  before 
the  seventh  month  can  only  be  regarded  as 
exceptional  cases,  then-  possibility  is  a  fact 
that  cannot  be  wholly  overlooked  in  consider- 
ing the  period  at  which  operative  interference 
in  cases  of  ectopic  gestation  is  advisable. 

7.  Pruritus  of  the  Pudendum. — Pru- 
ritus is  occasionally  a  distressing  result  of  the 
general  hyperesthesia  and  congestion  of  the 
generative  organs  during  pregnancy,  and  con- 
sists in  intense  irritation,  extending  over  the 
external  orifice  of  the  vagina,  labia,  and 
clitoris.  The  itching  occurs  in  paroxysms 
which  are  most  troublesome  at  night,  and  in 
aggravated  cases  wear  out  the  patient,  men- 
tally and  physically,  from  the  loss  of  rest  and 
constant  irritation.  In  most  cases  this  may 
be  relieved  by  washing  the  parts  with  tar 
soap ;  giving  an  effervescing  saline  con- 
taining bromide  of  sodium  in  full  doses, 
together  with  mild  aperients ;  and  the  local 
application  of  boric  acid  or  of  a  solution  of 
hydrochlorate  of  cocaine,  either  separately 
or  in  combination  with  menthol  or  with 
peppermint  water. 

8.  (Edema  of  the  Lower  Extremities. 
GMema  of  the  lower  limbs,  from  the  pressure 
of  the  gravid  uterus  on  the  veins,  is  a  com- 
mon complaint  in  the  later  months,  and  sel- 
dom requires  any  treatment  beyond  rest  and 
aperients.  Nor  is  the  dropsical  tumefaction 
of  the  labia,  which  occurs  from  the  same 
cause,  more  serious. 

9.  (Edema  of  the  Pace  and  Upper 
Extremities. — This  is  always  an  alarming 
symptom  during  pregnancy,  very  frequently 
foretelling  uramic  convulsions,  and,  if  at- 
tended by  albuminuria,  urgently  demands 
active  treatment,  such  as  depletion  by  cupping 
over  the  loins,  and  strong  saline  purgatives. 

In  all  cases  and  forms  of  dropsy  during 
pregnancy,  the  urine  should  be  frequently 
tested  for  albumin  ;  and  if  this  be  found,  the 
case  must  be  treated  as  one  of  impending 
convulsions. 

10.  Haemorrhoids. — At  all  times  women 
are  more  subject  to  this  complaint  than  men; 
and  during  pregnancy,  owing  to  the  pressure 
of  the  gravid  uterus  on  the  hsemorrhoidal 
and  iliac  veins,  comparatively  few  escape 
either  internal  or  external  piles.  As  Smellie 
observed,  '  the  same  method  of  cure  may  be 
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administered  as  that  practised  at  other  times, 
though  greater  caution  must  be  used.' 

11.  Dropsy  of  the  Amnion. — This  con- 
dition is  met  with  in  some  cases  of  abortion 
from  vesicular  or  other  placental  disease.  It 
also  occurs  from  simple  over-secretion  of  the 
amniotio  fluid,  and  is  then  chiefly  of  interest 
as  the  cause  of  a  condition  to  which  the  older 
writers  attached  great  importance,  namely, 
pendulous  belly.  This  was  regarded  by 
Devanter  and  other  of  the  older  writers  as 
the  ordinary  source  of  obliquities  of  the 
uterus,  and  of  difficult  labour.  Without 
discussing  that  question,  we  must  regard 
this  condition  as  of  some  importance,  not 
only  from  the  inconvenience  it  occasions,  and 
which  may  be  palliated  by  a  well-fitting, 
supporting  abdominal  belt,  such  as  every 
pregnant  woman  should  wear,  but  still  more 
from  the  probability  of  its  leading  to  post- 
partum haemorrhage,  from  inertia  of  the 
over-distended  uterus.  Hence  in  these  cases 
it  is  necessary  to  deviate  from  the  ordinary 
rule  of  midwifery  practice,  by  rupturing  the 
membranes,  the  presentation  being  natural, 
as  early  as  possible  during  labour. 

12.  Cramps. — Cramps  in  the  legs,  from 
uterine  pressure  on  the  large  nerve-trunks  at 
the  brim  of  the  pelvis,  are  common  during 
the  last  months  of  pregnancy,  and  generally 
come  on  at  night  in  the  course  of  the  an- 
terior crural  nerve,  extending  down  into  the 
calves  and  feet.  In  ordinary  cases  no  treat- 
ment is  required,  unless  friction  over  the 
seat  of  pain,  and  some  aperient,  can  be  so 
called.  Where,  however,  as  sometimes  hap- 
pens, the  cramps  become  unusually  severe 
and  frequent,  their  recurrence  may  be  pre- 
vented by  the  pressure  of  a  bandage  or  elastic 
stocking. 

13.  Eclampsia — This  is,  with  one  excep- 
tion, the  most  serious  complication  of  gesta- 
tion. The  true  convulsions  of  pregnancy  are 
sui  generis  in  their  nature,  though  they  are 
usually,  but  erroneously,  classified  as  hyste- 
rical, epileptic,  or  apoplectiform. 

Hysterical  convulsions,  being  nothing  more 
than  a  manifestation  of  hysteria,  accidentally 
affecting  a  woman  in  the  early  months  of 
pregnancy,  require  no  special  treatment,  nor 
any  further  notice  in  this  connexion. 

The  so-called  epileptiform  and  apoplecti- 
form convulsions  of  pregnancy  are  identical 
in  their  character,  and  are  influenced  in  their 
symptoms  by  the  constitutional  state  of  the 
patient  and  the  severity  of  the  attack,  rather 
than  by  any  essential  difference  in  the  nature 
of  the  disease. 

Symptoms. — The  premonitory  symptoms  of 
convulsions  are  of  considerable  importance, 
as  by  their  timely  recognition,  and  the  adop- 
tion of  suitable  treatment,  the  approaching 
attack  may  be  often  warded  off.  In  the 
majority  of  cases,  eclampsia  is  preceded  by 
cederna  of  the  upper  extremities,  face,  and 
eyelids ;  pains  in  the  lumbar  region ;  albu- 


minuria; and  headache,  vertigo,  or  peculiar 
irritability  of  temper. 

In  asthenic  eclampsia,  the  clonic  spasms 
commence  with  twitching  of  the  muscles  of 
the  eyelids,  soon  increasing  in  violence  ; 
extend  to  every  part  of  the  body ;  and  recur 
at  irregular  intervals.  In  anaemic  patients, 
throughout  the  attack,  the  face  may  be  cool 
and  pale,  the  eye  ghstening,  and  the  pupil 
contracted ;  but,  generally,  as  the  convulsions 
recur  more  frequently,  the  impeded  respira- 
tion induces  symptoms  of  venous  congestion : 
the  face  becomes  livid;  the  breathing  ster- 
torous; the  pulse  full  and  labouring;  and 
thus  the  disease  passes  from  the  first  into  the 
second  stage,  or  from  the  so-called  '  epilepti- 
form '  into  the  so-called  '  apoplectiform ' 
convulsions. 

In  plethoric  women,  however,  the  com- 
plaint commonly  assumes  the  apoplectic 
character  from  the  first,  setting  in  by  a  violent 
convulsion,  immediately  after  which  the 
patient  falls  into  a  comatose  state,  the  con- 
vulsions meanwhile  recurring  at  frequent  but 
irregular  intervals.  After  some  time,  under 
favourable  circumstances,  the  convulsions 
cease,  and  the  patient  slowly  regains  con- 
sciousness. But,  on  the  other  hand,  the  coma 
may  become  more  profound,  the  pulse  more 
labouring,  the  respiration  more  embarrassed, 
and  the  extremities  colder,  until  at  length 
'  the  last  sad  scene  of  all '  is  closed  by  a  violent 
convulsion. 

These  convulsions,  although  they  are  more 
frequently  observed  in  the  latter  months, 
may  occur  at  any  time  of  pregnancy,  as  well 
as  during  labour,  and  within  the  puerperal 
period. 

Pathology. — The  cause  of  eclampsia  is  a 
subject  on  which  innumerable  theories  have 
at  different  times  prevailed.  It  was  for- 
merly referred  by  some  authorities  to  con- 
gestion of  the  brain ;  by  others  to  uterine 
irritation  acting  upon  the  upper  part  of  the 
spinal  cord  and  medulla  oblongata. 

It  was  almost  universally  held  up  to  a  few 
years  ago,  and  to  the  present  time  is  still 
generally  believed  by  a  majority  of  obste- 
tricians, that  this  disease  is  the  result  of 
ursemic  blood-poisoning,  probably  consequent 
on  nephritis,  acute  or  chronic,  for  we  find 
the  convulsions  of  pregnancy  frequently 
associated  with  dropsy,  albuminuria,  and 
a  diminished  excretion  of  urea  and  uric  acid. 

That  convulsive  action  may  be  occasioned 
by  ureemic  blood-poisoning  is  well  known  in 
other  conditions  ;  and  during  pregnancy  the 
same  effect  may  also  be  produced  by  the 
pressure  of  the  gravid  uterus  on  the  renal 
emulgent  veins,  interfering  with  the  functions 
of  the  kidneys. 

More  recently,  however,  this  view  has  been 
to  some  extent  displaced  by  what  is  known 
as  the  '  Traube-Rosenstein  theory,'  the  chief 
part  of  which  is  the  assumption  that  the 
cause  of  puerperal  convulsions  consists  in 
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cerebral  aiteemia,  consequent  on  serous  effusion 
disturbing  the  cerebral  circulation,  and  result- 
ing from  increased  arterial  tension  during 
pregnancy.  Neither  the  general  symptoms 
of  puerperal  convulsions,  nor  the  results  of 
the  plan  of  treatment  which  he  has  found 
most  effectual  in  the  general  treatment  of  the 
disease,  would  seem  to  the  present  writer  to 
support  this  last-mentioned  theory.  Still,  it  is 
a  fact  that  in  some  instances  puerperal  con- 
vulsions occur  irrespectively  of  any  renal 
disease,  and  without  the  existence  of  albu- 
minuria. 

The  influence  of  mental  and  moral  impres- 
sions in  causing  convulsions  has  been  re- 
marked by  all  obstetricians.  The  fact  of  its 
being  the  patient's  first  pregnancy  has  also 
some  influence;  thus,  of  eight  cases  that 
came  under  the  writer's  notice,  five  were 
primiparffi. 

Teeatment. — In  the  treatment  of  the  con- 
vulsions of  pregnancy,  whenever  any  of  the 
premonitory  symptoms  already  described,  and 
more  especially  albuminuria,  are  observed, 
we  should  direct  our  efforts  to  the  depura- 
tion of  the  blood,  by  cupping  over  the  kid- 
neys, and  the  administration  of  mild  diuretics, 
saline  purgatives,  diaphoretics,  and  a  milk 
diet.  At  the  same  time  we  must  endeavour 
to  allay  nervous  irritability  by  sedatives,  of 
which  in  these  cases  the  best  is  bromide  of 
potassium. 

During  the  convulsions,  precautions  to  pre- 
vent the  patient  from  biting  her  tongue,  or 
from  injuring  herself  in  any  way,  should  in 
the  first  instance  be  taken.  One  of  the  most 
effectual  means  of  shortening  the  paroxysms 
is  cold  affusion  on  the  head  and  face.  In  the 
asthenic  form  of  eclampsia,  however,  this 
remedy  should  be  used  cautiously.  In  all 
cases  of  well-marked  puerperal  convulsions 
the  bowels  should  be  unloaded  by  calomel 
and  jalap,  or  by  a  drop  of  croton  oil,  or  by 
the  asafcetida  enema ;  the  head  should  be 
shaved  and  blistered,  or  ice  applied,  and  at 
the  same  time  sinapisms  be  put  on  the  legs. 

In  cases  of  sthenic  convulsions  blood-letting 
is  the  only  remedy  of  undoubted  efficacy  in 
subduing  the  convulsive  action.  If  the  pa- 
tient be  plethoric,  and  her  pupils  be  con- 
tracted, we  may,  as  a  rule,  bleed.  If,  on 
the  contrary,  the  pupils  be  dilated,  the  con- 
dition of  the  brain  may  be  considered  as 
anaimic,  and  blood-letting  would  probably  be 
out  of  the  question.    See  Depletion. 

The  amount  of  blood  that  may  be  taken 
from  a  plethorio  woman  suffering  from 
eclampsia  should  be  measured  by  the  pa- 
tient's condition,  and  the  effect  produced, 
rather  than  by  the  quantity  abstracted.  In 
hysterical  convulsions,  if  cold  affusion  does 
not  suffice,  the  inhalation  of  chloroform  or 
ether  will  generally  cut  short  the  attack. 
But  in  true  puerperal  convulsions  it  requires 
to  be  used  with  great  caution,  being  contra- 
indicated  whenever  the  circulation  is  de- 


pressed, or  where  there  is  any  tendency  to 
apoplectiform  symptoms.  In  suitable  cases, 
however,  he  has  found  chloroform  service- 
able in  subduing  the.  convulsions,  and  pro- 
longing the  intervals  between  them.  Chloral 
hydrate,  opium,  and  belladonna  have  also 
been  used.  As  a  substitute  for  blood-letting, 
the  tincture  of  veratrum  viride  is  employed 
by  some  American  obstetricians.  In  the 
actual  treatment  of  convulsions,  time  is, 
however,  too  important  to  be  wasted  in  ex- 
perimenting with  these  uncertain  drugs ; 
though  in  the  prophylactic  treatment  of 
convulsions  during  pregnancy  and  after  par- 
turition, the  writer  has  found  small  doses  of 
belladonna  beneficial  in  calming  the  nervous 
susceptibility  so  intimately  connected  with 
convulsive  action. 

In  every  case  of  convulsions  towards  the 
end  of  pregnancy,  our  primary  object  should 
be  to  deliver  the  patient  as  speedily  as  is 
consistent  with  her  safety  and  that  of  her 
child. 

14.  False  Pregnancy. — Synon.  :  Pseudo- 
eyesis. — This  is  a  subject  of  considerable 
interest  in  an  obstetric  as  well  as  a  medico- 
legal aspect.  Spurious  pregnancy  is  of  more 
frequent  occurrence  than  is  generally  sup- 
posed;  nor  is  it  confined,  as  some  writers 
assert,  to  sterile,  hysterical,  and  dyspeptic 
elderly  women  of  the  upper  classes. 

^Etiology. — The  great  majority  of  cases 
are  met  with  about  the  period  of  '  the  turn 
of  life,'  or  between  the  ages  of  forty-five  and 
fifty.  The  causes  of  pseudocyesis,  besides 
those  before  referred  to,  namely,  change  of 
life,  dyspepsia,  and  hysteria,  are  very  nume- 
rous, including  ovarian  disease,  uterine  tu- 
mours and  physometra,  abdominal  plethora 
and  obesity,  molar  pregnancy,  and  cystic  dis- 
ease of  the  ovum.  Molar  pregnancy  gene- 
rally terminates  between  the  third  and  fourth 
months  ;  but  if  continued  beyond  the  latter 
period,  the  absence  of  the  positive  signs  of 
pregnancy  would  show  the  true  nature  of  the 
case. 

Symptoms.  — The  symptoms  of  spurious- 
pregnancy  are  occasionally  so  close  an  imi- 
tation of  those  of  true  gestation  as  to  present 
great  difficulties  in  their  diagnosis.  Most  ot 
the  ordinary  signs  of  pregnancy  are  simulated 
with  extraordinary  exactness  m  many  cases 
of  pseudocyesis.  Thus  we  may  have  anie- 
norrhcea,  followed  by  irritable  stomach; 
swelling  of  the  mainmoe  ;  tumescence  ot  the 
nipples  ;  and  rapid  enlargement  of  the  abdo- 
men, concurring  in  a  woman  who  wishes  to 
become  pregnant.  In  cases  of  pseudocyesis, 
the  last  of  these  symptoms  may  frequently 
be  traced  to  an  excessive  deposit  of  fat  m  the 
omentum,  or  to  the  presence  of  some  intra- 
peritoneal tumour.  Moreover,  it  may  also 
be  caused  by  distension  of  the  large  intes- 
tines by  accumulated  feces,  or,  more  com- 
monly, by  flatus,  constituting  what  the 
poor  in  Ireland  graphically  describe  as  a- 
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windy  dropsy ; '  or  it  may  be  due  to  dropsical 
effusion  into  the  peritoneal  cavity. 

If  to  these  symptoms  be  added,  as  is 
generally  the  case,  some  derangement  of  the 
patient's  nervous  system,  we  have  the  super- 
structure on  which  most  cases  of  spurious 
pregnancy  are  built.  As  a  rule,  those  who 
suffer  from  pseudocyesis  either  fear  or  wish 
to  be  pregnant. 

Few  cases  are  more  difficult  to  deal  with 
in  practice  than  those  now  under  considera- 
tion, and  seldom  is  the  obstetric  physician 
more  unpleasantly  situated  than  when  called 
in  consultation  to  a  patient  who,  having 
persuaded  herself  and  those  about  her  that 
she  is  pregnant,  has  made  all  the  usual 
preparations  for  the  expected  event.  Cases 
of  this  kind  show  the  necessity  for  much 
caution  in  pronouncing  any  woman  pregnant. 
If  the  physician  disregard  this  caution,  and 
unfortunately  fall  in  with  his  patient's  opi- 
nion, without  sufficient  examination  in  a  case 
of  pseudocyesis,  as  soon  as  the  true  state  of 
the  case  becomes  obvious,  he  will  probably 
be  made  the  scapegoat  for  that  mistake,  and 
suffer  all  the  opprobrium  of  which  a  woman's 
wounded  pride  is  capable. 

Diagnosis. — The  diagnosis  of  spurious  preg- 
nancy is  always  a  matter  of  much  difficulty 
during  the  first  months  of  the  disorder.  But, 
however  closely  the  early  symptoms  of  preg- 
nancy may  be  simulated,  the  positive  signs 
of  pregnancy  after  the  fifth  month  cannot  be 
counterfeited.  And,  even  from  the  very  fir  st,  in 
spurious  pregnancy  it  may  generally  be  ascer- 
tained, on  careful  inquiry,  that  there  is  some- 
thing unusual  in  the  symptoms — either  some 
essential  one  is  wanting,  or  else  the  symp- 
toms which  belong  to  one  period  of  preg- 
nancy manifest  themselves  at  another,  and 
commonly  earlier,  time  than  is  natural. 

The  utility  of  auscultation  as  a  certain 
means  of  diagnosis  in  these  cases  is,  under 
some  circumstances,  doubtful.  Even  in  the 
last  month  of  gestation,  the  fact  of  the 
sounds  of  the  foetal  heart  and  placental  souffle 
not  being  distinguished  on  auscultation  is  no 
proof  that  the  uterus  may  not  contain  a  living 
child.  Nor  is  the  value  of  the  positive  evi- 
dence, derived  from  the  sounds  of  the  foetal 
heart  and  placental  souffle,  as  great  as  it  is 
sometimes  supposed  to  he.  An  experienced 
auscultator  can  with  certainty  pronounce  on 
the  existence  of  a  living  child  in  utcro  from 
the  auscultatory  signs  present.  But  all 
medical  practitioners  are  not  experts  in  this 
special  subject ;  and  the  writer  has  seen  suf- 
ficient proof  that,  by  those  who  form  a  dia- 
gnosis, in  such  cases,  from  the  presonce  or 
absence  of  any  one  sign  of  pregnancy,  opinions 
are  sometimes  pronounced  in  haste,  which 
have  to  be  repented  at  leisure. 

A  careful  examination  of  the  abdomen 
may,  even  at  a  very  early  period  of  gestation, 
enable  us  to  ascertain  if  there  be  any  uterine 
enlargement,  although  before  the  fifth  month 


it  will  not  enable  us  to  distinguish  between 
the  enlargement  caused  by  disease,  and  that 
occasioned  by  pregnancy.  To  do  this,  we 
must  institute  a  vaginal  exploration,  to  de- 
termine whether  the  conditions  of  the  os  and 
cervix  uteri  be  what  are  usual  at  the  corre- 
sponding period  of  pregnancy,  and  then,  by 
conjoint  or  bi-manual  examination,  ascertain 
the  exact  condition  of  the  uterus. 

In  cases  of  pseudocyesis  where  the  patient, 
being  anxious  to  be  thought  pregnant,  con- 
tributes to  the  deception  by  making  her  ab- 
dominal muscles  so  tense  and  rigid  that  it 
becomes  impossible  to  ascertain  the  size  and 
position  of  the  uterus,  we  may  readily  dissi- 
pate the  phantom  tumour,  and  overcome  the 
action  of  the  muscles,  by  the  use  of  chloro- 
form. 

Treatment. — It  is  needless  to  add  any- 
thing about  the  treatment  of  the  cases  we 
have  been  considering.  Pseudocyesis  is  only 
an  effect  of  certain  morbid  conditions,  the 
recognition  of  which  the  writer  has  en- 
deavoured to  point  out.  The  treatment  of 
these  causes  will  be  found  fully  described  in 
the  articles  on  these  several  subjects. 

15.  Concealed  Pregnancy.— Concealed 
pregnancy  is  a  subject  so  closely  allied  to 
pseudocyesis,  that  a  few  words  on  it  appear 
a  suitable  sequence  to  the  foregoing  observa- 
tions. It  becomes  essential  for  every 
medical  practitioner  to  be  prepared  to  meet 
cases  of  concealed  pregnancy  and  attempted 
abortion  under  various  disguises,  and  thus 
be  enabled  to  detect  and  frustrate  such 
crimes.  So  often  has  the  writer  detected 
pregnancy  in  patients  who  applied  for  em- 
menagogues  under  the  pretext  of  simple 
amenorrhcea,  that  he  makes  it  a  rule — 
especially  in  hospital  practice,  where  the 
class  of  persons  above  referred  to  are  more 
likely  to  be  met  with — not  to  administer  any 
medicine  of  this  kind  until  he  has  satisfied 
himself  as  to  the  true  state  of  the  case, 
though  this  should  be  done  without  any  ex- 
pression of  a  doubt  that  might  be  unfounded. 

Thomas  Moke  Madden. 

PREMONITORY  (prce,  before;  and 
moneo,  I  warn). — This  word  is  associated 
with  symptoms  which  give  an  indication  or 
warning  of  the  advent  or  onset  of  certain 
diseases  or  seizures ;  for  instance,  rigors 
during  the  invasion  of  fever,  and  the  various 
aura  preceding  an  epileptic  fit. 

PRESBYOPIA  {npitrPvs,  an  old  man ; 
and  the  eye). — Impairment  of  the  power 
of  accommodation  of  the  eye,  the  result  of 
progressive  senile  changes,  in  consequence 
of  which  the  nearest  point  of  distinct  vision 
lies  at  more  than  nine  inches  from  the  eye. 
Distant  vision  may  be  perfect ;  but  the  eye, 
unaided  by  an  appropriate  convex  lens,  can- 
not see  cloarly  objects  less  than  nine  or  more 
inches  from  tlio  eye.  See  Vision,  Dis- 
orders of. 
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PRESSURE.— This  is  an  important  sub- 
ject from  several  points  of  view,  but  it  will  only 
be  practicable  in  the  present  article  to  discuss 
it  briefly  from  a  general  aspect,  without  enter- 
ing into  details. 

1.  etiology  of  Pressure. — As  one 
factor  in  the  causation  of  various  morbid 
conditions,  pressure  is  not  uncommonly  of 
much  consequence,  and  it  may  itself  originate 
certain  lesions. 

The  pressure  often  comes  from  without, 
of  which  the  following  illustrations  afford 
sufficient  examples.  General  pressure  upon 
the  chest  and  abdomen,  preventing  the  move- 
ments of  breathing,  may  lead  to  death  from 
suffocation,  to  fractured  ribs,  or  to  other 
consequences.  This  sometimes  happens,  for 
instance,  when  a  person  is  crushed  in  a 
crowd,  or  is  buried  in  a  fall  of  earth,  although 
the  head  may  be  free.  Hanging  and  stran- 
gulation are  forms  of  violent  pressure  exer- 
cised on  the  windpipe  and  vessels  in  the 
neck.  The  pressure  of  clothing  is  often 
very  injurious  in  connexion  with  the  chest, 
especially  that  produced  by  tight  stays  or 
belts.  This  leads  to  contraction  or  distortion 
of  the  chest ;  interference  with  the  functions 
of  the  lungs,  heart,  stomach,  and  other 
viscera ;  displacement  and  distortion  of 
organs ;  or  actual  pulmonary  disease.  A 
familiar  illustration  of  the  effects  of  pressure 
is  found  in  the  development  of  corns  and 
deformities  of  the  feet,  from  wearing  tight 
or  badly  fitting  boots  ;  and  in  the  distortions 
of  the  feet  artificially  produced  in  Chinese 
women  by  means  of  systematic  pressure 
applied  in  early  life.  In  this  connexion  may 
also  be  mentioned  the  wearing  of  tight 
garters,  or  other  forms  of  local  constriction, 
which  especially  tend  to  interfere  with  the 
passage  of  the  blood  through  the  veins,  and 
to  develop  varicose  veins.  Occupation  may 
be  the  cause  of  pressure  originating  disease. 
Thus,  prolonged  sitting  at  various  occupations 
has  been  supposed  to  set  up  sciatica.  Direct 
compression  upon  any  part  of  the  body,  by  im- 
plements used  in  certain  callings,  may  origin- 
ate morbid  conditions.  For  instance,  pressure 
thus  produced  upon  the  sternum  is  liable  to 
cause  deformity  of  the  chest ;  and  when 
exercised  upon  the  epigastrium,  it  has  been 
supposed  to  account,  in  some  instances,  for 
the  local  development  of  cancer  of  the 
stomach.  Lastly,  prolonged  pressure  from 
lying  in  one  position  for  a  length  of  time  not 
uncommonly  causes  localised  inflammation, 
gangrene,  and  bed-sores,  in  persons  suffering 
from  low  fevers,  paralysis,  emaciation,  and 
other  conditions.  See  Ulcer  and  Ulcera- 
tion. 

Pressure  is  often  exerted  by  morbid  condi- 
tions in  the  body  itself,  affecting  other  struc- 
tures in  their  neighbourhood,  and  thus  in- 
ducing secondarily  various  symptoms  or 
lesions.  It  may  be  more  or  less  diffused,  as 
in  the  case  of  an  effusion  of  fluid  into  a 


serous  cavity  ;  or  concentrated  upon  a  certain 
limited  region  or  individual  structure,  as  often 
happens  with  aneurysms  and  solid  tumours. 
In  this  way  movements  are  often  interfered 
with ;  or  more  obvious  effects  may  be  pro- 
duced, namely,  displacement  of  organs  and 
other  structures ;  compression  of  tubes, 
canals,  hollow  organs,  or  vessels,  which  may 
lead  to  their  complete  closure ;  irritation 
and  inflammation,  which  may  end  in  sup- 
puration, ulceration,  or  gangrene ;  or  actual 
destruction  or  absorption  of  tissues.  The 
phenomena  induced  will  depend  upon  the 
seat  of  the  pause  of  pressure,  and  the  struc- 
tures which  it  affects. 

2.  Pressure  in  Diagnosis. — Patients 
may  be  conscious  of  a  local  subjective  feel- 
ing of  pressure,  as  in  the  chest  or  epigastrium, 
which  in  some  instances  may  be  of  a  certain 
value  in  diagnosis  ;  but  such  sensations  must 
never  be  regarded  as  reliable.  The  objective 
effects  of  pressure  are,  however,  often  evident, 
and  afford  clinical  signs  of  the  greatest  dia- 
gnostic value,  as  is  frequently  illustrated  in 
cases  of  diseases  of  the  chest  and  abdomen. 
Moreover,  the  practitioner  can,  by  means  of 
pressure  with  the  fingers  or  hand,  himself 
determine  many  points  of  essential  signifi- 
cance in  the  investigation  of  numerous  cases. 
Indeed,  pressure  is  often  an  important  part 
of  palpation  or  manipulation,  as  employed  in 
physical  examination  {see  Physical  Examina- 
tion), and  is  especially  useful  in  the  following 
particulars :  By  this  means  we  are  able  to 
determine  the  existence  and  degree  of  local 
tenderness  or  hypersesthesia.  Pressure  also 
helps  to  reveal  the  presence  of  air  or  fluid  in 
the  subcutaneous  cellular  tissue.  It  is  abso- 
lutely necessary  for  bringing  out  the  feeling  of 
fluctuation,  degree  of  resistance,  tension,  and 
other  sensations ;  while  the  effect  of  pressure 
in  modifying  certain  physical  conditions 
may  be  of  great  service  in  diagnosis,  as  is 
exemplified  by  the  influence  thus  produced 
in  many  cases  upon  an  accumulation  of  feces 
in  the  intestines.  Pressure  upon  arteries  or 
veins  is  employed  with  the  view  of  ob- 
serving its  effects  upon  the  local  circulation, 
upon  particular  vessels,  or  upon  tumours 
and  other  morbid  conditions;  and,  in  the 
case  of  the  arteries,  to  determine  the  com- 
pressibility and  degree  of  tension  of  the 
pulse.  . 

3.  Pressure  in  Treatment.— In  this 
connexion  the  first  point  to  be  noticed  is  the 
necessity  of  removing  any  source  of  external 
pressure  which  is  causing  mischief ;  and  also 
of  getting  rid  of  internal  pressure,  if  this  is 
practicable.  Pressure  may,  however,  fre- 
quently be  itself  employed  with  advantage 
as  a  therapeutic  agent.  It  may  be  thus  used 
in  a  more  or  less  diffused  manner ;  or  con- 
centrated on  a  limited  surface.  It  may  be 
practised  by  the  fingers  or  hand  ;  by  means 
of  plasters,  bandages,  elastic  supports,  and 
similar  appliances;  or  by  special  surgical 
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apparatus,  such  as  the  tourniquet,  acu- 
pressure, the  ligature,  the  clamp,  or  trusses 
of  different  forms.  Pressure  also  constitutes 
one  element  in  friction,  shampooing,  and 
massage. 

As  regards  the  objects  for  which  pressure 
is  employed,  in  the  first  place,  it  not  uncom- 
monly helps  to  relieve  pain,  which  may  be 
illustrated  by  the  effects  of  manual  pressure 
in  subduing  the  pain  of  intestinal  colic ;  the 
relief  often  afforded  to  certain  forms  of  head- 
ache by  applying  a  bandage  or  handkerchief 
tightly  round  the  head;  and  the  beneficial 
results  following  the  fixing  of  more  or  less  of 
one  side  of  the  chest,  by  means  of  strapping 
or  other  agents,  in  cases  of  early  pleurisy, 
pleuritic  adhesions,  or  pleurodynia.  Local 
pressure  may  also  cure  certain  forms  of 
neuralgia.     Again,    direct  compression  is 
sometimes  employed  to  check  symptoms 
produced  by  reflex  influence;  thus,  pres- 
sure over  the  ovary  may  put  a  stop  to 
vomiting,  spasmodic  or  convulsive  move- 
ments, and  other  phenomena  of  a  hysterical 
character.    Another  use  of  pressure  is  to 
arrest  the  process  of  inflammation,  which  is 
exemplified  by  the  practice  of  strapping  the 
testicle  in  the  early  stage  of  orchitis.  In 
relation  to  this  point,  a  very  important  object 
for  which  it  is  employed  is  to  promote  the 
absorption   of  morbid    accumulations  and 
products,  whether  originating  from  inflam- 
mation or  other  causes.    Thus,  it  helps  to  I 
get  rid  of  air ;  of  fluid  effusions,  inflammatory 
or  dropsical ;  of  fibrinous  exudations  ;  and  of  | 
thickenings  or  indurations  resulting  from 
acute  or  chronic  inflammation.    Pressure  is 
again  frequently  taken  advantage  of  for  its 
influence  upon  the  blood-vessels.     Thus  it 
checks  different  forms  of  haemorrhage,  the  I 
kind  of  compression  required  varying  with 
the  precise  form  of  bleeding.    Elastic  pres- 
sure, according  to  Esmarch's  method,  has 
been  found  of  great  service  in  preventing 
bleeding  during  operations.    In  connexion 
with  arteries,  direct   compression   is  also 
often  employed  for  the  cure  of  aneurysms. 
As  regards  the  veins,  pressure  is  of  essential 
service  in  preventing  the  injurious  conse- 
quences likely  to  result  from  varicose  dilata- 
tion of  these  vessels,  and  in  giving  them 
support ;  while  it  is  also  made  use  of  in  the  ! 
cure  of  varicose  veins,  especially  in  connexion 
with  certain  operative  procedures.    In  the 
case  of   the  abdomen,  diffused  pressure  or 
support  by  means  of  a  suitable  bandage  or 
other  apparatus  is  often  of  much  service  to 
counteract   the   ill-effects  of   relaxed  and 
flabby  walls.    Direct  pressure  may  also  be 
used  to  excite  contraction  of  the  intostines, 
bladder,  or  uterus,  under  certain  circum- 
stances ;  and  to  aid  in  the  removal  of  accu- 
mulations in  the  bowels.    Lastly,  pressure 
is  made  use  of  in  preventing  certain  forms  of 
displacement  of  organs  and  structures,  and 
m  attempting  to  cure  the  conditions  upon 


which  they  depend,  as  is  exemplified  by 
the  application  of  a  truss  in  cases  of  hernia, 
and  by  some  of  the  operations  for  the  radical 
cure  of  this  complaint. 

Frederick  T.  Eoberts. 

PRETORIA,  in  the  Transvaal.— See 

Africa,  South. 

PREVENTION  OF  DISEASE. — See 

Personal  Health  ;  and  Public  Health. 

PRIAPISM.— Synon.  :  Fr.  Priapisme; 
Ger.  Priapismus ;  ButhenJcramj)/. 

Definition. — A  term  generally  understood 
to  signify  unduly  occurring  or  unnaturally 
prolonged  erection  of  the  penis,  accompanied 
or  not,  as  the  case  may  be,  by  inordinate 
sexual  desire,  and  by  more  or  less  pain  and 
physical  and  mental  distress. 

It  is  important  to  distinguish  between 
mere  turgescence  of  the  organ— false  pria- 
pism ;  and  true  priapism,  or  perfect  erection. 
The  former  depends  simply  upon  distension 
by  blood,  induced  or  permitted  by  relaxation 
of  the  walls  of  the  blood-vessels  and  blood- 
spaces  ;  it  may  be  associated  with  compara- 
tive flaccidity,  and,  though  uncomfortable,  is 
rarely  painful.  The  latter  requires  for  its 
production,  not  only  distension  by  blood,  but 
a  certain  kind  and  degree  of  tension  or  con- 
traction of  the  intrinsic  muscular  fibres  of 
the  trabecule  and  sheaths ;  it  is  characterised 
by  manifest  rigidity,  and  if  long  continued — 
as  it  maybe  for  several  days  or  even  longer — ■ 
usually  gives  rise  to  considerable  suffering. 

Description  and  Causes. — Priapism,  more 
or  less  pronounced,  from  time  to  time  occurs 
in  connexion  with  various  morbid  affections 
of  the  general  system,  or  of  particular  organs. 
Thus  it  usually,  though  not  invariably,  at- 
tends erotic  mental  derangement.    It  occurs 
frequently  in  tetanus  and  hydrophobia  ;  and 
sometimes,  occasionally  even  to  a  distressing 
extent,  during  recovery  from  the  eruptive 
fevers,  and  in  gouty  and  diabetic  subjects. 
It  has  been  noted  in  some  cases  of  tumour 
or  other  disease  of  the  cerebellum  and  pons 
Varolii ;  and  in  the  earlier  stages,  or  among 
the  first  indications,  of  certain  diseases  of  the- 
spinal  cord,  leading  on  to  paraplegia.  An 
overloaded  condition  of  the  lower  bowel,  es- 
pecially in  conjunction  with  enlarged  and 
irritable  prostate,   inflamed  haemorrhoids, 
distension  of  the  bladder,  stone  in  the  bladder,, 
phimosis,  urethritis,  and  other  conditions, 
may  be  enumerated  as  not  infrequent  local 
causes  of  troublesome,   though  transient, 
priapism,  acting  either  by  pressure  on  the 
blood-vessels,  or  by  reflex  nervous  influence. 
It  also  occurs  among  the  results  of  injuries 
of  the  central  nervous  system,  as  well  as  of 
the  penis  itself.    Injuries  of  the  spinal  cord, 
especially  in  the  cervical  and  lumbar  regions, 
are  liable  to  be  followed  by  continued  or 
recurrent  priapism,  or  by  turgescence  with. 
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flaccidity.  Sudden  erection,  with  emission, 
not  infrequently  attends  injury  of  the  cervical 
spine.  Numerous  cases  are  on  record  in 
which,  during  violent  coitus,  or  otherwise 
during  erection,  the  penis  itself  has  under- 
gone injury  ;  and  some  portions  or  other  of 
the  sheaths  of  the  corpora  cavernosa,  with  the 
included  blood-vessels,  have  been  ruptured, 
or  some  blood-vessels  have  been  ruptured, 
the  sheaths  remaining  entire.  In  such  cases 
extravasation  of  blood,  followed  by  turges- 
cence  of  the  corpora  cavernosa,,  may  occur ; 
and  sooner  or  later  the  most  persistent,  and 
often  very  painful,  priapism  ensues.  Thus  it 
would  appear  that  no  one  definite  cause  or  ex- 
planation of  the  occurrence  of  priapism  can  be 
specified.  Indeed,  the  subject  has  not  hitherto 
been  well  worked  out. 

Treatment. — The  treatment  generallymust 
depend  upon  the  due  recognition  and  treat- 
ment of  the  condition  on  which  the  priapism 
depends.  If  of  central  origin,  it  is  to  this 
point  that  attention  must  be  directed.  But 
it  not  infrequently  happens  that  the  local 
suffering  is  so  considerable  as  to  demand 
special  measures  for  its  relief.  In  some  cases 
cold  applications,  in  others  warm  or  hot 
fomentations  with  anodynes,  have  proved 
most  efficacious.  Leeching  has  rarely  been 
useful.  Bandaging,  masturbation,  and  sexual 
congress  have  often  been  tried;  but  the  result, 
as  a  rule,  has  been  to  increase  rather  than  to 
mitigate  the  evil.  In  cases  in  which  extrava- 
sation of  blood  following  injury  is  the  cause, 
it  may  be  necessary  to  make  incisions,  turn 
out  any  clots,  and  arrest  further  haemor- 
rhage ;  but  permanent  damage  to  the  organ 
usually  results,  sometimes  after  prolonged 
suppuration,  and  sometimes  even  after  risk 
to  life. 

Tn  some  cases  the  administration  of  iodide 
of  potassium,  in  others  of  bromide  of  potas- 
sium in  large  doses,  in  others  again  the 
inunction  of  mercurial  ointment,  have  been 
followed  by  successful  results. 

Among  other  medicines  that  have  seemed 
more  or  less  useful  in  various  cases  may  be 
especially  mentioned  chloral  hydrate,  lupu- 
lin,  camphor,  hyoscyamus,  and  belladonna. 
Opium  has  often  exacerbated  the  trouble. 
Free  purgation  is  beneficial  in  most  cases. 

Arthur  E.  Durham. 

PRICKLY  HEAT. — An  eruption  of 
minute  pimples,  which  cover  the  skin  more 
or  less  extensively,  and  are  attended  with 
burning  heat,  and  a  most  tormenting  prickly 
itching.  The  affection  occurs  for  the  most 
part  in  hot  climates,  and  attacks  principally 
those  who  are  unaccustomed  to  extreme 
heat;  hence  it  is  often  experienced  by 
travellers  in  tropical  regions.  Pathologically 
it  is  an  eruption  attended  with  great  irrita- 
bility of  the  skin,  and  has  received  the  de- 
signation of  lichen  tropicus  from  its  de- 
pendence on  heat  of  climate.    See  Lichen. 


PRIMARY  {primus,  the  first).— This 
word  is  either  used  to  imply  that  a  disease 
originates  in  an  organ  or  structure  from  a 
local  cause,  such  as  primary  pleurisy  or 
peritonitis,  or  primary  attacks ;  or  it  is 
associated  with  the  first  manifestation  of  a 
disease,  such  as  the  primary  sore  of  syphilis, 
or  primary  cancer.  It  is  also  applied  to 
the  direct  or  immediate  symptoms  of  a  dis- 
ease, as  distinguished  from  those  which  may 
be  produced  secondarily  or  remotely. 

PROCIDENTIA  {pro,  downwards;  and 
cado,  I  fall). — A  falling  down  of  certain 
organs  or  structures  from  their  natural  posi- 
tion, as  of  the  uterus,  rectum,  or  iris.  See 
Prolapsus. 

PROCTITIS  (jrpcoKro'r,  the  anus).— In- 
flammation of  the  anus  or  rectum.  See 
Periproctitis  ;  and  Rectum,  Diseases  of. 

PRODROMATA  (irpo,  before;  and 
Spopos,  a  course). — A  synonym  for  premoni- 
tory symptoms.    See  Premonitory. 

PROGNOSIS.  —  See  Disease,  Progno- 
sis of. 

PROGRESSIVE  MUSCULAR 
ATROPHY.  —  Stnon.  :  Chronic  Spinal 
Muscular  Atrophy;  Wasting  Palsy ;  Amyotro- 
phic Lateral  Sclerosis ;  Chronic  Poliomye- 
litis ;  Fr.  Atrophie  Musculaire  Graisseuse 
progressive  (Duchenne) ;  Ger.  Mushel- 
atrophie;  MusTcellahmung. 

Description. — Progressive  muscular  atro- 
phy is  characterised  by  slow  wasting  of  the 
muscles,  beginning  in  some  particular  part, 
usually  spreading  and  increasing,  until  it  is 
wide  in  extent  and  extreme  in  degree.  The 
changes  in  the  muscles  depend  upon  a  slow 
degeneration  in  the  ganglion-cells  of  the 
anterior  cornua  of  the  spinal  cord,  accom- 
panied by  a  degeneration  in  the  motor  nerve- 
fibres  arising  from  the  cells.  With  this  de- 
generation of  the  cells  and  peripheral  fibres 
there  is  usually  also  associated  a  similar 
change  in  the  pyramidal  tracts  of  the  cord, 
sometimes,  at  least,  to  be  traced  up  to  the 
motor  cortex  of  the  brain. 

Charcot  has  divided  cases  of  this  disease 
into  two  varieties,  the  so-called  '  proto- 
pathic  '  form,  in  which  the  affection  consists 
essentially  of  a  primary  degeneration  of  the 
motor  ceUs  of  the  cord,  the  nerve-fibres  pro- 
ceeding from  them  and  the  muscles ;  and 
the  'deuteropathic,'  in  which  there  is  also 
degeneration  in  the  pyramidal  tracts,  to 
which  the  affection  of  the  spinal  cells  was 
thought  to  be  secondary.  To  this  second 
class  he  gave  the  name  '  amyotrophic  lateral 
sclerosis,'  but  the  distinction  is  not  valid. 
The  pyramidal  fibres  always  degenerate  with 
the  motor  cells  and  at  the  same  time.  The 
two  varieties  are  essentially  the  same  disease. 

.(Etiology. — Males  are  more  frequently 
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attacked  than  females  in  the  proportion  of 
about  three  to  one.    The  disease  is  one  of 
adult  life,  commencing  as  a  rule  between 
the  ages  of  twenty-five  and  forty-five.  Cases 
have  been  recorded  in  which  the  affection 
commenced  as  early  as  twelve  and  as  late  as 
seventy,  but  most  juvenile  atrophies  are  pri- 
marily muscular.    An  inherited  neuropathic 
disposition  is  to  be  recognised  in  a  small 
proportion  of  cases,  but  direct  inheritance 
of  the  disease  is  very  rare.    All  classes  of 
society  are  affected,  and  it  is  doubtful  whether 
workers  with  the  muscles  suffer  with  greater 
frequency  than  is  accounted  for  by  their 
greater  exposure  to  certain  exciting  causes. 
Of  these,  one  of  the  most  important  is  mental 
distress  and  anxiety,  an  influence  especially 
potent  in  females  late  in  life.    A  mental 
shock,  such  as  that  produced  by  a  fright,  has 
sometimes  seemed  to  excite  it.  Another 
distinct  cause  is  exposure  to  wet  and  cold, 
which  is  a  cause  of  so  many  chronic  spinal 
diseases.    Sometimes  the  exposure  has  been 
habitual;  sometimes  there  has  been  a  single 
severe  exposure,  immediately  succeeded  by 
neuralgic  pain,  either  in  the  part  which  sub- 
sequently wastes,  or  in  other  regions,  indi- 
cative of  the  deleterious  influence  exerted  on 
the  nervous  system.    Excessive  use  of  indi- 
vidual muscles  may  cause  slight  wasting; 
it  is  doubtful,  however,  whether  this  influ- 
ence produces  general  muscular  atrophy. 
Injury  to  the  cord  is  a  rare  cause.  The 
commoner  sequel  to  such  an  accident  is  dis- 
seminated myelitis,  which  may  be  manifested  J 
by  muscular  wasting  combined  with  other  ! 
symptoms.    In  a  few  cases,  concussion  has 
been  slowly  followed  by  typical  progressive 
muscular  atrophy,  as  if  some  perversion  of 
the  nutrition  of  the  nerve-elements  had  been 
produced  by  the  accident.    More  rarely  a 
fall,  in  which  a  limb  has  been  injured,  has 
been  followed  by  muscular  atrophy  com- 
mencing in  that  limb.    Syphilis  is  an  occa- 
sional antecedent,  and  no  other  cause  may 
be  traceable.    That  syphilis  is  not  without 
influence  in  the  causation  of  such  cases  is 
probable  from  its  relation  to  other  diseases, 
as  tabes.    Occasionally  syphilis  and  neurotic 
heredity  can  both  be  traced.    In  the  cases  in 
which  atrophy  has  followed  an  acute  specific 
disease  such  as  measles,  the  malady  is  prob- 
ably a  chronic  neuritis.     Such  cases  are 
often  of  the  '  peroneal  type,'  so  called  from 
the  muscles  in  which  wasting  commences. 
Lead  poisoning  may  produce  chronic  mus- 
cular atrophy,  as  well  as  the  common  acute 
paralysis  with  rapid  wasting.    It  closely  re- 
sembles the  ordinary  form  of  progressive 
muscular  atrophy  in  seat  and  features,  thus 
differing  from  the  acute  extensor  palsy.  In 
many  cases  no  cause  for  the  disease  can  be 
discovered. 

Anatomical  Characters.— The  muscles 
are  reduced  in  size  and  pale  in  colour.  Parts 
may  be  hardly  distinguishable  from  adjacent 


fat.    On  the  other  hand,  the  muscle  may  be 
dark  as  a  whole,  and  pale  streaks  in  it  may 
mark  the  position  of  local  degeneration. 
There  are   four   well-defined  microscopic 
changes  in  the  fibres  :  (1)  Simple  narrow- 
ing, with  little  or  no  change  in  the  striation. 
The  strieB  may  appear  to  be  farther  apart 
than  normal,  and  sometimes  the  fibrillary  seg- 
mentation is  unusually  distinct.    (2)  Simple 
fatty  degeneration,  the  transverse  striation 
giving  place  to  a  granular  appearance.  The 
granules  become  larger  and  fewer,  and  ulti- 
mately distinct  globules  are  seen  scattered 
through  the  sheath.    (3)  So-called  • vitreous 
degeneration,'  probably  a  distinct  process 
from  fatty  degeneration.     The   sheath,  in 
such  a  condition,  contains  only  a  clear 
material  enclosing  a  few  fatty  globules  and  a 
few  faint  transverse  strisB.    (4)  A  longitudi- 
nal striation  develops  in  the  fibre,  with  which 
at  first  the  transverse  striation  co-exists.  As 
the  latter  becomes  more  and  more  faint,  the 
fibre  comes  to  have  the  appearance  of  a 
fasciculus  of  longitudinal  connective-tissue 
fibres.     Sometimes  with  this  longitudinal 
striation  the  fibre  presents  a  transverse  stria- 
tion much  finer  than  normal.    This  change 
may  sometimes  be  present  alone.  Fatty 
globules  may  accumulate  between  the  fibres, 
with,  in  some  cases,  granules  and  masses 
of  reddish-brown  pigment.    The  nuclei  are 
often  increased,  and  sometimes  the  fibres  of 
the  interstitial  tissue.    The  capillaries  may 
be  dilated  and  distended.    Muscular  fibres, 
practically  unaltered,  may  often  be  seen  side 
by  side  with  others  profoundly  changed.  The 
sheaths  finally  become  empty  and  shrink, 
and  may  be  scarcely  distinguishable  from  the 
interstitial  fibrous  tissue. 

There  are  many  degenerated  fibres  in  the 
peripheral  nerves,  conspicuous  in  the  ter- 
minal branches  to  the  muscles.  These 
degenerated  fibres  can  be  traced  to  the  ante- 
rior roots,  which  are  diminished  in  size. 
The  amount  of  degeneration  in  them  corre- 
sponds to  the  wasting  present  in  the  muscles. 
The  posterior  roots  are  unaltered.  The  spinal 
cordis  often  softer  than  natural  at  the  affected 
part,  and  the  white  substance  of  the  lateral 
columns  is  grey  and  translucent.  With  the 
microscope  the  anterior  cornua  are  seen  to 
be  much  changed  at  the  level  at  which  the 
nerves  to  the  muscles  most  affected  are  given 
off.  Most  of  the  large  cells  have  disappeared, 
or  are  represented  by  small  angular  bodies. 
Frequently  a  few  large  cells  can  still  be  seen, 
but  most  of  these  have  lost  their  processes, 
and  are  more  globular  than  normal.  The 
interstitial  tissue  is  also  increased. 

There  is  distinct  degeneration  in  the 
anterior  root-fibres  passing  from  the  cornu 
through  the  anterior  column.  A  few  fibres 
may  remain,  but  whole  fasciculi  appear  to 
be  replaced  by  fibrous  tissue.  There  is  also 
degeneration  of  fibres  in  the  anterior  com- 
missnre. 
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In  the  white  columns  there  is  usually  con- 
siderable, often  almost  complete,  degeneration 
of  the  pyramidal  tracts,  anterior  and  lateral, 
and  the  resulting  sclerosis  extends,  in  slight 
degree,  beyond  their  limits.  The  degenera- 
tion can  often  be  traced  up  through  the 
decussation  and  through  the  medulla  ob- 
longata, and  even  through  the  pons  and  crus 
to  the  internal  capsule.  By  the  products  of 
degeneration  it  can  sometimes  be  traced 
through  the  white  substance  to  the  cortex. 
But  it  has  also  been  found  to  cease  at  the 
crus  or  at  the  decussation. 

In  cases  in  which  bulbar  symptoms  have 
been  present  the  motor  nuclei  in  the  medulla 
have  shown  changes  similar  to  those  present 
in  the  grey  matter  of  the  cord.  In  other 
cases  the  changes  in  the  nuclei  have  been 
slight ;  but  in  such  cases  the  degeneration  of 
the  pyramids  has  been  extreme,  and  no  doubt 
involved  the  fibres  connecting  those  nuclei 
with  the  cortex.  The  sympathetic  nerves 
and  ganglia,  when  examined,  have  shown  no 
considerable  alteration. 

Symptoms. — Wasting  and  weakness  usually 
come  on  together ;  but  in  covered  parts,  such 
as  the  shoulder,  the  loss  of  power  is  frequently 
noticed  before  the  wasting  has  been  apparent. 
In  the  hand,  not  infrequently  impairment 
of  the  power  to  carry  out  some  fine  action, 
such  as  writing,  draws  attention  to  the 
wasting. 

The  disease  commences  in  the  upper  limb 
in  nine-tenths  of  the  cases,  and  almost  as 
often  in  one  arm  as  in  the  other,  and  in  the 
hand  as  in  the  shoulder  muscle.  From  the 
part  first  affected  it  spreads  to  the  other 
muscles  of  the  limb.  In  the  hand,  the  thenar 
muscles  and  interossei  are  usually  the  first 
to  suffer,  and  of  the  latter  the  abductor  indicis 
is  usually  most  conspicuously  affected.  Oc- 
casionally the  disease  begins  in  the  forearm, 
especially  in  the  extensor  muscles  ;  the  ulnar 
extensors  suffer  most.  Of  the  shoulder  mus- 
cles, the  deltoid  is  generally  the  first  to 
waste  ;  the  supra-  and  infra-spinati  are  often 
affected  with  it;  and  the  triceps  usually 
suffers  less  and  later  than  the  biceps. 

The  muscles  of  the  back  are  in  most  cases 
early  involved  in  the  wasting.  The  middle 
and  lower  parts  of  the  trapezius  suffer  first, 
the  rhomboids  and  erectors  of  the  spine  later. 
The  serratus,  latissimus, and  pectoralis  major 
are  subsequently  involved,  but  they  may 
escape  wholly  or  in  part.  According  to  the 
affection  of  the  muscles  connected  with  the 
scapula,  the  position  of  the  bone  changes. 
The  highest  part  of  the  trapezius  shows 
sometimes  (but  not  always)  a  remarkable 
indisposition  to  waste,  and  it  was  hence 
termed  by  Duchenne  the  ultdmum  monens. 
The  muscles  that  extend  the  head  on  the 
spine  often  suffer  in  considerable  degree, 
and  a  difficulty  in  the  carriage  and  move- 
ment of  the  head  is  the  result.  The  increased 
efforts  of  the  weak  extensors  to  balance  the 


head  on  the  spine,  under  such  conditions, 
often  cause  a  synergic  over-action  of  the 
frontales  which  are  habitually  associated  in 
action  with  the  extensors.  The  skin  at  the 
back  of  the  neck  lies  in  transverse  folds  when 
the  head  is  put  back,  which  the  patient  may 
be  unable,  as  he  lies  in  bed,  to  move  from 
side  to  side.  In  striking  contrast  to  the 
wasting  of  the  neck  is  the  condition  of  the 
platysma,  which  always  escapes,  and  not 
uncommonly  undergoes  hypertrophy  as  if  in 
an  attempt  at  compensation.  The  muscles 
of  respiration  suffer  in  the  majority  of  cases, 
constituting  a  grave  source  of  danger  to  life. 
The  intercostals  rarely  escape  altogether,  and 
the  diaphragm  is  involved  in  many  cases- 
The  muscles  of  the  abdominal  wall  occasion- 
ally waste,  but  far  less  frequently  than  those 
of  the  thorax. 

Wasting  in  the  legs  is  much  less  common 
than  in  the  arms,  and  if  it  occurs  is  usually 
slighter  in  degree ;  but  occasionally  the  disease 
first  manifests  itself  in  the  legs,  and  is  more 
intense  there  than  elsewhere.  The  face 
almost  always  escapes  the  general  atrophy,, 
and  its  normal  appearance  may  present  a 
striking  contrast  to  the  rest  of  the  body. 
In  many  cases  the  lips  and  tongue  are 
paralysed,  as  part  of  the  bulbar  palsy  which 
so  often  accompanies  the  spinal  disease. 

As  the  wasting  progresses,  hollows  and 
prominences,  usually  invisible,  become  mani- 
fest, and  various  contractions  and  deformities 
occur  as  a  result  of  the  unequal  affection  of 
antagonistic  muscles.  In  the  hand  the  usual 
deformity  is  that  of  the  '  claw-hand,'  a  result 
of  paralysis  of  interossei,  with  un  antagonised 
action  of  their  opponents.  Lordosis  is  com- 
mon when  the  trunk  and  thigh  muscles  are 
involved. 

The  electrical  irritability  of  the  affected 
muscles  varies  in  character.  The  rule  is 
that,  in  a  slowly  progressive  case,  there  is 
diminution  in  the  readiness  and  degree 
of  response  to  each  current,  a  diminution 
which  goes  on  pari  passu  with  the  wasting, 
until  finally,  when  the  wasting  is  extreme, 
it  becomes  extinct.  But  the  voltaic  irrita- 
bility of  the  muscular  fibres  very  often  per- 
sists long  after  it  is  impossible  to  elicit  any 
response  to  faradism,  which  acts  only  on  the 
nerve-fibres.  Although  the  quality  of  the 
voltaic  irritability  is  usually  normal,  the 
qualitative  change  of  the  'reaction  of  de- 
generation' without  the  quantitative  may 
be  present,  A.C.C.  being  evoked  more  readily 
than  C.C.C.  When  there  is  very  rapid  and 
considerable  paralysis  a  typical  reaction  of 
degeneration  may  be  present,  and  between 
these  extreme  forms  various  intermediate 
conditions  may  be  met  with. 

The  mechanical  irritability  of  the  muscles 
is  considerably  increased,  and  the  spontaneous 
flickering— the  so-called  '  fibrillary  twitch- 
ing '—in  the  muscles  is  frequent,  but  not  in- 
variable.   It  is  not  uncommonly  observed  in 
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muscles  not  yet  wasted,  but  in  which  atrophy 
subsequently  occurs. 

The  myotatic  irritability  in  cases  in  which 
there  is  '  atonic  atrophy,'  the  muscles  being 
flaccid  and  toneless,  is  lost,  and  lost  early. 
But  where  there  is  rigidity  from  the  first 
(otherwise  described  as  '  tonic  atrophy '),  even 
when  the  wasting  is  considerable,  the 
myotatio  irritability  is  preserved  and  some- 
times increased. 

Beyond  the  vague  pains  already  referred 
to,  which  sometimes  occur  in  the  region  in 
which  wasting  of  the  muscles  is  soon  after 
perceived,  there  are  no  sensory  symptoms. 
'  Numbness  '  and  '  deadness  '  may  be  occa- 
sionally complained  of,  but  cutaneous  sensi- 
bility is  never  impaired,  nor  do  the  muscles 
ever  lose  their  sensibility. 

The  functions  of  the  sympathetic  are  not, 
as  a  rule,  impaired.  Dilatation  or  contrac- 
tion of  one  pupil  has  been  observed,  chiefly  in 
connexion  with  atrophy  of  muscles  that  are 
supplied  from  the  lower  part  of  the  cervical 
region.  The  reflex  action  of  the  iris  is  usually 
normal,  and  optic  nerve-atrophy  never  occurs. 
Nystagmus  is  rare. 

The  visceral  functions  are  usually  little 
disturbed.  Sexual  power,  indeed,  is  often 
lost,  but  the  sphincters  rarely  suffer,  even 
when  the  wasting  is  extreme.  Slight,  but 
inconstant,  changes  have  been  found  in  the 
urine.  Glycosuria  has  been  associated  with 
bulbar  symptoms,  but  only  in  a  few  in- 
stances. 

CODESE   AND  COMPLICATIONS.  —  In  most 

cases  the  malady  is  steadily  progressive,  but 
the  rate  at  which  it  advances  varies  much. 
It  may,  however,  become  stationary ;  unfor- 
tunately the  period  at  which  this  most  fre- 
quently happens  is  in  the  later  stages  of  the 
disease,  when  little  but  life  remains.  Some- 
times progress  ceases  at  an  earlier  stage, 
least  rarely  in  the  cases  in  which  the  atrophy 
is  strictly  symmetrical.  When  its  course  at 
the  commencement  of  the  wasting  is  rapid, 
it  usually  continues  rapid  until  it  has  attained 
a  wide  extent.  When  it  begins  slowly,  it 
continues  slow  throughout,  save  for  the  oc- 
casional acute  paralysis  of  some  particular 
group  of  muscles.  Such  local  loss  of  power 
may  come  on  in  a  few  days.  The  extensors 
of  the  wrist  and  fingers  are  the  muscles  most 
commonly  affected  in  this  way.  When  there 
is  weakness  of  the  legs  without  wasting,  the 
onset  of  this  may  coincide  with  the  atrophy 
of  the  arms,  or  may  succeed  it  at  any  in- 
terval. It  is  rare  for  the  weakness  in  the 
legs  to  occur  first. 

The  most  frequent  complication  of  pro- 
gressive muscular  atrophy  is  bulbar  paralysis, 
the  result  of  a  degeneration  of  the  cells  of 
the  bulbar  nuclei  similar  to  that  of  those  in 
the  spinal  cord.  In  rare  cases  muscular 
atrophy  in  the  arms  is  accompanied  by  the 
symptoms  of  locomotor  ataxy  in  the  legs' 
and  general  paralysis  of  the  insane  has  been 


met  with  as  an  exceptional  complication. 
Severe  and  frequent  headaches  are  occasion- 
ally present  throughout  the  course  of  the 
disease. 

_  The  chief  danger  to  life  is  from  pulmonary 
disease,  induced  by  the  entrance  of  particles 
of  food  into  the  lungs,  or  by  exposure  to 
cold,  and  rendered  grave  by  the  weakness  of 
the  muscles  of  respiration.  Bulbar  paralysis 
also  is  a  frequent  cause  of  death,  either 
by  its  interference  with  swallowing  and 
nutrition,  or  through  laryngeal  paralysis. 
Less  commonly,  death  results  from  bed- 
sores and  septicaemia,  or  from  intercurrent 
maladies. 

Pathology. — The  constancy  of  the  asso- 
ciation of  changes  in  the  motor  cells  of  the 
spinal  cord,  degeneration  of  the  motor  root- 
fibres,  and  wasting  of  the  muscles,  together 
with  the  analogous  effects  of  focal  lesions  of 
the  anterior  cornua,  leave  no  doubt  of  the 
relation  of  the  muscular  wasting  to  the  dis- 
ease of  the  cells  and  of  the  fibres  proceed- 
ing from  them.    The  condition  of  electrical 
excitability,  its  slow  failure  as  nerve  and 
muscle  degenerate  together,  is  explained  by 
the  slowness  of  the  change  in  the  nerves, 
permitting  a  similar  rate  of  degeneration  in 
the  muscle.    It  is  only  when  the  usual  slow 
process  is  varied  by  a  more  acute  change  in 
the  cells  and  fibres,  that  the  muscular  tissue 
is  for  some  time  less  damaged  than  the 
nerve-structures,  and  so  presents  paralysis  in 
excess  of  wasting,  and  voltaic  irritability  in 
excess  of  faradic.    Thus  a  slow  decay  of  the 
lower  _  segment  of  the  motor  path  is  the 
essential  lesion  in  this  disease,  to  which  the 
conspicuous  symptom  is  merely  secondary. 
But  the  disease  is  rarely  limited  to  the  lower 
segment  of  the  motor  path.    The  pyramidal 
tracts,  as  already  stated,  are  commonly  de- 
generated, and  it  is  probable  that  the  de- 
generation often  extends  through  their  entire 
extent  and  involves  the  motor  cells  of  the 
cortex.     There  may  be  no  symptoms  to 
suggest  such  a  condition.    The  degeneration 
of  the  lower  segment  has  usually  caused 
atonic  atrophy  of  the  muscles,  so  as  to  pro- 
duce  the  loss  of  all  reflex  action  and  mask  the 
excess  of  myotatic  irritability  which  degene- 
ration of  the  upper  segment  would  produce. 
The  relation  of  these  degenerations  in  the 
upper  and  lower  segment  to  eaoh  other  has 
been  much  discussed.    Considering  the  very 
common  occurrence  in  other  conditions  of 
an  affection  of  one  of  these  segments  with- 
out any  involvement  of  the  other,  one  can- 
not be  regarded  as  a  result  of  the  other,  and 
hence  the  only  adequate  explanation  of  the 
facts  is  that  the  degeneration  of  the  upper 
and  lower  segments  is  simultaneous,  or,  if 
not  simultaneous,  at  least  so  far  independent 
that  neither  is  the  cause  or  consequence  of 
the  other,  both  being  the  result  of  the  same 
tendency  to  degeneration  in  the  elements  of 
the  motor  path. 
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It  can  be  easily  understood  that  the  rela- 
tive degree  in  which  the  two  segments  are 
affected  may  vary,  and  that  such  variations 
must  give  rise  to  numerous  varieties  of  the 
disease.    Thus  weakness  of  the  legs,  with 
excessive  myotatic  irritability,  often  going 
on  to  spasm,  is  explained  by  the  degenera- 
tion of  the  pyramidal  fibres  for  the  lower 
limbs,  while  the  part  of  the  lower  segment 
related  to  these  remains  unaffected.  The 
weakness  of  the  legs  usually  succeeds  the 
wasting  in  the  arms.     In  most  cases  in 
which  spastic  paraplegia  is  followed  by 
wasting  in  the  arms,  the  latter  have  not 
shared  the  spastic  palsy.    When  this  con- 
dition is  associated  with  slight  wasting  of 
the  legs,  without  considerable  change  in 
electrical  irritability,  the  condition  exists  in 
which  we  must  assume  that  the  motor  cells 
of  the  cord,  while  structurally  intact,  undergo 
slight  changes  in  nutrition.    These  are  so 
slight  as  to  cause  no  alteration  in  aspect,  or 
at  least  so  trifling  a  change  that  we  are  as 
yet  unable  to  detect  it.    They  are  perhaps 
the  result  of  degeneration  in  the  termina- 
tion of  the  pyramidal  fibres.    When  such 
degeneration  is  secondary  to  a  focal  lesion 
of  the  cord  or  brain,  its  effect  is  not  usually 
sufficient  to  arrest  the  myotatic  irritability 
or  to  cause  wasting  such  as  attends  the 
destruction  of  these  cells. 

But  in  some  cases  the  muscular  wasting 
may  be  great,  although  the  increase  of  myo- 
tatic irritability  persists.  The  condition  then 
is  one  of  '  tonic  atrophy.'    In  those  cases  it 
is  common  to  find  that  many  nerve-cells 
have  disappeared  or  are  very  small,  while 
others  remain  normal  or  slightly  changed  in 
aspect.    We  have  then  apparently,  in  addi- 
tion to  the  degeneration  of  the  upper  segment 
and  the  nutritional  changes  mentioned,  a 
considerable  degeneration  of  many,  but  not 
destruction  of  all,  the  elements  of  the  lower 
segment.    This  cannot  be  regarded  as  simply 
secondary  to  the  degeneration  of  the  upper 
segment.    It  must  be  the  expression  of  a 
distinct  pathological  tendency  similar  to  that 
which  elsewhere  causes  the  atonic  atrophy 
and  total  wasting,  but  insufficient  to  prevent 
the  less  affected  cells  from  causing  rigidity 
under  the  influence  of  the  degeneration  of 
the  upper  segment.    It  is  doubtful  whether 
the  tonic  atrophy  ever  goes  on  to  atonic 
atrophy.    If  the  result  ever  occurs,  it  is  ex- 
tremely rare.    Nor  does  it  Beem  that  atonic 
atrophy  ever  gives  place  to  tonic  atrophy  with 
excessive  myotatic  irritability.   The  rigidity 
which  is  the  effect  of  degeneration  of  the 
upper  segment  is  not  produced  if  the  lower 
is  already  so  much  changed  as  to  abolish 
myotatic  irritability.    And  yet  the  pyramidal 
tracts   are   constantly  found  degenerated, 
although  the  muscles  have  been  flaccid  to 
the  last.    In  the  rare  cases  in  which  muscles 
with  atonic  atrophy  become  rigid  towards 
the  end  of  the  process,  this  is  probably  the 


result  of  changes  in  the  muscles  themselves, 
and  is  not  dependent  upon  the  central  ner- 
vous system. 

Diagnosis. — The  diagnosis  of  the  developed 
disease  is  simple.  Doubt  is  only  likely  to  arise 
in  the  early  stages  and  when  limitation  to 
the  one  group  of  muscles  raises  the  question 
whether  the  origin  of  the  wasting  is  local  or 
central.    Such  local  atrophy  is  generally  the 
result  of  an  affection  of  peripheral  nerves; 
and  paralysis  due  to  disease  of  a  single  nerve, 
or  a  plexus,  will  usually  be  recognised  by  its 
limitation.    The  distinction  of  some  forms  of 
multiple  neuritis  is  much  more  difficult. 
ThiB  is  especially  the  case  when  there  has 
been  a  subacute  onset,  such  as  is  common  in 
neuritis,  and  this  difficulty  is  increased  by 
the  fact  that  neuritis  may  affect  only  motor 
branches,  as  in  lead  palsy.    But  the  subse- 
quent slow  wasting  of  other  parts  will  ren- 
der the  character  of  the  spinal  disease  evi- 
dent;  while  in  the  peripheral  affection  a 
careful  search  will  usually  reveal  other  evi- 
dence of  neuritis,  as  well  as  an  obvious 
cause.    In  cervical  pachymeningitis  the  as- 
sociation of  sensory  symptoms  is  distinctive, 
and  the  same  applies  to  tumours  of  nerve- 
roots.     Disseminated  myelitis  may  cause 
widespread  muscular  atrophy,  but  symptoms 
of  irregular  damage  to  other  than  motor 
parts  of  the  cord  are  also  present.    In  syrin- 
gomyelia, atrophy  may  occur  indistinguish- 
able from  that  in  the  disease  now  under  con- 
sideration, but  a  careful  examination  will 
reveal  the  peculiar  disturbance  of  sensibility, 
the  loss  to  pain  without  loss  to  touch,  charac- 
teristic of  this  condition. 

The  distinction  from  idiopathic  muscular 
atrophy,  especially  when  this  begins  late  in 
life,  is  sometimes  difficult.  This  is  only  true 
of  the  cases  where  no  pseudo-hypertrophy  is 
present.  The  characteristic  distribution  of 
the  wasting,  especially  its  commencement  in 
the  legs,  its  very  slow  course,  and  the  ten- 
dency to  affect  other  members  of  the  same 
family,  will  usually  distinguish  this  condition. 
Whenever  several  cases  of  muscular  atrophy 
occur  in  the  same  family,  or  atrophy  begin 
during  childhood  or  youth,  the  probability  is 
great  that  the  affection  is  idiopathic  and  not 

^Prognosis.— The  nature  of  the  disease 
renders  the  prognosis  in  every  case  grave 
and  uncertain.  The  chief  factors  in  forming 
an  opinion  are  the  observed  progress  oi  the 
disease,  and  the  energy  which  it  has  mani- 
fested. The  possibility  of  arrest  is  greater 
in  middle  life  than  in  advanced  age.  It  also 
seems  to  be  greater  in  cases  in  which  the 
wasting  is  symmetrical  than  m  those  in 
which  the  two  sides  are  irregularly  affected. 
Spontaneous  cessation  rarely  tends  to  take 
place  until  an  advanced  stage  is  reached,  but 
arrest  by  treatment  may  take  place  at  any 
period.  Bulbar  symptoms  increase  the 
gravity  of  the  prognosis ;  and  weakness  or 
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the  respiratory  muscles,  especially  combined 
with  an  affection  of  the  medulla,  constitutes 
a  grave  danger  to  life.  If  the  malady  ceases 
to  advance,  there  may  be  a  certain  amount 
of  recovery  of  power,  especially  if  the  loss 
has  been  rapid  and  recent.  Wasting  that 
has  existed  for  six  months  will  probably 
remain  unchanged.  In  a  typical  chronic 
case  there  is  little  hope  of  any  actual  re- 
covery of  tissue  or  power,  as  these  depend 
upon  destruction  of  nerve-elements  which 
do  not  seem  to  be  restored. 

Treatment. —  Favourable  conditions  of 
life — fresh  air,  gentle  exercise,  the  absence 
of  mental  strain — are  essential.  Only  one 
method  of  treatment  has  seemed  to  the  writer 
to  be  certainly  capable  of  arresting  the  dis- 
ease, and  that  is  the  hypodermic  injection 
of  strychnine.  In  seven  almost  consecutive 
cases  in  middle  life,  this  treatment  has  been 
followed  by  arrest  within  a  month  of  its 
commencement,  and  the  arrest  has  been  per- 
manent in  all  the  cases  but  one.  In  senile 
cases  the  treatment  has  failed.  Administra- 
tion of  the  drug  by  the  mouth  has  not  the 
same  effect,  and  failure  by  the  mouth  does 
not  lessen  the  prospect  of  good  from  its 
subcutaneous  use.  It  may  be  that  the  drug, 
administered  hypodermically,  is  brought  more 
rapidly  in  contact  with  the  nerve-elements, 
and  acts  on  their  nutrition  with  a  relatively 
greater  momentum.  It  is  best  to  give  one 
injection  daily,  at  any  convenient  place.  The 
most  convenient  salt  is  the  nitrate,  and  the 
dose  should  be  of  a  grain  increased  to 
"When  arrest  seems  to  have  taken  place,  it  is 
well  to  intermit  the  injections  for  one  week 
in  three  or  four.  Other  nervine  tonics  may 
be  given  by  the  mouth  at  the  same  time.  In 
a  malady  so  grave  it  is  desirable  to  neglect 
nothing  that  may  have  a  beneficial  in- 
fluence. 

Local  treatment  has  not  much  effect  on 
the  wasting.  Electricity  and  massage  are 
of  service  in  stimulating  the  circulation  and 
muscles,  and  the  latter  measure  is  useful 
in  preventing  contractures.  The  constant 
current  is  that  which  is  in  general  of  most 
service,  but  faradism  may  be  used  if  the 
muscles  respond  to  a  strength  of  current 
which  is  not  painful. 

No  special  bath  treatment  is  of  service, 
and  antiayphilitic  treatment  invariably  fails. 
In  some  cases  it  seems  to  accelerate,  and 
the  writer  has  known  it  apparently  to  cause 
the  disease.  All  treatment  should  be  pursued 
in  moderation,  and  its  effects  carefully 
watched.  W.  R.  Gowees. 

PROGRESSIVE  MUSCULAR 
DYSTROPHY.— Synon.:  Idiopathic  Mus- 
cular Atrophy ;  Myopathic  Atrophy. 

Definition. — A  primary  disease  of  mus- 
cles not  depending  on  morbid  changes  in  the 
spinal  cord. 

Two  forms  are  recognised- (1)  the  pseudo- 


hypertrophic form ;  (2)  the  simple  atrophic 
form. 

1.  Pseudo-Hypertrophic  Muscular 
Paralysis. — Synon.  :  Atrophiamusculorum 
progressiva  myopathica ;  Fr.  Paralysie 
pseudo-hypertrophique ;  Ger.  Myopathische 
progressive  MusTtelatrophie. 

Definition. — A  progressive  muscular  para- 
lysis, appearing  mostly  in  boys,  in  which 
the  ultimate  fibres  of  the  affected  muscles 
atrophy,  but  many  of  the  muscles  themselves 
appear  to  be  hypertrophied,  in  consequence 
of  the  development  of  interstitial  fat  and 
fibrous  tissue. 

Etiology. — Pseudo-hypertrophic  muscu- 
lar paralysis  is  a  disease  of  boys,  few  cases 
having  been  observed  in  girls  or  in  adults. 
In  a  large  number  of  cases  it  begins  in 
infancy,  the  weakness  becoming  manifest  at 
the  time  the  child  should  begin  to  walk.  In 
some  instances  it  has  been  found  to  be 
hereditary,  several  children  in  the  same 
family  having  been  affected.  Nothing  defi- 
nite is  known  as  to  the  direct  causation  of 
the  malady. 

Anatomical  Characters. — In  the  earlier 
stages  of  the  disease,  the  muscles  chiefly 
affected  are  those  of  the  legs  and  lower  part 
of  the  back,  particularly  the  gastrocnemii, 
the  posterior  muscles  of  the  thigh,  and  the 
erectores  spinae.  These  muscles  are  enlarged, 
and  they  are  felt  to  be  firm  and  hard.  This 
is  not,  however,  due  to  true  hypertrophy,  for 
if  a  portion  of  the  muscle  be  removed  during 
life  by  the  emporte-piece  or  harpoon,  an 
instrument  constructed  by  Duchenne  for 
this  purpose,  the  muscular  fibres  are  found 
to  be  atrophied,  and  much  of  the  apparent 
bulk  is  seen  to  be  due  to  an  interstitial 
development  of  fat  and  fibrous  tissue.  Sub- 
sequently, the  remaining  muscles  of  the 
trunk,  upper  limbs,  and  sometimes  even  of 
the  face,  become  similarly  affected,  in  most 
cases  these  muscles  merely  wasting  without 
any  apparent  enlargement,  but  in  other 
cases  the  apparent  hypertrophy  being  pre- 
sent in  the  upper  as  well  as  the  lower  half 
of  the  body.  In  the  later  stages  of  the  dis- 
ease, the  whole  of  the  voluntary  muscles, 
including  those  which  at  first  were  enlarged, 
become  more  or  less  wasted.  The  diseased 
muscles  are  found  after  death  to  be  com- 
posed in  a  great  measure  of  ordinary  fat- 
cells.  The  true  muscidar  substance  has  to 
a  considerable  extent  disappeared,  and  only 
a  few  ultimate  muscular  fibres  are  seen 
running  at  intervals  through  the  fat.  Some 
of  these  ultimate  fibres  retain  their  normal 
size  and  appearance ;  others  are  much  de- 
creased in  size,  though  still  showing  the 
striation — only  a  few  of  the  atrophied  fibres 
have  lost  their  striation,  and  become  granu- 
lar. The  diseased  muscles  also  contain  a 
considerable  quantity  of  fibrous  tissue,  some 
of  which  is  probably  the  remaining  sheaths 
of  muscular  fibres  which  have  undergone 
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complete  atrophy.  There  is  less  fat  and 
fibrous  tissue  in  the  wasted  muscles  than  in 
those  which  are  pseudo-hypertrophic,  but  the 
changes  in  the  ultimate  muscular  fibres  are 
the  same  in  both. 

The  spinal  cord  and  the  motor  and  sensory 
nerves  exhibit  no  morbid  changes.  In  one 
case,  however,  Lockhart  Clarke  and  Gowers 
discovered  marked  alterations  in  the  spinal 
cord,  the  principal  change  being  extensive 
disintegration  of  the  grey  matter  at  the 
centre  of  each  lateral  half  of  the  cord,  and 
of  the  anterior  commissure. 

Symptoms.  —  The  symptoms  of  a  well- 
marked  case  of  pseudo-hypertrophic  muscu- 
lar paralysis  are  very  striking,  and  cannot 
easily  be  overlooked  or  mistaken.  "When 
the  child  is  stripped,  the  muscles  of  the 
calves  are  seen  to  be  larger  and  firmer  than 
natural,  and  the  same  apparent  hypertrophy 
may  be  present  in  the  muscles  of  the  thigh, 
the  glutei,  the  lumbar  muscles,  and  others. 
Occasionally  the  muscles  of  the  upper  half 
of  the  body  exhibit  a  similar  increase  in  size, 
especially  the  infra-spinati,  but  much  more 
frequently  they  are  wasted,  so  that  the 
emaciation  of  the  upper  half  of  the  body 
contrasts  strongly  with  the  apparent  excess 
of  muscular  development  in  the  lower  half. 
The  next  most  obvious  symptom  is  pro- 
tuberance of  the  belly.  There  is  no  abdo- 
minal enlargement,  but  the  antero-posterior 
curvature  of  the  vertebral  column  in  the 
lumbar  region  is  much  exaggerated,  and  the 
shoulders  are  thrown  back.  This  unnatural 
curve  is  not  caused  by  any  disease  of  the 
vertebra,  for  it  entirely  disappears  when  the 
patient  sits  or  lies  down.  When  the  child 
stands,  the  legs  are  held  apart,  and  the  heels 
raised  off  the  ground.  He  walks  almost  on 
tiptoe,  as  in  talipes  equinus,  and  with  a  most 
peculiar  gait — a  waddle,  as  if  he  needed  to 
balance  the  body  first  on  the  one  leg  and  then 
on  the  other.  Walking  soon  tires  him.  If 
he  attempts  to  go  fast  he  falls,  and  he  is  very 
easily  knocked  over.  He  can  readily  stoop 
so  as  to  touch  the  floor,  but  generally  has 
great  difficulty  in  raising  himself  to  the  erect 
posture,  using  powerful  muscular  effort,  and 
having  to  assist  the  movement  by  means  of 
the  hands  placed  on  his  knees.  When  sit- 
ting, he  can  recover  himself  from  the  bent 
position  with  comparative  ease.  In  some 
cases,  contraction  of  the  affected  muscles 
takes  place  and  deformities  result  ;  the 
earliest  and  most  common  being  contraction 
of  the  calf-muscles,  so  as  to  produce  talipes 
equinus.  The  pseudo-hypertrophied  muscles 
retain  considerably  more  power  than  the 
muscles  which  are  merely  atrophied.  The 
electro-contractility  of  the  muscles  is  un- 
altered, but  of  course  in  the  later  stages 
becomes  impaired.  The  knee-reflex  is  absent. 
The  general  health  of  the  patient  is  un- 
affected until  the  later  stages  of  the  disease. 
In  many  cases  of  pseudo-hypertrophic  mus- 


cular paralysis  there  is  some  deficiency  in 
mental  power. 

Duchenne  divides  the  progress  of  pseudo- 
hypertrophic paralysis  into  three  stages : 
In  the  first  stage,  lasting  several  months  or 
even  one  or  more  years,  there  is  merely 
weakness  of  the  muscles,  causing  the  peculi- 
arities in  the  attitude,  and  in  the  mode  of 
progression.  Little  or  no  enlargement  of 
the  muscles  has  taken  place.  During  this 
stage  proper  treatment  may  bring  about  re- 
covery. In  the  second  stage  the  charac- 
teristic hypertrophy  appears,  and  the  weak- 
ness extends  to  the  muscles  of  the  upper 
limbs.  This  stage  may  last  for  years.  In 
the  third  stage  complete  paralysis  of  most 
of  the  muscles  of  the  upper  and  lower  limbs 
and  of  the  trunk  supervenes.  The  patient 
lies  helpless,  unable  to  change  his  position. 
All  the  muscles,  even  those  which  were 
formerly  hypertrophied,  pass  into  a  state  of 
atrophy.  The  sufferer  may  live  in  this  weak 
state  until  carried  off  by  some  intercurrent 
disease. 

Pathology.  —  According  to  our  present 
knowledge,  pseudo  -  hypertrophic  muscular 
paralysis  is  a  perverted  growth  of  muscle, 
with  development  in  its  substance  of  inter- 
stitial tissue  and  often  fat,  and  consequent 
atrophy  of  the  muscular  fibres.  The  disease 
of  the  muscles  is  not  secondary  to  morbid 
changes  in  the  spinal  cord,  as  was  at  first 
believed  by  many  observers. 

Diagnosis. — Pseudo-hypertrophic  muscu- 
lar paralysis  has  such  peculiar  and  well- 
marked  characters  that  it  cannot  easily  be 
mistaken.  It  is  readily  distinguished  from 
the  various  forms  of  spinal  paralysis  by  the 
evident  enlargement  and  unusual  firmness 
of  the  paralysed  muscles  of  the  lower  limbs. 
Erom  spinal  curvature,  depending  on  disease 
of  the  vertebral  column,  it  differs  in  this 
respect,  that  the  curve  of  the  spine  which 
is  present  in  pseudo-hypertrophic  paralysis- 
disappears  when  the  patient  sits  or  lies 
down. 

Prognosis. — The  prognosis  is  most  un- 
favourable, but  less  so  when  the  disease 
develops  late. 

Treatment. — This  is  only  available  in  the 
first  stage,  before  the  hypertrophic  symptoms 
are  marked.  Duchenne  recommends  localised 
faradisation  and  shampooing,  and  he  records 
two  cases  which  were  cured  by  these  means. 
The  writer  saw  one  case  which  had  entered 
on  the  second  stage,  in  whioh  this  treat- 
ment completely  checked  the  progress  of  the 
malady,  and  even  brought  about  consider- 
able improvement  in  the  strength  of  the 
lower  lirnbs.  This  patient  has  since  reached 
manhood  with  hardly  any  weakness  or  de- 
formity, and  in  excellent  general  health.  It 
is  probable  that  massage  and  gymnastic 
exercises  might  prove  useful.  General  tonic 
treatment  is  undoubtedly  beneficial,  but  no 
medicinal  remedies  are  known  to  have  any 
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special  control  over  the  disease.  Tenotomy 
may  be  required  where  muscular  contraction 
has  taken  place,  and  if  done  early  is  very 
beneficial. 

•2.  Simple  Idiopathic  Muscular 
Atrophy. — This  form  of  myopathic  atrophy 
is  in  many  ways  closely  allied  to  the  pseudo- 
hypertrophic form,  but  is  much  more  rarely 
met  with.  There  is  here  the  same  atrophic 
condition  of  the  affected  muscles,  without 
the  interstitial  overgrowth  of  fibrous  and 
fatty  tissue.  It  resembles  the  hypertrophic 
form,  too,  in  its  tendency  to  run  in  families, 
but  differs  in  the  following  respects :  it  affects 
both  sexes  equally ;  it  rarely  appears  in  early 
childhood,  usually  after  the  age  of  fifteen ; 
and  it  commences  oftener  in  the  arms,  or  in 
some  cases  in  the  face,  than  in  the  legs. 
The  reaction  of  degeneration  is  absent  in  the 
affected  muscles.  There  is  no  morbid  change 
in  the  spinal  cord  or  brain.  The  progress 
of  the  disease  is  variable,  generally  very 
slow.  The  muscular  atrophy  may  become 
■universal.  The  diagnosis  of  this  condition 
from  muscular  atrophy  of  spinal  origin 
should  not  be  difficult.  The  same  trea  tment 
is  to  be  employed  here  as  in  pseudo-hyper- 
trophic  paralysis. 

Alexander  Davidson. 

PROL  APSUS  {pro,  forward ;  and  labor, 
I  slip). — This  word  signifies  that  an  organ  or 
structure  has  fallen  or  slipped  down,  but  im- 
plies a  greater  degree  of  displacement  than 
procidentia ;  so  that  the  organ  or  structure 
may  protrude  through  a  natural  or  artificial 
orifice.  The  condition  is  of  most  importance 
in  connexion  with  the  rectum  and  the  uterus. 
See  Procidentia;  Anus,  Diseases  of;  and 
"Womb,  Diseases  of. 

PROPHYLACTIC^  (npo,  before;  and 
PROPHYLAXIS  /^vXd(rcra),Iguard). 
These  terms  are  used  in  connexion  with 
treatment,  and  indicate  the  means  employed 
for  the  prevention  of  disease.  See  Disease, 
Treatment  of. 

PROSOPALGIA  {irpooumov,  the  face; 
and  aXyor,  pain). — Prosopalgia  signifies  pain 
about  the  face.  It  may  depend  upon  neur- 
algia of  one  or  more  branches  of  the  fifth 
pair  of  nerves  (sec  Tic-Douloureux).  Its 
paroxysmal  character,  unilateral  position, 
and  anatomical  localisation  will  indicate  this 
form.  Another  form  is  of  rheumatic  origin. 
In  this  the  pain  is  more  or  less  constant, 
diffused  about  the  face  or  forehead,  and  does 
not  follow  the  course  of  a  nerve-branch. 
Movements,  and  especially  stooping,  increase 
it.  Occasionally  such  pain  is  of  syphilitic 
origin,  and  is  especially  apt  to  occur  in  con- 
nexion with  the  appearance  of  the  secondary 
rash. 

Diagnosis. — In  rheumatic  prosopalgia  the 
pain  is  diffused  and  increased  by  pressure.  | 
If  it  depend  on  syphilitic  periostitis  there  ! 


will  be  tenderness  on  pressure,  and  the  parts 
will  be  swollen  and  less  elastic  than  normal. 
There  will  also  very  likely  be  a  certain 
amount  of  fever;  and  the  pain  will  be  in- 
creased at  night. 

Treatment. — Chloride  of  ammonium  in 
half-drachm  doses,  dissolved  in  half  a  tum- 
bler of  water,  should  be  given  every  four 
hours.  If  there  be  any  evidence  of  syphilitic 
infection,  iodide  of  potassium  should  be 
given,  in  doses  of  from  ten  to  twenty  grains 
every  four  hours. 

For  the  rheumatic  form  of  face-ache  five 
grains  of  iodide  of  potassium,  with  thirty 
grains  of  bicarbonate  of  potassium,  may  be 
given  every  four  or  six  hours,  after  the  ad- 
ministration of  an  aperient.  This  may  be 
followed  up  by  sulphate  of  quinine  or  iron. 
Locally,  a  mixture  of  equal  parts  of  camphor, 
chloral  hydrate,  and  menthol,  rubbed  down 
together  in  a  mortar,  may  be  applied ;  or  a 
liniment  containing  chloroform,  belladonna, 
and  opium.  Decayed  teeth  should  be  ex- 
tracted. 

T.  Buzzard. 

PROSTATE,  Diseases  of.— Synon.: 
Fr.  Maladies  de  la  Prostate ;  Ger.  Krarik- 
Jieiten  der  Prostate. 

It  is  not  proposed  in  a  work  principally 
devoted  to  medical  subjects  to  deal  at  all 
fully  with  the  affections  of  the  prostate  gland ; 
the  present  article  must,  accordingly,  be  taken 
rather  as  an  index  to  guide  the  practitioner 
in  his  diagnosis,  than  as  anything  approach- 
ing a  complete  disquisition  on  their  pathology 
or  treatment. 

General  Belations. — The  points  of  prac- 
tical importance  in  connexion  with  the 
anatomy  of  the  prostate  are  as  follows  :  In 
the  examination  of  the  rectum  the  healthy 
prostate  is  felt  as  a  firm  substance  in  the 
middle  line,  somewhat  divided  into  two 
lateral  lobes.  The  whole  organ  is  about 
1£  inch  in  width,  with  its  apex  opposite, 
namely,  in  the  recurnbent  posture  below,  the 
apex  of  the  pubic  arch ;  that  is,  about  li  inch 
from  the  anus,  in  a  moderately  thin  subject, 
but  much  farther  in  a  very  fat  one.  The 
whole  gland  is  1£  inch  in  length,  its  posterior 
limit  being  usually  about  three  inches  from 
the  anus — in  other  words,  about  the  distance 
to  which  the  forefinger  can  reach.  From 
this  it  may  be  deduced  that,  as  the  trigonum 
vesica  commences  immediately  behind  it,  a 
fully  distended  bladder  masks  more  or  less 
completely  the  natural  outline  of  the  gland. 
It  may  thus  also  bo  gathered  that  the  vesicular 
seminales  are  beyond  the  ordinary  reach  of 
the  finger,  and  that  when  these  are  infiltrated 
by  disease,  their  apices,  or  perhaps  only 
the  vasa  efferentia,  can  be  detected.  The 
practitioner  should  by  no  means  neglect  the 
digital  examination  of  the  prostate,  as  it 
will  often  yield  information  of  the  greatest 
value ;  and  it  may  bo  observed  that  the  best 
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position  for  the  patient,  if  it  be  desired  to  com- 
pare the  relative  size  of  the  lobes  of  the  pro- 
state, is  the  supine  ;  whereas,  if  it  be  required 
to  explore  the  rectum  as  far  up  as  possible, 
the  patient  should  be  placed  on  one  side  with 
the  hips  flexed.    The  deviations  from  the 
normal  type  he  may  expect  to  meet  with  are 
— uniform  or  partial  enlargement  from  simple 
hypertrophy,  or  from  chronic  or  acute  in- 
flammation, in  the  latter  case  possibly  at- 
tended by  a  sense  of  fluctuation,  due  to 
abscess ;  irregular  hardness,  most  marked 
about  the  vasa  efferentia,  depending  on  a 
tubercular  deposit ;  the  existence  of  small 
hard  nodular  masses,  which  are  calculi  in 
the  substances  of  the  gland  ;  or  the  irregular 
enlargement  caused  by  a  new-growth.  It 
must  be  borne  in  mind  that  tumours  or 
abscesses  originating  in  neighbouring  parts 
may  surround  the  prostate  and  completely 
obscure  its  outline  ;  thus  the  writer  has  met 
with  the  case  of  a  large  hydatid  cyst  between 
the  rectum  and  the  bladder  that  rather  closely 
simulated  malignant  disease  of  the  prostate, 
and  effectually  prevented  its  actual  condition 
from  being  determined.    It  will  not  be  for- 
gotten that  a  certain  degree  of  tenderness  of 
the  prostate  does  not  imply  a  deviation  from 
health,  and  that  a  more  or  less  considerable 
enlargement  in  old  age  is  so  common  as 
to  be  almost  reckoned  by  some  authors  as 
normal.    The  effect  of  this  enlargement  on 
micturition  will  be  mentioned  farther  on. 
The  copious  plexus  of  veins  which  surround 
the  j>rostate  comnmnicates  freely  with  those 
of  the  penis  and  rectum ;  and  it  is  not  un- 
important, from  a  clinical  point  of  view,  to 
remember  that  these  are  thus  connected  not 
only  with  the  systemic,  but  with  the  portal 
circulation.    These  veins  may  become  the 
seat  of  phlebitis  and  its  sequelae  from  various 
causes. 

The  principal  diseases  of  the  prostate  may 
be  considered  in  the  following  order : — 

1.  Prostate,  Hypertrophy  of.— The 
results  of  Sir  Henry  Thompson's  observa- 
tions (Clinical  Lectures  on  Diseases  of  the 
Urinary  Organs)  were,  that  one-third  of  all 
men  over  fifty-five  have  some  enlargement 
of  the  prostate;  but  that  a  comparatively 
small  number  of  these  suffer  any  incon- 
venience from  it  ;  and  that  it  usually  begins 
between  the  ages  of  fifty-seven  and  sixty— 
rarely,  if  ever,  before,  though  it  may  more 
rarely  commence  later.  Very  considerable 
enlargement  of  the  lateral  lobes  may  cause 
no  inconvenience ;  but  if  the  part  which  forms 
the  floor  of  the  prostatic  urethra,  the  so-called 
middle  lobe,  be  even  slightly  enlarged,  or  if, 
as  has  been  shown  by  McGill,  a  ring  of _  pro- 
state tissue  be  formed  at  the  neck  of  the 
bladder,  difficulty  in  micturition  is  sure  to 
result.  It  is  thus  easy  to  understand  how  a 
simple  hypertrophy  may  reach  enormous 
dimensions  without  giving  rise  to  symptoms, 
while  those  which  are  caused  by  the  en- 


largement of  a  prostate,  which  feels  almost 
normal  to  the  finger  introduced  into  the 
rectum,  may,  on  the  other  hand,  be  very 
severe  indeed. 

Symptoms.  —  The  symptoms  are  briefly 
these  :  The  stream  of  urine  becomes  drib- 
bling, and  there  is  an  obvious  difficulty  in 
emptying  the  bladder ;  there  is  frequency  of 
micturition,  especially  at  night  and  in  the 
early  morning ;  perhaps  a  little  pain  before 
the  act,  but  none  afterwards  ;  and  no  altera- 
tion in  the  character  of  the  urine.  If  un- 
relieved, these  early  symptoms  are  followed 
by  incontinence,  depending  upon  over-dis- 
tension of  the  bladder ;  and,  from  the  same 
cause  not  improbably,  cystitis  and  dilatation 
of  the  bladder,  dilated  ureters,  and,  perhaps, 
pyelitis  and  chronic  interstitial  nephritis. 
Patients  with  chronic  hypertrophy  of  the 
prostate  usually  suffer  from  time  to  time 
from  attacks  of  acute  congestion,  such  as  are 
described  later  on. 

Anatomical  Characters. — The  structure 
of  a  hypertrophied  prostate  is  but  a  slight 
modification  of  that  of  the  gland  itself. 

Treatment. — In  regard  to  treatment  of 
hypertrophy  of  the  prostate,  it  is  only  neces- 
sary here  to  give  two  words  of  warning. 
First,  that  most  of  the  evils  resulting  from 
this  condition  depend  upon  the  fact  that  the 
bladder  is  never  emptied.  It  is  essential, 
therefore,  that  the  patient's  powers  in  this- 
respect  should  be  ascertained  without  delay 
by  catheterisation,  and  if  it  be  discovered 
that  a  certain  amount  of  residual  urine 
remains,  he  should  be  taught  to  pass  an 
instrument  himself,  and  directed  to  do  so  at 
least  once  a  day.  Secondly,  cystitis  has  often 
been  caused  by  setting  up  putrefaction  of  the 
urine  by  a  catheter  not  surgically  clean.  The 
simple  precautions  of  washing  it  before  and 
after  use  in  an  antiseptic  solution  (say  1  to 
20  carbolic  acid,  or  1  to  2,000  sublimate),  and 
of  lubricating  it  with  carbolised  oil  (1  to  10' 
or  1  to  15)  which  has  not  been  too  long  pre- 
pared, will  avert  with  certainty  this  cata- 
strophe, and  prevent  the  unnecessary  loss  of 
many  fives.  The  reader  must  consult  sur- 
gical works  as  to  the  difficulties  which  an 
enlarged  prostate  offers  to  the  introduction 
of  a  catheter,  and  the  manner  in  which  they 
may  be  overcome.  A  method  of  removing 
the  middle  lobe  or  the  ring  of  prostatic  tissue, 
referred  to  above,  has  been  suggested  by 
McGill,  and  practised  with  success  by  him 
and  others.  .  _ 

2.  Prostate,  Congestion  of.  — Con- 
gestion is  a  condition  which  follows  on 
chronic  hypertrophy,  and  is  commonly  known 
as  '  an  attack  of  the  prostate.'  _ 

Symptoms.— An  old  man,  suffering  from 
the  symptoms  already  described,  is  suddenly 
seized— as  the  result  of  some  indiscretion  m 
diet,  an  exposure  to  cold,  or  some  other 
apparently  trivial  cause  —  with  complete 
retention,  accompanied  by  bloody  urine, 
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possibly  a  raised  temperature  and  quick 
pulse,  and  considerable  local  uneasiness.  If 
the  case  do  not  improve,  and  especially  if 
the  urine  be  allowed  to  putrefy,  the  tongue 
becomes  dry  and  brown,  the  pulse  more 
rapid  and  weak,  and  the  patient  passes 
into  a  low  typhoid  condition,  which  is  not 
unlikely  to  end  fatally. 

Treatment. — The  treatment  is  in  large 
measure  surgical,  consisting  in  the  proper 
passing  of  catheters.  Scarcely  less  impor- 
tant are  the  careful  regulation  of  the 
bowels  and  the  administration  of  a  diet 
sufficiently  light,  and  yet  not  too  lowering, 
together  with,  in  most  cases,  a  certain 
amount  of  stimulant,  for  it  must  be  remem- 
bered that  the  patient  is  probably  weak,  and 
that  death  from  asthenia  is  much  to  be 
dreaded.  The  writer  would  again  urgently 
insist  on  the  importance  of  preventing  putre- 
faction of  the  urine,  which  is  the  most  fertile 
source  of  death  in  such  cases ;  he  can  affirm 
from  experience  that  this  end  may  be  attained 
by  the  thoughtful  employment  of  antiseptic 
treatment,  even  in  those  cases  in  which  it 
becomes  necessary  to  keep  the  bladder  empty 
by  tying  a  catheter  into  the  urethra. 

3.  Prostate,  Chronic  Inflammation 
of. — Synon.  :  Chronic  Prostatitis. — This  is 
not  an  uncommon  affection  amongst  young 
and  middle-aged  men,  depending  most  fre- 
quently on  a  prolonged  gonorrhoea,  in  which 
the  prostatic  part  of  the  urethra  has  been 
involved. 

Symptoms. — The  symptoms  of  this  disease 
resemble  rather  closely  those  depending  upon 
stone  in  the  bladder,  namely,  more  or  less 
frequent  micturition,  with  a  feeling  of  heat 
and  weight  in  the  perinaeum,  and  pain,  not 
usually  severe,  along  the  penis,  extending  to 
the  tip ;  there  is  also  at  times  a  little  blood 
passed  at  the  end  of  micturition ;  and  all  the 
symptoms  are  aggravated  by  exercise.  Gene- 
rally there  are  frequent  nocturnal  emissions. 
The  urine  is  cloudy,  and  on  standing  yields 
a  muco-purulent  deposit  containing  small 
white  filiform  shreds.  A  rectal  examination 
shows  that  the  prostate  is  enlarged,  some- 
times very  slightly,  and  seldom  to  any  great 
extent ;  it  is  always  tender,  but  the  tender- 
ness is  not,  as  a  rule,  great.  The  diagnosis  can 
scarcely  be  made  without  passing  the  sound. 

Treatment.— The  treatment  consists  in 
rest,  the  administration  of  laxative  medicines, 
and  the  application  of  blisters  or  some  other 
form  of  counter-irritation  to  the  perinteum ; 
alcoholic  stimulants  are  to  be  avoided  ;  and 
the  urine  should  be  rendered  bland  by  alkalis 
and  diluents,  as  in  cases  of  urethritis. 

4.  Acute  Inflammation  of  the  Pro- 
state.—Synon.  :  Acute  Prostatitis.— Acute 
prostatitis  may  arise  as  the  result  of  a 
gonorrhea,  or  of  cystitis ;  from  the  irritation 
produced  by  calculi  or  other  mechanical 
causes ;  perhaps  sometimes  idiopathically, 
or  from  exposure  to  cold  or  wet ;  and  from 


undue  sexual  excitement,  or  the  too  free  use 
of  alcohol  if  gonorrhoea  be  present.  It 
may  occur  in  men  of  any  age,  and  is  accom- 
panied by  symptoms  such  as  those  depending 
on  chronic  inflammation,  but  much  more 
intense ;  the  frequency  of  micturition  and 
pain  during  the  act  causing  sometimes  almost 
unbearable  agony,  and  the  dysuria  amounting 
in  some  cases  to  complete  retention,  while 
the  tenderness  of  the  gland  is  very  great, 
a  condition  which  makes  an  action  of  the 
bowels  very  painful.  Such  cases  may  termi- 
nate by  becoming  chronic ;  they  may  undergo 
complete  resolution ;  or  suppuration  may 
occur.  In  any  case  there  will  probably  be 
some  elevation  of  temperature,  and  in  the 
event  of  the  formation  of  abscess  there  may 
be  great  and  sudden  rises  and  falls,  accom- 
panied by  rigors  and  sweatings,  with  a  dry, 
brown  tongue,  forcibly  suggesting  pyaemia. 
Eectal  examination  reveals  a  large,  hard,  and 
excessively  tender  prostate.  The  enlarge- 
ment may  be  symmetrical  or  unilateral.  If 
an  abscess  have  approached  the  surface,  its 
position  will  be  indicated  by  a  soft  boggy 
sensation.  Prostatic  abscess  may  burst  into 
the  rectum,  bladder,  or  perineeum. 

Treatment. — The  treatment  of  acute  pro- 
statitis consists  in  rest,  and  carefully  regulated 
diet ;  diluent  and  alkaline  medicines ;  purga- 
tives ;  local  blood-letting  from  the  perineum, 
by  leeches  or  otherwise  (some  French  surgeons 
have  recommended  the  application  of  leeches 
to  the  interior  of  the  rectum);  with  hot  fomen- 
tations, and  morphine  suppositories.  If  an 
abscess  forms  it  may  be  opened  through  the 
rectum,  but  it  is  better  to  incise  it  through 
the  perinaeum,  as  this  plan  is  most  likely  to 
prevent  the  formation  of  that  most  trouble- 
some and  almost  incurable  condition,  a  recto- 
vesical fistula. 

Abscesses  sometimes  form  a/rov/nd,  the 
prostate  (periprostatic).  They  are  not  so 
likely  to  involve  the  danger  of  the  formation 
of  a  recto-vesical  fistula ;  and  they  should  be 
treated  by  early  incision. 

5.  Prostate,  Tubercle  of. —This,  though 
not  a  common  affection  of  the  prostate,  occurs 
perhaps  more  frequently  than  is  generally 
supposed,  and  is  of  great  interest,  not  only 
on  account  of  its  special  features,  but  because 
it  is  usually  a  part  only  of  a  more  or  less 
general  affection  of  the  genito-urinary  tract. 
Thus  in  cases  where  the  epididymes  are  hard 
and  swollen  and  the  cords  knotty  from 
tubercular  deposit,  the  finger  introduced  into 
the  rectum  will  probably  detect  a  hard  nodule 
in  one  or  both  of  tho  vasa  efferentia.  This, 
if  seen  post  mortem,  is  found  to  consist  of  a 
tubercular  or  cheesy  mass,  and  if  the  condition 
have  advanced  farther,  the  prostate  itself  may 
have  becomo  involved :  there  may  be  either 
separate  nodules  of  tubercular  deposit  in  a 
more  or  less  advanced  state  of  cheesy  or, 
more  rarely,  calcareous  degeneration ;  or  the 
whole  gland  may  have  become  hollowed  out 
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into  an  irregular  cavity,  filled  in  part  with 
cheesy  material,  and  discharging  pus. 

Symptoms. — This  disease  may  begin  in 
childhood,  or  in  adult  life.  Its  symptoms 
are  most  obscure.  At  first  there  are  probably 
none  at  all;  but  as  the  disease  advances,  there 
■will  arise  those  of  tumour  of  the  prostate, 
together,  perhaps,  with  those  of  abscess  ; 
that  is,  there  will  be  occasionally  blood,  and 
generally  pus,  in  the  urine ;  frequency  and 
pain  in  micturition ;  tenderness  and  swelling 
in  the  rectum,  and  so  forth.  Abscess  from 
this  cause  has  been  known  to  burst  into  the 
peritoneum. 

Treatment. — The  treatment  can  only  be 
palliative,  and  must  be  directed  to  the  relief 
of  the  symptoms  as  they  arise ;  but  at  the 
best  it  is  unsatisfactory.  Occasionally  it  may 
be  possible  to  open  a  tubercular  abscess 
through  the  perinaeum,  but  it  is  doubtful 
how  far  such  a  procedure  is  to  the  advantage 
of  the  patient. 

6.  Prostatic  Calculi. — These  are  small 
bodies,  generally  multiple,  formed  in  the 
glands  of  the  prostate,  usually  late  in  life,  but 
occasionally  in  comparatively  young  men. 
They  probably  begin  as  a  deposit  of  animal 
matter ;  but  later  they  are  made  up  principally 
of  phosphate,  and  partly  of  carbonate,  of  lime. 
They  may  produce  no  symptoms  at  all,  or 
they  may  project  into  the  urethra,  and  give 
rise  to  great  irritation  at  the  neck  of  the 
bladder,  and  the  symptoms  of  vesical  calculus ; 
such  will  also  be  present  if,  as  sometimes 
happens,  they  convert  the  whole  gland  into 
a  single  cavity,  in  which  the  calculi  lie  side 
by  side.  In  this  case  they  will  be  felt  through 
the  rectum,  rubbing  against  one  another ; 
and  indeed  prostatic  calculi,  unless  they  be 
very  small,  are,  as  a  rule,  to  be  felt  in  this 
situation. 

Vesical  calculi  of  considerable  size  may 
become  encysted  in  the  prostate  ;  and,  on  the 
other  hand,  prostatic  calculi  may  find  their 
way  into  the  bladder.  Prostatic  calculi  may 
give  rise  to  abscess. 

If  any  treatment  be  required,  it  is  purely 
surgical,  and  must  consist  in  the  removal  of 
the  stones  by  forceps,  a  lithotrite,  or  a  perineal 
incision. 

7.  Prostate,  Phleboliths  of. — The  pa- 
thologist very  often  meets  with  phleboliths  in 
the  veins  surrounding  the  prostate,  the  result 
no  doubt  of  old  phlebitis. 

8.  Prostate,  Tumours  of.— The  so- 
called  fibrous  tumours  of  the  prostate  are 
in  all  probability  simply  local  hypertrophies, 
and  are  composed  principally  of  plain  mus- 
cular tissue.  Cystic  disease  is  described  as  a 
pathological  rarity,  the  gland  being  occupied 
by  numerous  cysts,  containing  serous  or 
mucous  fluid.  Melanosis  of  the  gland  has 
also  been  observed.  Cancer  of  the  prostate 
occurs  not  very  infrequently,  and  is  usually 
soft,  though  it  is  sometimes  hard  enough  to 
be  worthy  of  the  name  of  scirrhus.  The 


writer  would  speak  with  great  caution  of 
malignant  tumours  of  the  prostate ;  such  as 
he  has  himself  examined  have  been  cancers, 
with  a  very  irregular  arrangement  of  both 
stroma  and  epithelial  cells. 

Tumours  of  the  prostate  may  be  at  present 
considered  as  beyond  the  reach  of  surgical 
interference,  though  suggestions  for  their 
removal  have  been  gravely  made  in  Germany. 

9.  Prostate,  Atrophy  and  Absence 
of. — Atrophy  of  the  prostate  is  said  to  occur 
as  the  result  of  pressure,  sometimes  from  an 
unascertained  cause,  or  from  simple  senile 
decay.  Congenital  absence  of  the  prostate 
has  also  in  rare  cases  been  observed,  but  is  of 
little  clinical  interest. 

R.  J.  Godlee. 

PROSTRATION"  (pro,  forward ;  and 
sterno,  I  stretch). — This  word  signifies  both 
the  act  of  overthrowing ;  and  the  condition  of 
being  overthrown,  overcome,  or  depressed. 
In  medical  science  it  is  generally  employed 
in  the  latter  sense  ;  and  is  used  to  express  a 
condition  of  system  in  which  the  bodily 
energies  as  a  whole,  or  the  more  active  of 
them,  have  so  completely  succumbed  to  the 
effects  of  injury,  disease,  or  powerful  emo- 
tional influences,  that  they  cannot  be  made 
to  respond  to  ordinary  stimuli.  When  pro- 
stration affects  the  whole  system,  the  patient 
is  said  to  suffer  from  general  prostration  of 
the  vital  powers.  The  principal  forms  of 
prostration  of  a  single  system,  on  the  other 
hand,  are — (1)  muscular  prostration,  in 
which  there  is  complete  exhaustion  of  the 
voluntary  muscles ;  and  (2)  nervous  prostra- 
tion, in  which  the  nerve-centres,  and  especi- 
ally those  associated  with  the  mind,  are  so 
completely  overpowered  that  sensation  and 
motion  appear  to  be  in  a  measure  temporarily 
suspended. 

The  causes,  symptoms,  and  treatment  of 
prostration  in  its  several  forms  are  more  fully 
discussed  in  other  articles.  See  Collapse  ; 
Debility  ;  Exhaustion  ;  Shock  ;  and  Syn- 
cope. J.  Mitchell  Bruce. 

PROXIMATE  CAUSES  (proayimus, 
nearest). — A  synonym  for  the  immediate  or 
exciting  causes  of  disease.  See  Disease, 
Causes  of. 

PRURIGO  (prurigo,  the  itch). 

Definition. — Prurigo  is  a  severe  and 
chronic  disease  of  the  skin,  characterised  by 
intense  pruritus,  and  the  formation  of  large, 
pale,  scattered  papules. 

History  and  Symptoms. — Prurigo  is  com- 
paratively rare,  and  until  lately  was  over- 
looked as  a  distinct  disease  by  English 
writers,  who  usually  described  cases  of  it  as 
those  of  congenital  eczema.  This  is  explained 
by  the  fact  that  the  disease  is  often  masked 
by  a  great  deal  of  superadded  eczematous 
eruption,  which  is  much  aggravated  by  the 
scratching  of  the  patient.    '  In  every  case,' 
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says  Hebra,  '  the  earliest  appearance  is  that 
of  sub-epidermio  papules  as  big  as  hemp- 
seeds,  and  recognised  rather  by  touch  than 
by  sight,  since  they  rise  but  little  above  the 
level  of  the  skin,  and  do  not  differ  from  it  at 
all  in  colour.'  The  development  of  these 
papules  is  attended  with  intense  itching,  and 
consequently  the  tops  of  the  more  prominent 
ones  are  soon  scratched  off,  and  a  little  drop 
of  blood  escapes,  forming  a  small  dark  crust 
at  the  summit  of  the  papule ;  this  gives  to 
the  disease  one  of  its  characteristic  appear- 
ances. "When  the  affection  has  lasted  for  a 
considerable  time,  we  notice  that  the  skin 
becomes  dark  from  increased  pigmentation, 
and  at  the  same  time  thicker  and  harder 
than  normal,  so  that  it  is  difficult  to  pinch  it 
up  between  the  finger  and  thumb  ;  the  parts 
affected  become  more  or  less  eczematous,  so 
that  the  eruption  is  somewhat  masked ;  and 
the  lymphatic  glands  in  the  groin  become 
enlarged. 

The  regions  of  the  body  most  commonly 
affected  are  the  trunk,  the  buttocks,  and  the 
extensor  surfaces  of  the  limbs,  especially  the 
forearms  and  the  legs  below  the  knees.  The 
scalp,  the  armpits,  the  flexor  sides  of  the 
wrists  and  elbows,  the  palms  and  soles, 
groins,  and  hams  are  generally  unaffected, 
even  in  severe  cases.  The  lines  and  furrows 
of  the  skin  become  more  plainly  marked 
than  normal  on  the  parts  attacked ;  this  is 
especially  noticeable  on  the  backs  of  the 
wrists  and  on  the  forehead,  which  gives  the 
patient  a  peculiar  expression  when  the  face 
happens  to  be  a  seat  of  the  disease.  The  skin 
assumes  a  rough  and  brawny  texture,  which 
is  more  easily  detected  by  touch  than  by  sight. 

Prurigo,  though  not  strictly  congenital, 
appears  first  at  a  very  early  age.  The  early 
form  of  the  eruption  is  very  often  like  that  of 
lichen  urticatus ;  at  other  times  it  closely 
resembles  a  papular  eczema.  As,  however, 
age  advances,  the  distinctive  characters  of  the 
disease  become  more  marked.  The  malady 
is  generally  worse  in  the  winter  than  in  the 
summer,  and  in  a  severe  form  is  almost  in- 
curable. 

In  addition  to  the  above-described  prurigo 
of  the  young,  we  also  meet  with  a  spurious 
form  of  the  malady  which  first  shows  itself 
in  old  age,  and  is  commonly  known  as  pru- 
rigo senilis.  The  eruption  in  this  case  is 
greatly  aggravated,  if  not  entirely  produced, 
oy  the  scratching  of  the  patient. 

Diagnosis.— The  word  '  prurigo  '  is  some- 
times colloquially  misapplied  when  simple 
pruritus  is  meant ;  thus,  we  often  hear  the 
expression  'prurigo  senilis'  used  when  no 
eruption  is  present.  These  cases  are  gene- 
rally either  examples  of  chronic  urticaria  or 
of  senile  changes  in  the  cutaneous  nerves, 
leading  to  excessive  and  persistent  itching. 
For  the  reasons  already  indicated,  prurigo  is 
more  often  mistaken  for  severe  congenital 
eczema  than  for  any  other  disease.  Careful 


examination,  however,  of  those  parts  of  the 
body  which  have  not  been  much  scratched, 
together  with  the  distribution  of  the  eruption, 
will  generally  lead  to  a  correct  diagnosis. 
The  malady  may  also  be  mistaken  for  scabies 
or  phthiriasis,  but  in  both  these  diseases  the 
parasite  can  be  detected,  and  in  scabies  the 
distribution  of  the  eruption  and  the  history 
of  the  case  are  quite  different  from  those  of 
prurigo. 

Teeatment. — As  has  already  been  stated, 
prurigo,  in  a  severe  form,  is  incurable,  but 
rest  in  bed  for  a  few  weeks  always  has  a 
markedly  beneficial  effect.  The  itching  may 
be  greatly  relieved  by  warm  borax  and  soda 
baths,  followed  by  the  inunction  of  carbolised 
oil,  or  some  similar  application.  Sometimes 
a  very  weak  sulphur  ointment  is  useful  in 
relieving  the  itching;  also  a  weak  ichthyol 
ointment.  Internal  remedies  do  not  appear 
to  be  of  much  value.  Arsenic  is,  however, 
often  useful  in  helping  to  get  rid  of  the 
eczema  which  is  so  frequently  associated 
with  the  disease.  Robert  Liveing. 

PRURITUS  (prurio,  I  itch).— Synon.  : 
Fr.  Prurit ;  Ger.  JucJcen. 

Definition. — A  form  of  perverted  sensation 
of  the  skin,  and  most  external  parts  of  the 
mucous  membranes,  characterised  by  itching. 

^Etiology. — General  pruritus  may  accom- 
pany senile  degenerative  change  of  the  skin 
(pruritus  senilis).  Apart  from  scabies  and 
other  defined  diseases  giving  rise  to  itching, 
pruritus  most  often  accompanies  hepatic  de- 
rangement, functional  or  organic ;  dyspepsia, 
Bright's  disease,  or  diabetes  melhtus.  Preg- 
nancy or  ovarian  or  uterine  disease  may 
cause  it ;  also  depression  of  the  mind.  Local 
pruritus  is  more  often  due  to  local  causes. 
The  season  of  the  year  may  determine  pru- 
ritus, hence  P.  hiemalis  (Duhring). 

Symptoms. — Pruritus  may  be  local  or 
general,  slight  or  severe,  continuous  or  in- 
termittent. It  is  generally  most  marked  at 
night.    Local  forms  are — 

(a)  Pruritus  genitalium. — This  form  is 
chiefly  found  in  women  with  uterine  disease, 
such  as  a  granular  condition  of  the  os  uteri, 
or  during  pregnancy,  or  at  the  change  of  life. 
Diabetes  is  a  frequent  cause,  and  should 
always  be  sought  for.  In  children,  ascarides 
of  the  rectum  or  in  the  vagina,  or  other  irri- 
tating causes  in  the  rectum,  may  be  present. 
In  men,  P.  scroti  et  penis  is  more  often  the 
result  of  eczema  or  uncleanliness.  Pruritus 
on  and  around  the  pubes  should  always  sug- 
gest the  presence  of  pcdiculi  pubis. 

(#)  Pruritus  ani. — This  is  usually  con- 
nected, in  adults,  with  piles,  eczema,  or 
profuse  sweating;  and  in  children  with 
thread-worms. 

Diagnosis. — It  is  essential  to  remember 
that  pruritus  is  most  often  a  symptom  of 
external  irritation,  and  care  should  be  taken 
to  exclude  in  the  diagnosis  such  conditions 
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as  pediculosis  and  scabies ;  other  parasites 
must  be  remembered — gnats,  bugs,  fleas,  &e. ; 
coarse  articles  of  clothing  may  be  the  cause. 
After  exhausting  these,  the  above-mentioned 
causes,  such  as  dyspepsia,  should  be  investi- 
gated, and  the  urine  examined  in  all  cases. 

Possibly  we  may  have  to  do  with  urticaria, 
no  lesions  being  visible.  In  such  cases  there 
would  be  a  history  of  wheals  at  some  period 
of  the  disease.  In  local  forms,  such  causes  as 
those  suggested  must  be  searched  for. 

Teeatment. — For  general  pruritus,  if  no 
cause  can  be  found,  the  diet  must  be  simple, 
and  the  bowels  freely  relieved.  If  causes  exist, 
such  as  dyspepsia  or  hepatic  trouble,  these 
must  be  dealt  with  on  general  principles. 
These  measures  failing,  cannabis  indica  may 
be  tried,  V\  x.  of  the  tincture,  increased  to 
171^  xx.,  three  times  a  day,  well  diluted  with 
mucilage,  and  taken  after  meals.  As  external 
remedies,  the  following  lotions  will  be  found 
useful:  Liquor  carbonis  detergens  5ij->  water 
to  ^viij.;  carbolic  acid  in  water  1  in  60; 
perchloride  of  mercury  gr.  j.-ij. ;  water  gj. ; 
this  possesses  the  advantage  of  being  odour- 
less. Camphor  and  chloral,  equal  parts, 
ruhbed  down  in  a  mortar  to  liquefaction; 
this  may  be  used  pure  or  diluted.  Baths 
are  useful  containing  alkalis,  or  sulphurated 
potash  giv.  in  30  gallons  of  water.  For 
pruritus  vulvae  strong  solution  of  subacetate 
of  lead  5ss.  to  Jj.  of  water ;  or  a  solution  of 
nitrate  of  silver  gr.  v.-xx.  to  §j.  of  water, 
may  be  painted  on  every  two  days,  or  the 
compound  tincture  of  benzoin  may  be  painted 
on  every  night.  For  pruritus  ani,  mercurial 
ointments  containing  ammoniated  mercury 
gr.  x.— xx.  to  §j.  of  lard,  or  calomel  gr.  x. 
to  Jj . ;  these  may  be  combined  with  carbolic 
acid  or  creasote.  Sponging  the  scrotum  or 
vulva  with  water  as  hot  as  it  can  be  borne 
generally  gives  relief  for  a  time. 

Edwaed  J.  Spaeks.    Alfeed  Sangstee. 

PRUSSIC  ACID,  Poisoning  by.— 

Synon.  :  Fr.  Empoisonnement  par  I'Acide 
CycmhyaWique;  Ger.  Cyanwasserstofsawe- 
vergiftung. 

Prussic  or  hydrocyanic  acid  is  one  of  the 
best  known  and  most  deadly  _  of  poisons.  In 
the  anhydrous  condition  it  is  stated  to  kill 
with  almost  Hghtning-like  rapidity.  Prussic 
acid  is  met  with  in  commerce  only  in  a 
diluted  state.  In  this  country  two  strengths 
of  prussic  acid  are  usual,  the  Pharmacopceial 
acid  containing  2  per  cent.,  and  the  so- 
called  Scheele's  acid  containing  about  4  per 
cent.,  of  anhydrous  prussic  acid  in  aqueous 
solution.  The  soluble  cyanides,  more  espe- 
cially cyanide  of  potassium,  largely  used  by 
photographers  and  by  electro-platers,  are 
common  articles  of  commerce,  and  produce 
the  same  deadly  results  as  the  acid  itself. 
The  fatal  dose  of  prussic  acid  is  the  equiva- 
lent of  about  one  grain  of  the  anhydrous  acid. 

Anatomical  Chaeactees. — In  persons  who 


have  died  of  prussic  acid  poisoning,  the  eyes 
are  glistening ;  the  extremities  are  blue  ;  the 
face  is  pale  or  livid ;  and  the  hps  are  cyan- 
osed.  The  blood  throughout  the  body  has 
frequently  the  peculiar  odour  of  the  acid,  and 
is  of  a  dull  hue,  with  a  peculiar  bluish  cast — 
a  glimmering  appearance.  The  stomach  is 
sometimes  reddened,  but  not  more  than  is 
common  after  other  asphyxial  modes  of  death. 

Symptoms. — In  fatal  doses  the  symptoms  < 
of  prussic  acid  poisoning  set  in  very  speedily; 
and  in  consequence  of  the  readiness  with 
which  this  poison  is  absorbed  from  the  ali- 
mentary canal,  and  diffused  throughout  the 
circulation,  the  onset  of  symptoms  is  reckoned 
by  seconds  rather  than  by  minutes.  Occa- 
sionally the  patient  may  be  able  to  walk  into 
an  adjoining  room,  to  compose  himself  in 
bed,  or  perform  like  actions  ;  but  it  is  rarely 
that  he  will  have  time  to  dispose  of  the  cup, 
glass,  or  bottle  in  which  the  poison  was  con- 
tained, before  he  is  taken  seriously  ill.  The 
symptoms  may  be  divided  into  three  stages. 
The  first  stage  is  very  brief,  andmanifests  itself 
by  difficult  respiration,  slow  cardiac  action, 
with  a  tendency  of  the  heart  to  stop  in  dia- 
stole, whilst  its  beats  are  irregular.  There  iB 
disturbed  cerebration,  and  an  awestricken 
aspect  of  countenance.  This  preliminary 
stage  speedily  ushers  in  the  second  or  convul- 
sive stage,  the  onset  of  which  is  occasionally 
signalised  by  a  piercing  shriek,  though  this 
is  less  frequently  observed  in  man  than  in 
animals.  With  widely  dilated  pupils,  the 
patient,  is  suddenly  thrown  into  violent 
clonic  and  tonic  convulsions.  The  respiration 
is  marked  by  shortness  of  inspiration,  and 
prolonged  efforts  at  expiration.  The  counte- 
nance becomes  cyanotic.  Vomiting  is  com- 
monly observed ;  and  the  urine,  feces,  and 
even  semen  in  the  male  are  spasmodically 
evacuated.  The  patient  now  sinks  down, 
probably  in  a  state  of  unconsciousness,  and 
with  complete  loss  of  muscular  power.  The 
convulsive  stage  speedily  passes  into  thethird, 
or,  as  it  may  be  termed,  asphyxial  stage, 
with  slow,  gasping,  stertorous  respiration, 
extreme  collapse,  loss  of  pulse,  and  more  or 
less  complete  paralysis  of  motion.  The  skin 
is  cold,  clammy,  and  cyanosed.  Death  may 
be  ushered  in  with  irregular  spasms.  The 
onset  of  symptoms  being  rarely  delayed 
beyond  one  or  two  minutes,  death  may  occur 
within  two  or  three  minutes  more.  Power 
of  volition  is  rarely  continued  hi  fatal  cases 
for  more  than  two  minutes  after  taking  the 
poison.  Fifteen  minutes  is  the  longest 
interval  which  has  been  known  to  elapse 
between  the  taking  of  the  poison  and  the 
commencement  of  symptoms  ;  and  then  the 
patient  recovered.  Should  the  patient  sur- 
vive for  thirty  minutes,  good  hopes  may  be 
entertained  of  recovery.  The  longest  period 
which  is  known  to  have  elapsed  between  the 
taking  of  the  poison  and  death  was  one  hour 
and  a  quarter. 
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Diagnosis. — This  is  rarely  difficult.  The 
foudroyant  character  of  the  illness,  and  the 
usually  speedy  death  of  the  patient,  coupled 
with  the  peculiar  odour  of  the  acid,  and  the 
finding  of  a  cup  or  glass  containing  the  rem- 
nants of  the  dose,  seldom  leave  any  doubt  as 
to  the  nature  of  the  case.  Nitro-benzol 
poisoning  closely  simulates  prussic  acid 
poisoning,  however,  except  that  the  onset  of 
symptoms  is  generally  rauch  later  in  nitro- 
benzol  poisoning  than  when  prussic  acid  has 
been  taken.  Nevertheless,  when  crude  bitter- 
almond  oil,  impure  from  the  presence  of 
prussic  acid,  has  been  swallowed,  the  close 
similarity  between  the  odour  of  the  oil  and 
that  of  nitro-benzol  may  lead  to  error.  For- 
tunately, the  same  treatment  may  be  adopted 
in  both  cases. 

Peognosis. — This  in  all  cases  is  very  doubt- 
ful ;  and  no  general  rules  can  be  laid  down. 

Treatment.  —  Prompt  inhalation  of  the 
fumes  of  ammonia  should,  if  possible,  never 
be  neglected.  The  successive  administration 
of  a  solution  of  the  mixed  per-  and  proto- 
salts  of  iron,  followed  by  an  alkaline  car- 
bonate, so  as  to  convert  the  acid  into  an  inert 
ferrocyanide,  has  been  recommended  on 
purely  chemical  grounds.  There  is,  however, 
seldom  or  never  time  to  admit  of  this  elabo- 
rate treatment.  A  more  practicable  mode  is 
to  treat  the  patient  with  alternate  douches  of 
warm  (115°  P.)  and  cold  water,  so  as  to 
stimulate  the  respiratory  functions ;  artificial 
respiration  may  also  be  employed,  together 
with  friction  of  the  limbs.  An  emetic  should 
be  administered.  Faradic  currents  of  elec- 
tricity to  the  cardiac  region  should  not  be 
neglected.  Atropine  is  not,  as  has  been 
asserted,  a  true  physiological  antidote  to 
prussic  acid;  but,  injected  subcutaneously, 
it  may  be  of  use  as  a  respiratory  stimulant. 
Spite  of  all  treatment,  the  patient  usually 
succumbs.  Thomas  Stevenson. 

PSEUDO-  tycvdfis,  false).— This  is  used 
as  a  prefix  to  various  names  of  conditions, 
and  signifies  that  they  simulate  certain 
diseases  or  conditions  which  they  really  are 
not ;  for  example,  pseudo-angina,  pseudo- 
asthma,,  and  pseudo-cyesis. 

PSEUDOCYESIS  tyevbf,s,  false;  and 
KVT)ms,  pregnancy). — A  synonym  for  spurious 
pregnancy.  See  Pregnancy,  Diseases  and 
Disorders  of. 

PSEUDO-HYPERTROPHIC  MUS- 
CULAR PARALYSIS. — See  Progres- 
sive Muscular  Dystrophy. 

PSEUDO-TABES. — A  term,  signifying 
false  tabes  or  locomotor  ataxy,  which  is  given 
to  certain  forms  of  multiple  neuritis  occurring 
more  especially  after  poisoning  by  alcohol, 
arsenic,  or  as  a  sequence  of  diphtheria,  in 
which  the  paralytic  symptoms  are  generally 
slight,  but  where  the  muscular  sense  and 


other  modes  of  sensibility  are  more  or  less 
involved,  with  the  result  of  producing  an 
ataxic  condition  of  the  limbs.  See  Neuritis, 
Multiple. 

PSILOSIS  (^tXor,  bare).— Synon.  :  Pai- 
losis  LingucB  et  Mucosce  Intestini ;  Popu- 
larly known  in  the  East  as  '  Sprue,'  a  term 
applied  to  the  disease  by  the  Dutch,  the 
word  having  reference  to  the  symptoms  in 
the  mouth. 

Definition. — A  chronic  disease  of  the 
digestive  tract,  so  far  as  is  known  occurring 
only  in  certain  parts  of  Asia ;  unattended  by 
fever ;  the  most  marked  symptoms  being 
diarrhoea,  rawness  and  soreness  of  the  tongue 
and  throat,  with  a  disposition  to  superficial 
ulcerations  of  the  buccal  mucous  membrane, 
the  presence  of  dyspeptic  symptoms  of  various 
kinds,  the  passage  of  characteristic  frothy, 
yellowish,  or  greyish-yellow,  pultaceous  stools, 
progressive  debility,  emaciation,  and,  in  un- 
favourable cases,  terminating  in  death  from 
atrophy  and  exhaustion ;  the  disease  in  such 
cases  usually  lasting  over  several  years. 

iETiOLOGY. — The  disease  is  climatic.  Cases 
of  it  occur  in  Ceylon,  the  Straits  Settlements, 
Indo-China,  Java,  Manila,  and  apparently 
the  whole  coast  of  China,  more  particularly 
the  south.  The  cause  is  unknown,  but  the 
probability  of  a  bacterial  origin  is  consider- 
able. In  one  case  the  writer  found  that  a 
particular  rod-bacterium  prevailed  in  the 
motions  in  numbers  over  the  other  organ- 
isms in  proportion  as  the  disease  was 
aggravated;  and  in  cultivation-experiments 
this  organism  liquefied  the  gelatine  with 
great  rapidity.  In  two  recent  cases  under 
the  writer's  care,  Dr.  Wethered  found  a 
similar-shaped  bacterium  present  in  almost 
pure  cultivations  in  enormous  quantities. 

Anatomical  Characters. — The  pathology 
of  this  disease  has  not  yet  been  much  investi- 
gated, although  it  has  been  recognised  for 
some  time  that  in  fatal  cases  the  small  in- 
testine is  thin,  shining,  and  translucent ; 
generally  in  a  condition  recognised  as  atro- 
phic, and  lined  by  a  covering  of  mucoid 
material  which  gives  to  the  gut  a  peculiar 
velvety  feel  when  handled,  as  though  there 
had  been  some  thickening  of  the  coats,  which, 
however,  does  not  occur.  The  only  case 
known  to  the  writer  in  which  the  intestine 
has  been  examined  microscopically  is  de- 
scribed by  him  in  a  paper  in  the  British 
Medical  Jownal  for  June  14,  1890,  which 
contains  a  report  by  Dr.  Wethered  of  a  care- 
ful examination  he  had  made  in  a  fatal  case 
which  was  under  the  writer's  care.  In  this' 
caso  the  stomach,  duodenum,  upper  part 
of  jejunum,  and  large  intestine  were  found 
practically  healthy.  The  tonguo  was  found 
to  be  denuded  of  its  epithelium  in  certain 
circumscribed  parts.  The  whole  of  the 
oesophagus  was  extensively  diseased,  the 
lining  and  glandular  epithelium  of  the  tube 
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being  entirely  destroyed,  and  the  surface 
formed  by  the  bare  submucosa.  In  the  lower 
part  of  the  jejunum  there  was  slight  in- 
flammatory exudation  around  Lieberkuhn's 
crypts,  with  a  little  destruction  of  the  follicles 
at  some  parts.  In  the  ileum  the  mucosa  was 
almost  entirely  destroyed,  its  place  being 
taken  by  a  soft  structureless  substance.  The 
submucosa  was  thickened,  and  contained  an 
abundance  of  fibrous  tissue  of  a  solid  cha- 
racter. The  coats  of  the  blood-vessels  were 
thickened — a  condition  of  sclerosis. 

Symptoms. — The  symptom  to  which  the 
patient's  attention  is  most  directed  is  the  oc- 
currence of  diarrhoea,  which  varies,  however, 
very  greatly  in  different  cases.  Sometimes 
it  begins  insidiously,  the  one  irregular  loose 
motion  in  the  morning  scarcely  attracting 
attention,  and  it  might  be  overlooked  entirely 
if  there  were  not  other  symptoms  associated 
with  it,  such  as  griping  and  general  uneasi- 
ness. In  other  cases  the  diarrhoea  is  more 
marked  from  the  beginning,  the  patient 
having  several  loose  motions  during  the  early 
morning  without  any  further  diarrhoea  until 
the  following  day.  There  are  cases,  on  the 
other  hand,  of  which  the  writer  has  recently 
observed  one  well-marked  example,  in  which 
the  disease  begins  with  a  sudden  acute 
diarrhoea  which  lasts  unchecked  by  remedies, 
within  a  short  time  other  characteristic 
symptoms  being  observed.  The  amount  of 
diarrhoea  frequently  bears  no  proportion  to 
the  other  symptoms,  being  sometimes  com- 
paratively slight  in  otherwise  well-marked 
cases.  The  motions  are  characteristic.  At 
the  outset  they  may  consist  of  a  copious  dis- 
charge of  a  pale  straw-coloured  yellowish 
fluid,  which  is  passed  especially  in  the  early 
morning,  causing  considerable  weakness. 
During  the  day  this  diarrhoea  ceases,  the 
patient  feels  gradually  stronger  as  the  day 
advances,  and  towards  the  afternoon  he 
usually  feels  quite  well.  In  this  way  he 
may  neglect  his  condition  entirely  for  a 
period  of  many  months,  during  which  time  he 
is  gradually  but  steadily  losing  strength  and 
weight.  Sooner  or  later,  but  sometimes  at 
the  beginning,  the  motion  is  more  character- 
istic of  the  disease,  consisting  of  the  discharge 
of  large  quantities  of  a  pultaceous  mass,  fre- 
quently of  a  putty  or  slate  colour,  sometimes 
pale  yellow,  sometimes  brown.  During 
periods  of  aggravation  this  large  pultaceous 
discharge  may  contain  an  admixture  of 
minute  thread-like  portions  of  a  whitish  sub- 
stance. The  motions  have  always  a  tendency 
to  be  frothy.  When  they  consist  of  the 
abundant  putty-coloured  pultaceous  mass, 
the  frothy  appearance  on  the  surface  is  often 
found  covered  with  air-bubbles  of  various 
sizes,  as  if  a  process  of  active  fermentation 
were  going  on.  Stools  of  this  latter  quality 
are  characteristic  of  the  fully  developed  stage 
of  the  disease.  In  cases  that  do  badly,  the 
motions,  during  this  stage,  may  vary  con- 


siderably from  time  to  time,  sometimes  being 
of  a  watery  or  a  dirty  brown  colour,  and  at 
other  times  of  a  light  yellow,  with  intervals 
of  the  return  of  the  pultaceous  stool,  which 
is  found  to  contain,  if  carefully  examined, 
portions  of  whatever  food  the  patient  is  taking 
passed  quite  unchanged.  Even  when  allow- 
ance is  made  for  the  large  quantity  of  watery 
discharge  in  the  motions,  the  quantity  passed 
is  out  of  proportion  to  the  amount  of  nourish- 
ment taken,  showing  habitual  deficiency  of 
absorption  in  the  intestine. 

Early  in  the  disease,  and  simultaneously 
with  the  disordered  condition  of  the  bowels, 
the  patient  becomes  conscious  of  a  tenderness 
in  the  mouth.  At  first  there  may  be  simply 
intolerance  of  hot  food  (as  regards  tempera- 
ture), or  of  hot  condiments,  or  of  alcohohc 
drinks.  Pepper,  sherry,  &c,  burn  his  mouth, 
the  tongue  particularly.  At  the  same  time 
the  tip  of  the  tongue  is  felt  to  be  tender 
when  pressed  against  the  teeth.  This  tender- 
ness may  lead  to  a  slight  defect  of  articula- 
tion. In  the  early  stages  the  tongue  may  be 
observed  to  be  covered  with  a  shining  white 
fur,  which  is  deficient  at  certain  parts,  show- 
ing patches  of  a  bright  red ;  the  tip  particu- 
larly, as  well  as  the  sides,  being  of  a  bright 
rosy  red  colour.  "When  the  tongue  is  tilted 
up,  the  under-surface  is  seen  to  be  redder 
than  usual,  and  generally  with  some  parts 
redder  than  the  rest.  As  the  disease  pro- 
gresses the  fur  gradually  disappears,  large 
papillae  being  prominent  for  a  time.  "While 
this  process  is  going  on,  there  may  develop 
on  any  part  of  the  tongue,  but  more  usually 
on  the  tip  and  at  the  sides  and  under  the 
tip,  characteristic  superficial  ulcers,  which, 
while  they  destroy  the  investing  epithelium, 
do  not  extend  into  the  subjacent  tissue. 
These  painful  superficial  ulcerations  may 
vary  in  size  from  a  pin's  head  to  a  three- 
penny piece,  or  sometimes  even  larger,  the 
larger  ones  being  usually  found  in  the  mucous 
membrane  of  the  cheek.  The  gums  may 
become  swollen,  tender,  and  prone  to  bleed. 
Sometimes  one  large  solitary  ulcerated  patch 
may  exist  on  the  cheek  or  lip.  Eventually 
the  fur  completely  disappears  from  the  tongue, 
which  becomes  apparently  entirely  denuded 
of  epithelium,  no  papillae  being  visible,  and 
the  whole  surface  presenting  a  dull  red  colour, 
more  or  less  traversed  by  longitudinal  and 
transverse  furrows,  the  portions  between 
these  furrows  being  smooth.  In  some  cases, 
in  the  advanced  disease  the  tongue  is  very 
red,  dry,  glazed,  and  shining,  and  may  or 
may  not  present  cracks  and  crevices.  The 
extreme  aneemia  which  sometimes  becomes 
a  prominent  symptom  1  produces  a  peculiar 

i  The  aneemia  in  this  disease  possesses  peculiari- 
ties that  well  merit  further  attention.  In  a  man, 
aeed  thirty,  under  the  writer's  care,  in  whom  the 
disease  was  well  marked,  hut  not  in  an  advanced 
stasre,  Dr.  Wethered  found  the  number  of  red  cor- 
puscles reduced  to  2,000,000  per  cubic  millimetre, 
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appearance  in  the  tongue,  the  part  towards 
the  tip  being  of  a  pale  tallow-like  colour. 
At  this  stage  the  mucous  membrane  of  the 
cheeks,  lips,  and  palate  (where  not  the  seat 
of  superficial  ulceration)  is  of  a  dull,  very 
pale  yellow  colour.  There  are  rare  cases  in 
which  the  affection  of  the  tongue  is  almost 
the  only  symptom  present,  the  patient  being 
unconscious  of  any  diarrhoea,  although  the 
motion  when  examined  will  be  found  to  be 
slightly  altered  in  colour  or  consistence. 
The  patient  in  these  cases  complains  bitterly 
of  the  irritability  of  the  mouth  and  soreness 
of  the  tongue,  but  does  not  otherwise  feel 
especially  distressed. 

The  rawness  is  not  always  confined  to  the 
tongue.  The  passage  of  hot  food  or  drink 
may  be  painfully  felt  in  the  whole  course  of 
the  gullet,  the  tender  condition  of  this  tube 
sometimes  rendering  the  swallowing  of  solid 
morsels  extremely  painful  and  difficult,  and 
giving  rise  to  prolonged  and  painful  hawking, 
vomiting,  and  sometimes  coughing.  This 
condition  occasionally  develops  early,  and 
may  be  out  of  all  proportion  to  the  other 
symptoms,  the  patient  sometimes  requiring 
to  get  up  five  or  six  times  during  the  night 
to  rinse  his  mouth  with  water  in  order  to 
relieve  the  dry  hot  sensation  from  which  he 
suffers. 

At  an  early  stage  of  the  disease  dyspeptic 
symptoms  develop,  and  sometimes  give  rise 
to  much  distress,  the  patient  being  troubled 
with  flatulence,  heartburn,  and  sour  eructa- 
tions. He  suffers  from  a  capricious  appetite, 
sometimes  characterised  by  a  craving  for 
meat.  After  the  disease  has  lasted  some  time, 
and  when  the  will  is  weakened  from  the  pro- 
gressive debility,  frequently  the  patient  can- 
not be  restrained  from  indulging  in  various 
kinds  of  highly  indigestible  foods,  which  are 
found  in  the  stools  absolutely  unchanged,  and 
which  increase  his  sufferings  and  weakness 
by  exciting  considerable  diarrhoea. 

The  mental  condition  of  the  patient  is 
noteworthy.  He  is  irritable,  frequently  de- 
pressed, and  towards  the  later  stages  of  the 
disease  often  extremely  difficult  to  manage, 
refusing  to  acknowledge  the  gravity  of  his 
condition,  and  insisting  on  indulgence  in  foods 
which  he  cannot  digest. 

Coubsk  and  Terminations. — The  disease  is 
essentially  a  chronic  one,  being  unattended 
by  fever.  The  urine  is  usually  free  from 
albumen.  The  liver  gradually  shrinks  in 
size,  and  eventually  it  becomes  very  small ; 

the  proportion  of  white  corpuscles  to  red  being  1  in 
160.  On  the  other  hand,  notwithstanding  this  great 
diminution  of  the  red  corpuscles,  there  was  08  per 
cent,  of  hemoglobin.  (By  Fleischl's  hremometor.) 
After  a  month  of  milk  diet  the  red  corpuscles  had 
increased  to  8,580,000  per  cubic  millimetre,  the  pro- 
portion of  white  corpuscles  to  red  being  1  in  190, 
whilst  the  hemoglobin  was  65  per  cent.  There 
was  thus,  in  this  case,  with  an  extraordinary  diminu- 
tion of  the  red  corpuscles,  a  comparative  increase  in 
the  percentage  of  haemoglobin. 


but  there  is  no  reason  to  believe  that  this 
organ  is  primarily  at  fault.  Suchjpost-mortem 
evidence  as  has  been  obtained  negatives  the 
idea  that  the  frequent  paleness  of  the  motions 
is  due  to  any  affection  of  the  liver. 

The  abdomen,  except  at  the  very  beginning 
and  the  very  end  of  the  disease,  is  usually 
tumid,  bulging  in  the  epigastrium,  tympanitic, 
giving  a  soft  doughy  feeling  to  the  touch  ;  the 
tumidity  being  more  noticeable  as  the  patient 
progressively  emaciates.  The  disease,  which 
may  last  for  a  period  of  years,  is  attended 
with  general  atrophy  and  anaemia,  the  sub- 
cutaneous fat  gradually  disappearing  till  the 
patient  reaches  an  extreme  stage  of  emacia- 
tion, which,  combined  with  the  projecting 
eyes,  pearly  conjunctiva,  and  extreme  pallor, 
give  rise  to  a  peculiar  and  characteristic  ap- 
pearance. In  the  later  stages,  and  whilst 
recovery  is  still  possible,  there  may  be  con- 
siderable oedema  of  the  legs,  with  a  rough 
harsh  skin.  In  fatal  cases  the  patient  usually 
sinks  with  great  slowness,  death  being  mainly 
brought  about  by  his  being  essentially  starved 
to  death,  the  processes  of  digestion  and  ab- 
sorption having  been  for  a  considerable  time 
almost  entirely  annihilated. 

Diagnosis. — This  disease  might  possibly 
he  mistaken  for  dysentery  by  the  inexpe- 
rienced, and  is  apt  to  be  confounded  with 
various  forms  of  diarrhoea  which  are  common 
in  the  tropics.  In  chronic  dysentery,  the 
mucus  in  the  stools,  the  evidence  of  local 
irritation  in  the  colon,  inclination  to  strain, 
and  the  previous  history  of  the  attack,  to- 
gether with  the  absence  of  the  characteristic 
symptoms  of  psilosis,  ought  to  be  sufficient 
to  prevent  any  confusion  between  the  two 
diseases.  At  the  beginning  of  the  malady  it 
might  be  difficult  to  distinguish  psilosis  from 
other  forms  of  diarrhoea,  but  after  a  time  the 
condition  of  the  tongue,  mouth,  and  gullet, 
and  the  characteristic  pultaceous  stools  which 
have  been  described,  ought  to  be  sufficient  to 
establish  the  diagnosis.  In  simple  diarrhoea 
of  the  tropics  there  is  not  present  the  peculiar 
local  changes,  in  the  epithelium  of  the  tongue 
and  mucous  membrane  of  the  mouth,  nor  are 
the  symptoms  in  the  gullet  present  which  are 
characteristic  of  psilosis ;  and  those  who  are 
experienced  in  both  affections  should  have 
little  difficulty  in  distinguishing  the  frothy 
pultaceous  masses  of  the  latter  disease.  The 
peculiar  changes  in  the  mouth  and  throat 
are  typical  and  distinctive.  In  the  last  stages 
of  psilosis  and  of  prolonged  tropical  diarrhoea 
the  symptoms  of  exhaustion  and  emaciation 
are  much  the  same ;  and  in  chronic  exhaust- 
ing diarrhoea  the  tongue  may  become  bare 
and  raw,  with  a  formation  of  numerous 
aphthous  spots  in  the  mouth,  which  still 
further  tends  to  obliterate  the  lines  of  dis- 
tinction between  the  diseases  in  the  fatal 
stages.  In  such  cases  it  is  necessary  to  take 
into  account  the  previous  history  of  the 
case. 
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Prognosis.  —  Psilosis  is  always  a  grave 
disease,  its  gravity  increasing  in  proportion 
to  the  age  of  the  patient.  In  the  earlier 
stages  it  is  very  difficult  to  get  the  sufferer 
to  realise  the  serious  nature  of  his  malady. 
Patients  under  forty,  who  are  willing  to 
undergo  the  self-denial  of  suitable  treatment, 
will  probably  recover,  particularly  if  they 
remove  to  a  temperate  climate  ;  but  relapses 
are  apt  to  occur  for  one  or  two  years  after 
recovery  is  apparently  complete,  particularly 
if  the  patient  returns  to  a  country  where  the 
disease  is  endemic.  In  patients  who  are 
middle-aged,  and  particularly  those  who  are 
over  fifty,  the  gravity  of  the  disease  is  much 
increased ;  but  even  at  this  age,  if  the  con- 
stitution has  been  naturally  strong,  perma- 
nent recovery  may  take  place  in  cases  in 
which  the  disease  has  lasted  over  a  consider- 
able period.  In  all  cases,  even  the  slightest, 
it  is  advisable  to  point  out  to  the  patient 
and  his  friends  that  the  gravity  of  the  case 
is  out  of  proportion  to  the  mere  amount  of 
diarrhoea  present. 

Treatment.  —  The  treatment  which  has 
been  found  on  empirical  grounds  to  answer 
best  is  in  accordance  with  what  has  been 
recently  ascertained  in  connexion  with  the 
morbid  condition  of  the  small  intestine.  The 
object  is  to  give  the  weakened  bowel  (ileum) 
as  complete  rest  as  possible.  The  patient 
should  be  instructed  to  keep  his  bed  for 
several  weeks,  after  which  time  the  probable 
improvement  of  the  symptoms  usually  per- 
mits his  spending  part  of  the  day  on  the  sofa 
or  in  an  easy  chair ;  but  experience  has  shown 
that  there  is  great  advantage  in  maintaining 
the  recumbent  posture  for  some  time.  A 
flannel  bandage  should  be  applied  to  the 
abdomen.  An  exclusive  milk  treatment  is 
then  begun.  Pure  fresh  milk  should  be  given 
tepid,  at  intervals  of  an  hour  or  even  less 
from  early  morning  to  late  evening,  the 
quantity  given  each  time  being  calculated  in 
accordance  with  the  total  quantity  allowed. 
A  small  person  will  do  very  well  for  a  time  on 
four  pints  a  day.  This  is  about  the  minimum 
quantity  given  in  the  writer's  experience. 
In  the  case  of  a  man  of  ordinary  size,  he 
hegins  with  five  to  six  pints  daily,  and  in  a 
large  person  even  more.  From  three-quarters 
to  one  tumblerful  is  found  to  be  the  usual 
quantity  given  each  hour.  In  favourable 
cases  the  improvement  begins  to  be  evident 
within  a  few  days ;  the  soreness  disappears 
from  the  mouth  ;  the  motions  become  gradu- 
ally more  consistent,  until  eventually  they 
become  solid,  the  colour  remaining  for  some 
time  white  and  creamy-looking.1    When  the 

1  In  a  paper  by  the  writer,  which  has  been  pub- 
lished in  the  75th  volume  of  the  Medico-Ohirurgical 
Transactions,  it  is  shown  by  chemical  analysis  that 
the  whiteness'  of  the  motions,  which  may  continue 
over  long  periods  during  convalescence,  is  not  due 
to  absence  of  bile,  and  that  colourless  stools  may 
'  exist  whilst  the  functions  of  both  the  liver  and  the 
pancreas  are  active. 


motions  become  solid,  the  quantity  of  milk 
is  gradually  increased  until  eight  or  even  nine 
pints  or  more  are  given.  After  a  few  weeks 
there  is  usually  considerable  constipation, 
giving  rise  to  pain  and  soreness,  and  necessi- 
tating frequently  the  use  of  an  enema.  At  this 
period  rhagades  are  apt  to  form  at  the  anus, 
and  require  to  be  touched  with  nitrate  of  silver. 
After  the  bowels  have  remained  regular  for 
several  weeks,  gradual  additions  are  made  to 
the  diet ;  but  here  we  find  much  difference 
in  the  idiosyncrasies  of  individual  patients. 
Arrowroot  is  usually  first  given  in  small  quan- 
tities in  addition  to  the  milk,  and  beef-tea  is 
usually  well  borne.  After  these  have  been 
added  for  a  week,  if  there  be  no  return  of  the 
symptoms,  one  or  two  raw  eggs  a  day  may- 
be tried ;  but  there  are  cases  in  which  eggs 
disagree.  At  the  same  time,  stale  bread 
soaked  in  hot  water,  pressed,  and  eaten  with 
milk  and  sugar,  is  usually  well  borne,  and 
greatly  adds  to  the  patient's  strength.  After 
a  week  or  a  fortnight  of  this  diet,  the  patient 
may  be  tried  cautiously  with  boiled  white 
fish — whiting,  haddock,  or  sole.  The  next 
change  in  diet  should  be  a  few  ounces  of 
chicken  or  partridge,  and  after  some  days  this 
may  be  alternated  with  boiled  mutton,  after 
which  time  cauliflower  may  be  tried.  About 
the  same  time  that  fish  is  given  fruit  may  be 
tried,  bananas  or  grapes,  the  skins  and  seeds 
being  rejected.  In  connexion  with  all  these 
articles  of  food,  it  is  important  to  bear  in  mind 
that  any  one  of  them  may  in  some  patients 
cause  a  relapse  of  the  symptoms.  When  a 
relapse  occurs  the  patient  should  be  at  once 
put  back  on  milk  diet,  and  kept  on  it  for  four 
or  five  days,  when  the  additions  to  diet  may- 
be again  begun,  this  time  avoiding  the  par- 
ticular article  of  food  that  had  been  found  tc 
disagree.  The  writer  has  known  relapses  pro- 
duced by  eggs  (which  are  usually  well  borne) 
after  recovery  had  begun.  Although  fish  is 
usually  well  borne,  he  has  known  a  relapse 
brought  on  by  boiled  whiting,  and  so  on  with 
almost  every  article  of  food  he  has  tried, 
with  the  exception  of  milk.  Unfortunately, 
there  are  cases,  although  very  rare,  in  which 
milk  cannot  be  borne,  and  indeed  seems  to 
aggravate  the  symptoms,  in  which  case 
koumiss  or  simply  aerated  milk  should  be 
tried ;  and  if  theso  also  fail  we  must  fall 
back  on  the  expressed  juice  of  raw  meat, 
strong  beef-tea,  chicken  jelly,  and  such-like 
substances.  On  account  of  the  tendency  to 
relapse,  the  patients  require  to  be  encouraged 
and  reassured,  as  in  well-managed  cases  the 
relapses  usually  do  not  last  more  than  four 
or  five  days.  When  the  patient  has  been 
able  to  digest  solid  food,  and  there  is  no  re- 
turn of  the  distinctive  symptoms,  he  should 
be  allowed  to  go  out ;  but  he  must  for  a  long 
time  avoid  fatigue.  A  chill  will  at  any  time, 
for  months  after  he  has  apparently  recovered, 
produce  a  relapse.  Drugs  have  no  effect  on 
the  disease,  although  a  slight  temporary  1m- 
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provenient  inay  sometimes  be  seen  after  the 
exhibition  of  a  small  dose  of  rhubarb.  For 
a  severe  diarrhoea  with  pain,  which  occurs 
occasionally,  particularly  in  the  relapses,  a 
moderate  dose  of  laudanum  is  useful,  but 
opium  has  no  curative  effect  on  the  malady. 
The  patient  should  not  return  to  the  country 
where  the  disease  occurs  if  he  can  avoid 
doing  so,  as  experience  shows  tbat  relapses 
are  common  in  these  circumstances.  Where 
the  return  is  unavoidable,  if  possible  a  whole 
year  should  be  allowed  to  elapse  after  com- 
plete recovery,  before  leaving  again  for  the 
East.  Patients  who  remain  at  home,  and 
who  have  made  a  good  recovery,  usually 
enjoy  fairly  good  health ;  and  several  patients 
who  were  seen  by  the  writer  some  years  ago, 
suffering  severely  from  this  disease,  are  now 
able  to  lead  active  lives  in  England,  their 
recovery  and  good  health  being  completely 
sustained.  G.  Thin. 

PSOAS  ABSCESS.— Synon.:  Fr.  Abces 
du  Psoas ;  Ger.  Psoasabscess. 

Definition.— An  abscess  within  the  sheath 
of  the  psoas  muscle,  almost  always  of  spinal 
origin. 

^Etiology. — Caries  of  the  lower  dorsal  or 
lumbar  spine  is  the  cause  of  psoas  abscess, 
and  these  being  the  regions  of  the  spine 
most  commonly  diseased,  this  is  the  com- 
monest form  of  spinal  abscess.  The  caries 
is  almost  always  tubercular.  Syphilis  and 
actinomycosis  are  very  rare  causes.  Barely, 
too,  an  abscess  starting  from  the  hip -joint 
makes  its  way  into  the  sheath  of  the  psoas, 
and  travels  upwards  in  it,  even  to  a  lumbar 
transverse  process,  as  the  writer  has  seen  in 
a  case  of  pysemic  suppuration  in  both  hip- 
joints.  It  is  said  that  a  suppurative  inflam- 
mation may  arise  within  the  psoas  sheath, 
unconnected  with  disease  of  bone  or  joint, 
but  supposed  to  be  consequent  upon  strain 
or  exposure  to  cold. 

Anatomical  Characters. — The  disease 
may  begin  on  the  surface  of  one  or  two 
vertebra :  a  tubercular  periostitis  results 
and  generally  spreads  over  several  bodies 
(anterior  caries,  caries  without  curvature), 
a  form  occurring  chiefly  in  adults,  specially 
liable  to  end  in  abscess,  and  formerly  re- 
garded as  exceptionally  fatal.  An  abscess 
from  such  a  source  lifts  up  the  anterior 
common  ligament,  and  all  structures  in  front 
of  it,  such  as  vessels,  pillars  of  the  dia- 
phragm, and  so  forth  ;  these  become  matted 
together  in  dense  fibrous  tissue,  and  form 
the  anterior  wall  of  the  abscess  cavity. 
More  commonly  the  disease  appears  in  the 
body  of  one  or  two  vertebra;  close  to  an  in- 
tervertebral disc,  because,  as  is  supposed,  it 
as  here,  at  the  junction  of  bone  and  cartilage, 
that  the  slight  injuries  which  so  often  pre- 
cede and  predispose  to  tubercular  disease 
take  effect.  The  result  of  the  settlement  of 
bacilli  is  the  formation  round  about  them 


of  an  inflammatory  infiltration,  which  may 
be  small  and  circumscribed  or,  more  rarely, 
diffused  throughout  the  body  of  the  vertebra 
as  a  general  osteitis.    In  either  case,  as  a 
rule,  it  tends  to  spread,  making  its  way 
towards  the   surface,  usually  the  antero- 
lateral :  a  periostitis  is  now  excited.    As  the 
infiltration  spreads  it  caseates  and  dies  in  its 
older  portions.     The  infiltration  ordinarily 
eats  away  the  cancelli,  and,  under  the  in- 
fluence of  pressure,  the    part  above  the 
eroded  area  sinks  down  on  to  that  below 
it,  and  a  'Pott's  boss,'  or  projection  of  the 
spines,  is  thus  developed.    With  a  less  acute 
infiltration  sclerosis  of  bone  results,  and  a 
subsequent  exacerbation  of  the  inflammation 
or  caseation  of  the  products  will  lead  to  the 
formation  of  considerable  sequestra  of  dense 
bone.    Smaller  sequestra  are  frequent,  and 
result  from  caseation  of  an  infiltration  which 
still  contains  particles  of  uneroded  bone 
(caries   necrotica).     Having   reached  the 
surface  and  excited  a  periostitis,  the  disease 
may  spread  to  neighbouring  vertebrae,  skip- 
ping over  the  discs,  and  destroying  them  by 
eating  away  the  bone  on  each  side  of  them 
rather  than  by  direct  attack;  and  as  body 
after  body  is  eroded  the  curvature  increases. 
The  disease  may  be  arrested,  and  often  is 
so  under  suitable  treatment.     But  in  many 
cases,  especially  among  the  poorer  classes, 
and  among  adults  in  all  classes,  the  caseous 
material  '  softens,'  i.e.  becomes  mixed  up 
with  a  quantity  of  fluid  in  which  the  fatty 
cells  and  their  debris  float.    This  mixture 
constitutes  the  '  pus  '  of  chronic  abscesses ; 
it  is  thin  and  watery,  quite  opaque,  pale 
yellow-white,    often    contains  visible  and 
sometimes  large  masses  of  fattily  degenerated 
cells,  and  bony  and  calcareous  particles  may 
be  numerous  when  the  abscess  springs  from 
bone.    This  fluid,  as  it  increases,  presses 
onwards  in  the  direction  of  least  resistance. 
Starting  from  the  lower  dorsal  spine,  it  may 
pass  through  the  diaphragm  with  the  aorta, 
but  much  more  commonly  it  extends  later- 
ally beneath  the  pleura  so  as  to  reach  the 
highest  digitation  of  the  psoas  rising  from 
the  lower  edge  of  the  twelfth  dorsal  vertebra. 
With  this  slip  it  passes  beneath  the  internal 
arched  ligament  of  the  diaphragm,  and  thus 
enters  the  sheath  of  the  psoas.    Pus  from 
lumbar  vertebra  may  enter  the  sheath  at 
once,  if  the  disease  reaches  the  surface  at  a 
point  from  which  one  of  the  slips  of  the  psoas 
arises;  otherwise  the  subperiosteal  abscess 
travels  on  the  front  of  the  spine  and  extends 
laterally  until,  perhaps,  it  raises  one  of  these 
slips  of  origin  from  the  bone  and  thus  enters 
the  sheath.    The  aperture  of  communication 
botween  the  psoas  sheath  and  the  cavity  in 
front  of  the  diseased  bono  is  often  very  small ; 
there  may  be  more  than  one.     Having  thus 
entered  the  sheath  of  the  muscle,  the  pus  by 
its  constant  pressure  and  irritation  causes 
atrophy  of  the  muscle-cells,  and  inflammation, 
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which  leads  to  thickening  of  the  connec- 
tive tissue  into  a  capsule  for  the  pus  ;  this 
capsule  is  lined  with  a  thick  layer  of  very 
loosely  adherent  granulation-tissue,  which, 
no  doubt,  adds  its  quota  to  the  fluid  and  solid 
contents  of  the  cavity.  It  is  speedily  infected 
from  the  contents,  and  cheesy  points  in  it 
are  numerous.  Crossing  the  interior  of  the 
cavity  are  more  or  fewer  bands,  some  con- 
taining vessels,  others  nerves  of  the  lumbar 
plexus ;  pain  referred  to  their  distribution  is 
therefore  not  to  be  wondered  at.  Pressing 
on,  the  pus  may  so  distend  the  psoas  that  it 
will  reach  out  to  the  anterior  iliac  spine ;  but, 
usually,  fluid  as  far  out  as  this  lies  beneath 
the  iliac  fascia,  with  which  the  psoas  fascia 
is  continuous  on  its  outer  side.  An  abscess 
filling  the  iliac  fossa  and  not  passing  beneath 
Poupart's  ligament  is  called  an  '  iliac  ab- 
scess ; '  it  is  a  stage  of  a  psoas  abscess.  But 
from  the  iliac  fossa  it  is  said  that  pus  may 
pass  out  over  the  crest  through  Petit's 
triangle,  which  involves  its  bursting  through 
the  strong  iliac  fascia.  This  certainly  takes 
place  when  the  pus  makes  a  way  to  the  sur- 
face through  the  muscles  of  the  abdominal 
wall  just  internal  to  the  anterior  iliac  spine. 
With  or  without  filling  the  iliac  fossa,  the 
pus  usually  passes  down  behind  Poupart's 
ligament,  lying  external  to  the  femoral 
artery;  then,  taking  the  profunda  for  its 
guide,  it  runs  inwards  beneath  the  main  ves- 
sels, over  the  pectineus  and  adductor  brevis, 
between  the  adductors  longus  and  magnus, 
to  the  inner  side  of  the  thigh.  Barely  do 
we  see  an  abscess  of  such  extent  nowa- 
days ;  but  formerly  they  occasionally  ran 
even  down  to  the  internal  malleolus.  It  is 
common  for  diverticula  to  pass  from  the 
cavity  along  branches  of  the  profunda, 
especially  along  the  internal  circumflex, 
which  conducts  the  pus  to  the  face  of  the 
quadratus,  and  the  swelling  indicating  it 
presents  on  the  buttock  beneath  the  lower 
fibres  of  the  gluteus  maximus.  Besides  this, 
there  may  be  no  other  perceptible  swelling 
in  the  thigh;  it  must  not  be  mistaken  for 
an  abscess  pointing  through  the  great  sacro- 
sciatic  notch. 

Pus  from  lumbar  vertebrsB  may  pass  be- 
neath an  arch  of  origin  of  the  psoas  over 
the  side  of  a  vertebra;  then,  taking  the 
lumbar  artery  and  its  posterior  division  as 
its  guide,  the  pus  runs  back  internal  to  the 
inter- transverse  ligament,  and  issues  beneath 
the  latissimus,  having  escaped  from  between 
the  erector  and  quadratus.  This  is  the  '  lum- 
bar abscess  '  of  spinal  disease.  Barely  pus 
from  lumbar  caries  may  run  down  along  the 
great  vessels  into  the  pelvis. 

Symptoms. — At  first  the  symptoms  are 
those  of  spinal  disease.  If  an  abscess  is 
forming  quickly,  and  much  tension  within 
the  muscle-sheath  is  developed,  full  extension 
of  the  hip  causes  pain,  and  persistent  flexion 
is  consequently  maintained  ;  but  in  less  acute 


cases  there  is  often  no  history  of  pain,  lame- 
ness, or  flexion.  There  may  be  pain  along 
the  line  of  one  or  more  branches  of  the 
lumbar  plexus.  Even  the  ordinary  symp- 
toms of  spinal  disease  are  not  very  rarely 
absent,  and  a  swelling  in  the  groin  is  the 
first  thing  noticed.  It  often  seems  to  have 
appeared  suddenly;  lies  external,  and  per- 
haps also  beneath  and  internal  to  the  ves- 
sels ;  is  smooth,  rounded,  more  or  less  tense, 
and  more  or  less  fluctuant;  is  covered  by 
normal  skin ;  is  not  tender ;  has  a  distinct 
impulse  on  coughing;  and  disappears  more 
or  less  completely  in  the  recumbent  position 
or  on  pressure.  Fluctuation  is  obtainable 
between  a  fulness  above  Poupart's  ligament 
and  the  swelling  below  it.  Though  the 
former  may  be  slight,  it  is  generally  con- 
siderable, and  may  actually  distend  the 
abdomen  up  to  the  ribs.  Sooner  or  later, 
either  above  or  below  Poupart's  ligament,  the 
abscess  points  ;  the  skin  then  reddens,  thins, 
and  finally  gives  way.  This  may  take  place 
with  some  acuteness. 

Diagnosis. — There  is  no  difficulty  when 
the  abscess  is  typical,  and  spinal  disease 
marked.  But  a  swelling  like  an  iliac  or 
psoas  abscess  may  be  present  without  ob- 
vious spinal  disease.  The  probability  is 
that  it  is  of  spinal  origin,  and  searching 
inquiry  must  be  made  for  occasional  pain  in 
the  back  or  in  the  stomach ;  for  disinclination 
for  active  exercise  (especially  jumping),  and 
early  fatigue ;  for  any  tendency  to  use  the 
arms  to  take  off  part  of  the  weight  of  the 
body  from  the  legs;  and  for  slowness  or 
difficulty  in  performing  such  movements  as 
rising  from  the  stooping  or  sitting  posture 
being  noted.  The  spine  should  be  carefully 
examined  for  any  slight  prominence ;  and,  if 
any  is  found,  percussion  and  heat  must  be 
employed  here  to  strengthen  the  suspicion 
excited. 

The  surgeon  should  cause  the  patient — 
stripped  to  the  hips — to  execute  before  him 
all  the  movements  of  the  spine  (bending 
forwards,  backwards,  and  to  each  side,  and 
rotation  towards  each  side),  and  should  note 
whether  they  are  completely,  sharply,  and 
painlessly  performed,  and  if  all  the  spines 
seem  to  separate,  or  whether  certain  ones 
retain  their  distances,  indicating  that  a  length 
of  spine  is  held  fixed.  But  it  is  not  always 
possible  to  establish  a  certain  diagnosis,  as 
cases  in  the  writer's  experience  show. 

Failing  to  find  evidence  of  spinal  disease, 
it  becomes  necessary  to  seek  for  other  pos- 
sible causes  of  psoas  abscess :  the  hip-joint 
must  be  proved  healthy,  the  renal  region 
must  be  explored,  the  urinary  history  gone 
into,  and  the  urine  examined ;  the  possibility 
of  empyema  pointing  in  the  groin  must  be 
excluded  ;  in  case  of  iliac  abscess,  abscess 
from  disease  of  the  ilium,  perityphlitis 
abscess,  abscesses  following  on  pelvic  peri- 
tonitis and  parametritis,  soft  rapidly  growing- 


PSOAS  ABSCESS 


PSOKIASIS 


545 


tumours,  and  serous  and  hydatid  cysts  of  the 
iliac  fossa,  must  be  thought  of. 

Prognosis. — In  pre-antiseptic  days  this 
was  grave,  and  surgeons  advised  their 
patients  to  •  thank  God  for  every  day  that 
such  an  abscess  remained  closed.'  Under 
present  treatment  the  prognosis  is  good.  Its 
gravity  increases,  so  far  as  the  abscess  is  con- 
cerned, with  the  size  and  number  of 
branches  of  the  abscess,  and  with  the  age  of 
the  patient.  The  gravity  of  the  case  is 
greatly  increased  if  the  abscess  cavity  be- 
comes septic ;  children  are"  much  more 
likely  than  adults  to  survive  this  complica- 
tion. 

Treatment. — Simple  rest  has  its  advo- 
cates, who  maintain  that  under  such  circum- 
stances these  abscesses  often  dry  up.  How 
often  this  occurs  is  questionable ;  when  it 
does,  an  infective  caseous  mass  is  left — a 
constant  source  of  danger.  Repeated  aspira- 
tion may  lead  to  a  similar  result.  In  spite 
of  antiseptic  precautions  (which  are  most 
necessary),  sooner  or  later  a  puncture  gener- 
ally fails  to  heal,  inflames,  and  a  permanent 
aperture  is  established — probably  owing  to 
infection  of  the  skin  as  the  needle  is  with- 
drawn. Free  antiseptic  drainage  has  yielded 
good  results ;  but  for  weeks  and  months  a 
sinus  was  kept  open,  and  septic  infection 
was  more  or  less  frequent  according  to  the 
skill  and  care  of  those  in  charge.  Further, 
a  quantity  of  infective  material  is  left  when 
healing  results  from  this  treatment.  To 
destroy  the  infective  lining  of  the  cavity, 
Billroth  aspirated  or  tapped  the  cavity, 
washed  it  out  with  an  antiseptic  solution, 
and  finally  injected  a  mixture  of  glycerine 
and  iodoform,  which  was  left  in.  In  France, 
after  aspiration  a  solution  of  iodoform  in 
ether  was  injected — a  method  which  is  both 
difficult  to  carry  out  and  painful.  By  him- 
self and  others  Billroth's  original  method 
has  been  fully  developed ;  and  the  writer 
believes  it  to  be  the  best  at  present  known. 
The  object  in  view  is  to  remove  as  com- 
pletely as  possible  the  contents  and  the  lining 
membrane  of  the  cavity. 

The  danger  of  this  treatment,  the  details  of 
which  will  be  found  in  treatises  on  surgery, 
is  very  slight;  but  at  least  one  case  has 
died  (in  an  unaccountable  way)  very  shortly 
aftftr  operation.  The  writer  thinks  that  a 
psoas  or  iliac  abscess  should  be  thus  treated 
as  soon  as  it  is  discovered.  If  it  is  not  yet  J 
presenting  in  the  groin,  it  should  be  opened 
in  the  loin  through  an  incision  passing  out- 
side the  erector  and  through  the  quadratus 
on  to  the  psoas,  as  suggested  by  Mr.  Treves. 

Stanley  Boyd. 

PSORIASIS  tyipa,  scurf).— Synon.  : 
Lepra ;  Alphos ;  Fr.  Psoriasis ;  Ger.  Schup. 
penflechte. 

JJKFfNiTioN.— A  chronic  inflammatory  dis- 
ease, occurring  chiefly  on  the  extensor  aspect 


of  the  limbs,  and  consisting  of  discoid  patches 
with  scaly  crusts  on  a  red  base. 

Varieties. — There  is  really  only  one  kind 
of  psoriasis,  but  the  older  writers  gave  names 
to  the  different  phases  of  the  disease  founded 
upon  (1)  the  size  of  the  patches,  using  such 
qualifying  terms  as  punctata,  guttata,  num- 
mulata ;  (2)  the  extent  of  the  disease — diffusa, 
universalis ;  (3)  the  covering  of  the  patches — 
rupioides,  empyodes;  (4)  their  shape — circi- 
nata,  gyrata;  (5)  their  duration — inveterata, 
&c.  Scaly  syphilides  also  are  often  spoken 
of  as  syphilitic  psoriasis,  but  modern  derma- 
tologists avoid  all  these  artificial  and  am- 
biguous varieties,  which  are  of  no  practical 
importance  and  in  the  syphilides  are  mis- 
nomers. 

Etiology. — Psoriasis  attacks  equally  both 
sexes  and  all  classes.  It  is  rare  before  three 
years  of  age ;  on  the  other  hand,  it  seldom 
begins  after  fifty  years,  but  those  previously 
subject  to  it  may  go  on  having  it  up  to  any 
age.  It  is  hereditary  in  a  large  number  of 
cases,  but  not  very  strongly,  as  it  is  not  often 
that  more  than  one  or  two  in  a  large  family 
are  affected.  The  general  health  is  often 
quite  good,  but  depressing  influences,  whether 
of  mind  or  body,  will  often  determine  an 
attack  in  those  predisposed  to  the  disease. 
Gout  is  a  predisposing  factor  in  adult  life, 
but  only  in  a  small  proportion  of  cases. 
Spring  and  winter  are  the  most  common 
seasons  for  a  new  outbreak. 

Anatomical  Characters. — The  true  patho- 
logy of  psoriasis  is  still  unknown,  but  few 
dispute  that  the  process  itself  is  one  of 
moderate  inflammation  in  the  papillary  layer 
of  the  corium,  producing  cell-infiltration  and 
vascular  dilatation,  chiefly  round  the  hair- 
follicles  and  sweat-ducts.  The  layers  of  the 
rete  are  enormously  and  rapidly  increased, 
especially  over  the  papillae,  but  with  a  great 
tendency  to  premature  hornification  and  ex- 
foliation. The  papillae  are  much  enlarged 
by  the  down-growth  of  the  interpapillary 
processes.  A  few  pathologists  hold  that  the 
change  in  the  rete,  which  they  call '  kerato- 
lysis,' is  the  primary  condition,  to  which  the 
inflammatory  phenomena  are  secondary. 

Description.— No  part  is  absolutely  exempt 
from  attack,  but  the  disease  generally  appears 
first  and  in  its  most  typical  aspect  on  the 
extensor  surface  of  the  limbs,  especially  the 
elbows  and  knees,  and  the  parts  below ;  and 
it  is  often  confined  to  these  regions,  the 
flexor  aspect  being  actually  free  or  only  af- 
fected in  a  minor  degree.  Next  in  order  of 
frequency  are  the  scalp,  trunk,  the  back 
more  than  the  front,  the  face  comparativelv 
seldom,  but  more  frequently  in  women  and 
children  than  in  men,  while  the  palms  and 
Boles  are  rarely  attacked.  The  disease  is  in 
the  main  symmetrical  in  its  distribution. 

A  well-developed  patch,  which  may  be  from 
a  half  to  two  or  three  inches  in  diameter, 
is  well  defined  at  the  border,  contrasting 
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sharply  with  the  healthy  slrin,  and  consists 
of  a  brightly  reddened  disc  more  or  less 
concealed  by  silvery  scales  adhering  into  a 
spongy  crust.  When  this  is  removed,  the 
under-layer  being  generally  firmly  attached, 
bright  red,  easily  bleeding  points  are  brought 
into  view,  which  are  the  tops  of  the  enlarged 
papillae.  The  amount  of  scaliness  varies 
with  the  acuteness  of  the  process.  "When 
slowly  formed,  the  scales  are  closely  adherent 
to  each  other  and  to  the  plaque,  while  in 
acute  cases  they  flake  off  too  quickly  to  form 
crusts,  and  the  intensely  hypersemic  base  is 
freely  exposed.  On  the  back  of  the  hands 
and  the  face  the  scales  get  washed  off.  On 
the  scrotum  the  natural  moisture  has  the 
same  effect,  and  there  is  often  Assuring  and 
great  irritation.  On  the  palms  and  soles 
patches  are  seldom  seen,  but  the  epidermis 
is  dry,  thickened,  and  cracked,  imparting  a 
worm-eaten  appearance  to  the  part.  In  the 
scalp  the  hair  is  dry,  but  seldom  comes  out 
much,  except  in  acute  cases.  The  nails  are, 
however,  often  discoloured,  pitted,  furrowed, 
and  brittle. 

Development  and  Couese. — Each  lesion 
begins  as  a  pin's  head  sized  papule,  sur- 
mounted almost  from  the  first  by  a  scaly 
cap ;  this  speedily  enlarges  to  a  small  disc, 
which  continues  to  spread  peripherally  until 
a  patch  of  two  or  three  inches  diameter  may 
be  formed.  Larger  areas  are  produced  by 
coalescence  of  adjoining  patches ;  but,  how- 
ever extensive  they  may  be,  there  are  always 
some  areas  of  healthy  skin.  When  regres- 
sion takes  place  it  commences  in  the  centre, 
and  when  this  is  clear  a  circle  is  formed,  or, 
if  the  patches  have  previously  coalesced,  a 
gyrate  contour.  Occasionally,  however,  on 
the  trunk  gyrate  and  circinate  patches  are 
primarily  formed  from  the  disease  attacking 
the  hair-follicles  only,  and  following  therefore 
their  arrangement ;  this  is  the  lepra  of  Willan. 
As  further  absorption  occurs  the  circular 
border  is  broken  up,  and  ultimately  the  frag-  j 
ments  also  disappear,  leaving  a  transitory 
red  stain,  or  a  long-lasting  yellowish-brown 
one  when  the  disease  has  been  treated  for 
some  time  with  arsenic.  Itching  varies  much : 
it  may  be  absent,  or  very  slight,  but  as  & 
rule  is  present  in  a  moderate  degree,  and  is 
only  rarely  as  intense  as  in  eczema. 

Diagnosis. — The  characteristic  features  of 
psoriasis  are  the  position  of  the  patches 
chiefly  on  the  extensor  aspect  of  the  limbs, 
and  especially  on  the  elbows  and  knees  ;  the 
borders  of  the  patches  being  well-defined; 
the  scales  being  white  and  adherent  into 
crusts,  but  without  inflammatory  exudation. 
When  the  crusts  are  removed,  bright  red, 
easily  bleeding  points  are  visible.  The  pre- 
sence of  all  these  features  renders  the  dia- 
gnosis inevitable.  Lichen  planus,  eczema, 
pityriasis  rubra,  tinea  circinata,  and  squamous 
syphilides  in  some  phases,  are  the  diseases 
most  likely  to  be  mistaken  for  psoriasis. 


The  patches  of  lichen  planus  are  roundish, 
well-defined,  and  scaly,  but  they  do  not 
choose  the  special  seats  of  psoriasis ;  the 
scales  are  scanty  compared  to  psoriasis ;  the 
colour  is  violet  red  instead  of  bright  red. 
They  leave  deep  pigmentation  behind  them, 
and  there  are  almost  always  some  of  the 
characteristic  flat  papules  in  the  neighbour- 
hood of  the  patch.  Scaly  patches  of  eczema 
are  seldom  defined  at  the  borders  ;  the  scales 
are  in  a  single  layer  or  mixed  with  inflamma- 
tory exudation,  or  there  may  be  a  history  of 
discharge ;  there  are  no  bright  red  points 
when  the  scales  are  removed ;  while  eczema 
is  much  more  common  on  the  flexor  than 
the  extensor  surface  of  the  limbs,  and  even 
on  the  extensor  aspect  does  not  specially 
choose  the  elbows  and  knees.  In  pityriasis 
rubra,  confusion  could  only  arise  before  the 
disease  became  truly  universal,  which  psori- 
asis never  does.  Pityriasis  rubra  is  diffuse, 
not  in  patches ;  the  border  is  less  defined ; 
the  colour  is  an  intense  bright  red;  the 
scales  are  large,  thin,  and  papery,  do  not 
conceal  the  ground  colour,  never  adhere  into 
crusts  nor  over  their  whole  surface,  and  are 
thrown  off  almost  as  rapidly  as  they  are 
formed.  It  must  be  remembered  that  pityri- 
asis rubra  sometimes  develops  from  a  pre- 
existing psoriasis,  but  the  change  is  usually 
acute,  and  there  will  be  a  history  of  previous 
chronic  patches. 

In  tinea  circinata,  the  small  number  of 
non-symmetrical  patches  coming  in  any  part 
of  the  body,  the  very  scanty  scales  and  the 
at  first  papular  border,  ought  to  lead  to  micro- 
scopic examination  of  the  scales  for  the 
fungus,  if  a  positive  conclusion  cannot  be 
arrived  at  without  it. 

Secondary  scaly  syphilides  are  rarely 
acquired  before  adult  age,  while  psoriasis  is 
a  common  disease  of  childhood  ;  on  the 
other  hand,  psoriasis  is  rare  under  three 
years,  and  does  not  therefore  clash  with  con- 
genital syphilides.  The  scaly  syphilide  is 
in  small  patches,  with  scanty,  dirty-looking 
scales  on  a  dull  red  base  ;  does  not  specially 
affect  the  extensor  aspect  of  the  limbs ;  is 
often  associated  with  other  forms  of  eruption  ; 
leaves  fawn-coloured  pigmentation  behind; 
and  is  nearly  always  accompanied  by  the 
other  symptoms  of  syphilis.  In  the  circinate 
scaly  syphilide  the  same  distinctions  in 
position,  colour,  scales,  and  concomitant 
symptoms  hold  good.  In  the  tertiary  scaly 
syphilide  the  resemblance  may  be  rather 
close,  but  position  will  again  assist :  the  face 
is  often  affected  ;  the  number  of  patches  is 
usually  small;  they  are  not  symmetrically 
arranged;  the  edge  is  more  raised,  the 
centre  more  depressed;  ulceration  is  com- 
mon ;  and  scarring  and  pigmentation  follow 
the  disappearance  of  the  lesion. 

Prognosis. — It  is  always  possible,  but  often 
difficult,  to  remove  the  lesions  of  any  one 
attack,  but  recurrence  at  some  time  or  other 
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takes  place  in  90  per  cent,  of  cases,  the 
interval  of  freedom  varying  from  weeks  to 
years.  Sometimes  psoriasis  disappears  spon- 
taneously, but  more  often  continues  for  years 
with  remissions  and  exacerbations,  which 
may  at  any  time  assume  a  severe  form  with 
widespread  distribution. 

Treatment. — Combined  external  and  in- 
ternal treatment  is  the  most  rapidly  efficacious 
method  of  removing  the  eruption  of  psoriasis, 
cases  of  moderate  extent  requiring  from 
three  weeks  to  three  months.  The  general 
health  being  in  a  majority  of  cases  undis- 
turbed, specifics  find  their  most  fitting  oppor- 
tunity, of  which  arsenic  claims  the  first  place. 
The  soundest  principle,  however,  is  to  care- 
fully search  for  any  departure  from  the 
highest  standard  of  health,  and  to  endeavour 
to  rectify  it,  if  found,  before  resorting  to  the 
routine  treatment  with  arsenic. 

Conditions  depressing  vitality  are  the  most 
common :  overwork,  anxiety,  suckling,  or  any 
prolonged  drain  upon  the  system  may  be  de- 
terrnining  factors.  Gout  and  rheumatism 
take  a  more  subordinate  place,  but  if  present 
require  appropriate  treatment ;  and  only  when 
these  difficulties  have  been  removed  or  met 
should  arsenic  be  called  in.  This  drug  may 
be  given  in  either  a  solid  or  liquid  form ;  and 
although  practitioners  have  their  fancies  for 
this  or  that  salt,  practically  arsenious  acid  for 
pills,  and  Fowler's  solution  for  mixtures, 
meet  all  requirements. 

The  solid  form  is  often  the  most  convenient, 
as  it  interferes  least  with  the  patient's  avoca- 
tions. The  following  are  useful  formulas : 
Arsenious  acid  one  grain,  extract  of  hop  5j. ; 
mix  thoroughly,  and  divide  into  30  pills. 
Take  one  three  times  a  day  after  meals. 
The  well-known  Asiatic  pills  are  stronger, 
containing  nearly  of  a  grain  of  arsenic  in 
each,  and  are  much  used  abroad :  Arsenious 
acid  66  grains,  powdered  black  pepper  5ix. ; 
gum  arabic  and  water  a  sufficiency ;  mix, 
and  divide  into  800  pills.  Take  one  three 
times  a  day  after  meals.  "When  the  patient 
is  tolerant,  and  the  disease  obstinate,  the  dose 
may  be  increased  until  the  limit  of  his  en- 
durance is  reached,  griping  and  diarrhoea 
being  obviated  by  combining  opium ;  of 
course,  the  effect  on  the  patient  as  well  as  on 
the  disease  should  be  watched.  But  while 
the  pills  will  always  hold  a  place  on  account 
of  their  convenience,  where  practicable  Fow- 
ler's solution  is  preferable,  as  it  can  be 
freely  diluted,  and  the  irritant  effect  on  the 
stomach  more  likely  to  be  avoided.  Begin- 
ning with  3  to  5  minims,  it  may  be  pushed 
up  to  10  or  12  minims  or  more,  three  times 
a  day,  always  after  meals. 

Improvement  is  not  manifested  at  once; 
often  the  full  physiological  effects  of  the  drug 
must  be  reached  before  the  scales  cease  to  ] 
form  ;  then  the  older  ones  drop  off,  the  patch 
begins  to  clear,  first  in  the  centre  and  then 
gradually  over  its  whole  area.  Arsenic  is 


contra-indicated  when  the  eruption  is  very 
hyperasrnic,  or  is  coming  out  acutely,  or  when 
there  is  acute  or  chronic  irritability  of  the 
alimentary  canal.  It  will  often  make  acute 
cases  spread  faster,  and  increase  the  itching 
very  considerably.  Even  in  suitable  cases, 
however,  this  increased  itching  may  also  be 
excited  at  first;  but  it  subsides  in  a  week 
or  two,  and  the  patches  begin  to  clear  up. 

The  local  treatment  consists  in  removing 
the  scales  by  alkaline  baths  or  soft  soap,  and 
then  rubbing  in  stimulating  and  antiseptic 
applications,  in  the  form  either  of  lotions, 
hnhnents,  or  ointments.    The  local  applica- 
tions may  be  placed  in  three  divisions,  in  the 
grade  of  their  stimulating  effect,  although  that 
probably  is  not  their  sole  mode  of  action,  as 
they  are  all  more  or  less  antiseptic.    In  the 
first  division  may  be  placed  the  mercurial 
preparations,  of  which  the  ammonio-chloride, 
the  nitrate,  and  the  yellow  oxide  are  chiefly 
employed ;  either  may  be  used  as  an  ointment, 
in  the  proportion  of  5j.  to  the  3]'.  of  lard  or 
other  base.    They  should  not  be  used  over  a 
very  large  area,  nor  be  rubbed  in  night  and 
morning  continuously.    This  applies  to  all 
I  stimulating  methods  of  treatment.    In  the 
next  division  come  the  tarry  preparations, 
naphthol,  and  thymol.    Preparations  of  tar 
have  long  been  the  classical  treatment  for 
psoriasis.     They  are  very  numerous,  but 
oil  of  cade  and  oleum  rusci  pyroligneum  or 
birch-tar  oil  are  the  least  objectionable  for 
ointments  or  liniments,  and  are  used  in 
various  strengths  from  v\x.  to  5ij.  to  the  gj., 
or  even  stronger.    For  a  lotion  the  alcoholic 
solution   called   liquor  carbonis  detergens, 
from  3"ss.  to  §ij.  to  gviij.  of  water,  sponged 
freely  over  three  times  a  day,  is  often  very 
useful.     /3-Naphthol  and  thymol  are  gene- 
rally used  as  ointments:  5j-  to  the  gj.  is  an 
average    strength,  the   addition  of  5j.  of 
prepared  chalk  facilitating  the  preparation  of 
the  ointment.    They  have  the  advantage  of 
being  cleanly  and  free  from  disagreeable 
odour.  In  the  third  division  are  the  strongest 
stimulants,   such  as  turpentine,  pyrogallic 
acid,  and  chrysarobin.    Turpentine  is  used  as 
a  liniment  from  1  to  4  up  to  equal  parts  of  it 
and  olive  oil.  Pyrogallic  acid  and  chrysarobin 
may  be  used  as  ointments,  gr.  xx.  to  5j.  to 
*ne  5j-   Pyrogallic  acid  stains  linen,  and  dan- 
gerous absorption  may  ensue  if  used  over  a 
large  surface.    Chrysarobin  also  stains  both 
skin,  hair,  and  linen,  and  may  excite  an  ery- 
thema with  cedema  resembling  erysipelas ;  it 
soon  passes  off  when  the  drug  is  stopped.  In 
suitable  cases  it  is  the  most  rapidly  efficacious 
of  all  local  remedies.    These  are  only  a  tithe 
of  the  remedies  suggested  for  this  obstinate 
disease,  and  they  may  be  combined  in  end- 
less variety  and  strength.    The  guide  in  the 
seloction  of  a  remedy  is  the   amount  of 
hyperamiia  present  in  the   patches.  The 
more  acute  the  process,  the  loss  stimulation 
is  required  ;  and  if  very  acute,  soothing  appli- 
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cations,  such  as  olive  oil,  simple  or  combined 
with  calamine  and  oxide  of  zinc  and  lime 
water,  may  be  bandaged  on  continuously. 
The  patient's  circumstances  and  occupation, 
as  well  as  the  position  of  the  eruption,  are 
also  to  be  taken  into  account  in  choosing 
the  remedy  and  mode  of  applying  it,  and 
considerable  experience  is  requisite  to  form  a 
correct  judgment  on  all  these  points. 

H.  Radollffe  Crocker. 

PSOROSPERMIA. — This  term  was  ap- 
plied by  J.  Mutter  in  1841  to  a  parasitic 
affection  of  the  skin,  muscles,  kidneys,  and 
bladders  of  fish  and  frogs.  It  is  derived 
from  the  Greek  \^a>pa  or  ^&>p>y,  signifying  a 
cutaneous  disease,  itch,  scab,  or  mange.  The 
French  use  the  word  psore  as  a  generic  title 
for  vesicular  and  pustular  maladies  of  the  skin. 

The  term  '  psorospermosis '  is  applied  to 
lesions  in  the  human  subject  characterised 
by  the  presence  of  minute  cysts  or  saccules 
containing  bodies,  in  shape  and  structure 
similar  to  the  coccidium  oviforme,  which 
frequents  the  bile-ducts  of  rabbits. 

In  1858,  Gubler  (Mem.  Soc.  Bio.  1858) 
recorded  the  case  of  a  man  forty-five  years 
old  who  suffered  from  disordered  digestion 
and  anaemia ;  the  liver  was  enlarged,  and  a 
spherical  tumour  could  be  made  out  in  the 
neighbourhood  of  the  gall-bladder.  The 
anaemia  increased ;  violent  pains  occurred 
in  the  body,  accompanied  by  fever,  vomit- 
ing, collapse,  and  delirium ;  and  the  case 
terminated  in  death.  The  liver  contained 
twenty  tumours,  some  of  the  size  of  chest- 
nuts, others  as  big  as  eggs,  in  addition  to 
the  large  tumour  felt  during  life.  These 
encapsuled  tumours  contained  thick  fluid 
and  countless  egg-like  bodies,  which  were 
regarded  as  the  ova  of  distoma  lamceolatwm. 
Leuckart  has  since  pointed  out  that  these 
bodies  were  coccidia. 

Similar  cases  have  been  reported  in  Ger- 
many. In  1883,  Dr.  Hadden  exhibited  before 
the  Pathological  Society  of  London  some  of 
the  viscera  of  a  gentleman,  thirty-eight  years 
of  age,  who  died  after  fourteen  days'  illness. 
The  chief  symptoms  were  drowsiness  and 
fever,  followed  by  low  muttering  delirium 
and  partial  unconsciousness,  and  ending  in 
death.  The  parietal  layer  of  the  pericardium, 
muscular  tissue  of  the  heart,  parietal  layers 
of  the  pleurae,  omentum,  capsule  of  liver  and 
spleen,  kidneys  and  convex  surface  of  the 
brain,  were  dotted  with  minute  nodules. 
Some  of  the  nodules  were  submitted  to 
Cobbold,  who  pronounced  them  to  be  psoro- 
spermial  sacs. 

Subsequently,  several  examples  ot  this 
disease  have  been  brought  before  the  Patho- 
logical Society  of  London,  from  which  it 
would  appear  that  psorospermosis  in  man  has 
a  great  tendency  to  attack  the  kidneys  and 
ureters.  Psorosperm  saccules  occur  in  the 
mucous  membrane  of  the  ureter  as  nodules 
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of  the  size  of  hemp-seed ;  these  sometimes 
aggregate  in  clusters  near  the  vesical  orifice 
of  the  ureter,  and  give  rise  to  hydronephrosis. 
When  a  saccule  is  suitably  prepared  and 
cut  for  the  microscope,  it  will  be  found  to- 
contain  oval  bodies  as  in  fig.  122. 


Pig.  122. — Three  Psorosperms  (two  shown  in  section) 
from  a  Ureter.  (Leitz,  obj.  in.,  Zeiss,  oo.  2.) 
(After  «T.  J.  Clarke.) 

In  the  few  cases  of  psorospermosis  of  the 
urinary  organs  of  which  the  clinical  histories 
are  forthcoming,  it  would  appear  that  the 
disease  runs  a  rapid  course  (two  to  three 
weeks),  and  gives  rise  to  haematuria,  anaemia, 
frequent  micturition,  and  death.  So  far  all 
the  cases  have  occurred  in  adults,  and  the 
disease  attacks  women  and  men  equally. 

In  addition  to  the  viscera,  psorospermial 
bodies  occur  in  the  skin.  In  1889,  Darier 
made  a  communication  to  the  Societe  de 
Biologie  to  the  effect  that  these  bodies  are 
present  in  the  disease  known  as  chronic 
eczema  of  the  nipple.  This  observation  was 
fully  confirmed  by  "Wickham  (Arch,  de 
Med.  Experimental,  January  1890),  and  in 
this  country  by  J.  Hutchinson,  jun.  (Trams. 
Path.  Soc.,  vol.  xli.  p.  214).  These  re- 
searches would  appear  to  decide  the  much 
debated  question  of  the  cause  of  chronic 
eczema  of  the  nipple.  As  this  disease  is 
known  to  be  followed  in  a  large  proportion 
of  cases  by  mammary  cancer,  it  naturally 
followed  that  the  presence  of  these  bodies  m 
cancerous  lesions  would  be  suspected,  and 
attempts  have  already  been  made  to  connect 
psorosperms  with  mammary  cancer ;  as  yet 
the  evidence  is  far  from  convincing. 

Although  most  of  the  observers  who  have 
devoted  attention  to  psorospermosis  hold 
the  opinion  that  the  gregarine-hke  bodies 
found  in  the  saccules  met  with  in  man  are 
similar  to  the  coccidia  of  rabbits,  yet  there 
are  differences  in  size  and  other  features, 
indicating  at  least  specific  distinction ;  there 
are  also  slight  differences  in  psorosperm 
bodies  associated  with  chrome  eczema  oi 
the  nipple  and  those  which  are  found  m  the 

viscera.  .  .  . 

Up  to  the  present  time  we  are  ignorant 
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of  the  origin  and  development  of  coccidia 
and  psorosperm  bodies  in  general,  nor  have 
we  any  knowledge  of  the  mode  by  which 
they  gain  entrance  into  the  body.  So  far 
all  "attempts  to  cultivate  them  artificially 
have  failed.  j  Bland  Sutton. 

PSYCHOSIS. — See  Sycosis. 

PSYDRACIUM  (dim.  of  ^vdpaKes, 
blisters). — A  small  blister,  or  pustule,  with- 
out inflammatory  base ;  a  cold  pustule,  in 
contradistinction  to  phlyzacium  or  hot  pus- 
tule. 

PTOMAINES  (tttwvci,  a  dead  body).— 
Stson.  :  Cadaveric  Alkaloids ;  Fr.  Ptomaines. 
Ptomaines  are  alkaloids  produced  by  the  de- 
composition of  animal  substances.  The  word 
ptomaine  was  at  first  restricted  to  alkaloids 
produced  by  cadaveric  decomposition,  but  it 
is  now  also  employed  to  designate  alkaloids 
of  animal  origin  formed  during  fife,  as  a  result 
of  chemical  changes  induced  by  some  agency 
or  other  acting  within  the  organism.  The 
term  leucomaine  has  been  introduced  to 
particularise  the  ajn'mal  alkaloids  formed 
during  life  from  those  produced  by  decom- 
position of  dead  animal  matter ;  but  it  would 
be  preferable  for  the  terms  ptomaines  and 
leucoma'ines  to  be  abandoned,  and  to  class 
these  bases  of  animal  origin  in  one  category 
as  animal  alkaloids. 

Histoey. — It  is  now  known  that  the  power 
of  manufacturing  alkaloids  is  not  restricted 
to  plants,  but  is  shared  by  animal  organisms. 
In  1822  Gaspard  and  Stick  extracted  a 
venomous  principle  from  corpses.  In  1856 
Panum  detected  a  very  active  poison  in 
putrid  matter.  In  1866  Dupre  andBence- 
Jones  found  an  alkaloidal  substance,  resem- 
bling quinine  in  some  of  its  properties,  in  the 
liver.  In  1868  Bergmann  and  Schmiedeberg 
obtained  from  putrid  beer  a  nitrogenous 
crystalline  substance,  which  they  called 
sepsine,  and  which  was  subsequently  thought 
to  be  discovered  in  septicsemic  blood.  In 
1871  Selmi,  examining  the  dead  body  of  a 
person  supposed  to  have  been  poisoned,  ex- 
tracted an  alkaloid  which  he  was  unable  to 
identify  with  any  known  body,  and  was  led 
to  suspect  that  it  bad  been  produced  after 
death;  and  in  1877  the  same  observer,  by 
subjecting  pure  albumen  to  putrefaction, 
produced  and  separated  two  new  alkaloids. 
Since  then  Gautier  and  Brieger  have  made 
extensive  researches,  resulting  in  the  dis- 
covery of  several  animal  alkaloids. 

Creatinine,  discovered  in  urine  by  Liebig 
and  Pettenkofer,  was  the  first  body  of  animal 
origin  acknowledged  to  be  an  alkaloid.  Later 
on,  Liebrich  detected  the  already  known 
vegetable  alkaloid  betaine  in  normal  urine. 
In  1880  Pouchet  detected  carnine  in  the 
urine  of  man;  and  this  was  confirmed  in 
1881  by  Gautier,  who  showed  that  it  pos- 


sessed the  general  properties  of  a  ptomaine. 
La  1882  Bouchard  demonstrated  that  not 
only  were  alkaloids  present  in  appreciable 
quantities  in  normal  urines,  but  that  they 
augmented  notably  in  the  course  of  certain 
maladies — typhoid  fever,  for  instance;  and, 
later,  Lepine  and  Aubert  concluded  that 
these  alkaloids  in  the  urine  increase  in  quan- 
tity until  the  crisis  of  the  disease  is  reached, 
after  which  they  diminish. 

Ptomaines  of  known  composition. — The 
common  ancestor  of  alkaloids,  whether  ani- 
mal or  vegetable,  is  albumin,  the  complex 
albumin  molecule  being  split  up,  either  by 
bacterial  agency  or  otherwise,  into  several 
less  complex  molecules,  among  which  are 
the  animal  alkaloids.  The  following  is  a  list 
of  the  principal  ptomaines  that  have  been 
extracted  from  putrefying  animal  matters, 
and  submitted  to  ultimate  analysis : — 

Collodme,  C8HnN,  from  putrefying  horse- 
flesh and  mackerel. 

Parvoline,  C9HI3N,  from  putrefying  horse- 
flesh and  mackerel. 

Unnamed  base,  C10H15N,  from  putrefying 
fibrin  of  bullock's  blood. 

Hydro-collodine,  C8H13N,  from  putrefying 
horseflesh  and  mackerel. 

Putrescine,  C4H12N2,  from  human  corpses. 

Newridine,  C5H14N2,  from  human  corpses, 
and  from  putrefying  fish  and  cheese. 

Cadaverine,  C5H16No,  from  human  corpses. 

Neurine,  C5H13NO,  from  cadaveric  putre- 
faction. 

Choline,  CsH15N02,  from  cadaveric  putre- 
faction. 

Muscarine,  C5H]3N02,  from  putrid  fish. 

Gaddnine,  C7H16N02,  from  putrid  cod-fish. 

Tyrotoxicon  (diazobenzene  butyrate),  from 
decomposing  cheese,  milk,  and  cream. 

Animal  alkaloids  are  also  a  necessary  pro- 
duct of  vital  physiological  processes,  and 
have  been  extracted  from  the  secretions  of 
living  beings,  and  from  fresh  animal  tissues. 
The  following  is  a  list  of  the  principal  animal 
alkaloids  so  obtained : — 

Creatinine,  C^B^NjO,  from  urine. 

Pseudo-xanthine,  C4HsN.,0,  from  urine 
and  flesh. 

Sarkvne,  CsH4N40,  from  urine  and  flesh. 
XantHne,  C5H4N402,  from  mine  and  flesh. 
Crusocreabwvine,    C5H8N40,   from  fresh 
meat. 

XanthocreaUnvne,  C5H10N40,  from  fresh 
meat. 

Guanine,  C5HiN60,  from  flesh  and  guano. 
Carnine,  C7H8N,03,  from  fresh  meat. 
Betaine,  0\,HnN02,  from  urine. 
Mytilotoxine,  Catl^NO,,,  from  poisonous 
mussels. 

Ptomaines  and  Disease. — Animal  alkaloids 
are  being  incessantly  produced  within  our 
bodies  as  a  result  of  the  normal  physiological 
processes,  and  they  are  eliminated  by  the 
bowels,  kidneys,  liver,  skin,  and  lungs;  but 
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if  from  any  cause  these  eliminating  organs 
fail  to  perfectly  fulfil  their  excretory  func- 
tions, then  an  accumulation  of  these  alkaloids 
in  the  system  occurs,  and  a  toxic  action  is 
exerted  by  them  on  the  nervous  centres.  In 
this  way  can  be  explained  the  headache 
resulting  from  constipation,  and  the  more 
serious  nervous  symptoms  resulting  from 
deficient  excretory  action  of  the  kidneys  in 
certain  diseases  of  those  organs.  The  re- 
moval of  these  animal  alkaloids  is,  however, 
not  only  effected  by  the  excretory  organs, 
but,  in  addition,  a  powerful  agent  for  their 
destruction  is  at  work  in  the  oxygen  of  the 
blood,  which  is  continually  oxidising  and 
burning  them  up ;  and  it  seems  probable  that 
this  combustion  to  a  large  extent  occurs  in 
the  liver.  If,  the  excretory  organs  remain- 
ing sound,  there  is  excessive  production  of 
animal  alkaloids,  but  inadequate  elimination 
and  destruction — a  condition  which  is  ob- 
tained in  all  forms  of  over-exertion,  as  in  a 
prolonged  march — then  accumulation  of  ma- 
terial elaborated  in  excess  and  imperfectly 
eliminated  or  destroyed  occurs,  and  an  auto- 
infection,  a  temporary  poisoning  of  the  sys- 
tem, results,  the  poison  affecting  the  nervous 
centres,  and  producing  the  fever  of  over- 
exertion, the  fever  of  prostration. 

As  regards  the  infectious  fevers,  it  is  prob- 
able that  after  the  admission  of  the  specific 
micro-organisms  into  the  body,  and  provided 
they  find  the  conditions  suitable,  they  live 
and  multiply,  and  that,  as  a  result  or  a 
residuum  of  their  vital  activity,  a  powerful 
alkaloidal  or  other  poison  is  produced,  the 
toxicity  of  which  is  the  cause  of  the  symp- 
toms of  the  disease.  If  so,  each  infectious 
fever  is  the  result  of  a  fermentative  decom- 
position of  albuminous  matter  within  the 
body,  induced  by  a  special  micro-organism, 
manufacturing  its  own  peculiar  poison  for 
each  disease.  The  following  is  a  brief  resume 
of  the  work  that  has  been  done  in  support  of 
this  view : — 

Pouchet  has  extracted  from  the  faces  of  a 
cholera  patient  an  alkaloidal  body,  which, 
injected  into  animals,  produces  slowing  of 
the  heart  and,  later,  death,  followed  quickly 
by  rigor  mortis.  Pouchet,  Nicati,  and  Eietsch 
have  obtained  from  cultivations  of  Koch's 
cholera  bacillus  traces  of  an  alkaloid  which 
appeared  to  be  identical  with  the  preceding 
one.  From  cultivations  of  the  typhoid  bacil- 
lus Brieger  obtained  a  small  quantity  of  a 
poisonous  alkaloid  which  he  named  typlio- 
toxine.  From  the  abdominal  and  thoracic 
organs  of  a  patient  who  died  from  typhoid 
fever,  during  the  third  week  of  the  attack, 
Dr.  Dixon  Mann  extracted  a  small  quantity  of 
an  alkaloid,  which  gave  all  the  reactions  of  a 
ptomaine ;  and  from  the  organs  of  a  patient 
dying  of  septicasmia,  of  unknown  origin,  Dr. 
Dixon  Mann  also  extracted  a  small  quantity 
of  a  ptomaine.  The  writer  has  extracted 
small  quantities  of  a  ptomaine  from  the 


urine  of  typhoid-fever  patients;  and  also 
another  ptomaine  from  the  urine  of  scarlet- 
fever  patients.  These  ptomaines  are  present 
in  the  urine  during  the  height  of  the  fever, 
and  disappear  as  the  fever  declines.  Griffiths 
has  found  a  ptomaine  in  the  urine  of  a  case 
of  mumps.  From  the  urine  of  a  case  of  per- 
nicious aneemia  Dr.  William  Hunter  extracted 
three  ptomaines — one  identical  with  putre- 
scine,  another  identical  with  cadaverine,  and 
a  third  which  is  probably  a  new  diamine  com- 
pound. Bourget  isolated  several  ptomaines 
from  the  viscera  of  a  woman  who  died  of 
puerperal  fever ;  and  from  the  urine  of 
patients  suffering  from  this  disease  he  ob- 
tained similar  bases.  Udransky  and  Bau- 
mann  detected  the  ptomaines  cadaverine  and 
putrescine  in  a  case  of  cystinuria.  Brieger, 
from  cultivations  of  the  tetanus  bacillus, 
extracted  four  ptomaines,  all  of  which  when 
injected  into  mice  produced  tetanus.  In  ad- 
dition to  the  diseases  mentioned,  it  seems 
probable  that  in  many  non-contagious  dis- 
eases abnormal  chemical  changes  may  take 
place,  independent  of  bacterial  agency,  and 
may  result  in  the  formation  of  poisons  which 
exert  a  toxic  influence  on  the  organism  within 
which  they  are  produced.  The  toxic  agent 
of  expired  air  is  probably  a  volatile  ptomaine, 
or  mixture  of  ptomaines. 

The  chief  medico-legal  interest  attaching 
to  the  ptomaines  arises  from  their  liability 
to  be  confounded  with  some  of  the  vegetable 
alkaloids,  and  hence  to  the  possibility  of  then- 
leading  to  mistakes  in  medico-legal  practice. 
There  are  no  chemical  reactions  by  which 
the  ptomaines  as  a  class  may  be  distinguished 
from  the  vegetable  alkaloids. 

For  a  description  of  ptomaines  in  con- 
nexion with  food  poisoning,  see  Poisonous 
Food. 

Arthur  P.  Luff. 

PTOSIS  (mwtr,  a  fall).— A  drooping  or 
falling  of  the  upper  eyelid,  with  inability 
to  raise  it,  due  to  paralysis  of  the  third 
cranial  nerve.  See  Third  Nerve,  Dis- 
eases of. 

PTYALISM  {nrvaXov,  saliva).— A  sy- 
nonym for  salivation,  or  excessive  flow  of 
saliva.  See  Salivary  Secretion,  Dis- 
orders of. 

PUBERTY,  Disorders  of.— Synon.  : 
Fr.  Troubles  de  laPuberti:,  Ger.  Stbrungen 
der  Pubertat. 

Of  the  various  periods  into  which  existence 
is  divisible,  certainly  not  the  least  important, 
in  its  pathological  aspect,  is  that  intervening 
between  childhood  and  maturity,  when  the 
reproductive  powers  become  developed,  and 
which  is  known  as  puberty. 

This  epoch  occurs  earlier  in  warm  climates,, 
sanguine  temperaments,  and  highly  cultivated 
and  luxurious  states  of  society  ;  it  is  retarded 
by  the  opposite  conditions.    In  these  islands 
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it  generally  commences  between  the  ages  of 
thirteen  and  fifteen  in  females,  and  a  year 
later  in  males.  Under  the  age  of  fourteen,  a 
male  is  legally  supposed  incapable  of  com- 
mitting a  rape  ;  and  a  female  under  sixteen 
is  held  to  be  incapable  of  consenting  to  sexual 
intercourse.  By  the  Roman  law,  the  period 
of  the  commencement  of  puberty  was 
identical  with  that  at  which  the  individual 
became  liable  to  military  duty.  Thus  Hadrian 
commenced  his  service  at  the  age  of  fifteen. 

Puberty  cannot,  however,  be  estimated  by 
age  alone.  Even  in  this  climate,  the  period 
of  the  commencement  of  puberty  varies 
widely.  The  writer  has  seen  instances  of 
menstruation  in  children  under  ten,  and  has 
assisted  at  the  delivery  of  a  girl  of  fourteen 
years  of  age.  More  frequently,  however, 
puberty  is  postponed  beyond  the  ordinary 
period,  which  may  be  also  modified  by 
family  or  hereditary  peculiarities,  and  the 
influence  of  various  diseases. 

In  the  first  stages  of  life,  the  functional 
differences  between  the  sexes  are  compara- 
tively shghtly  marked ;  but  on  the  approach 
of  puberty  these  suddenly  become  prominent, 
and  so  obvious  does  the  influence  of  the 
uterine  system  become,  that  propter  uterum 
est  muUer  is  then  almost  literally  the  case. 

The  accession  of  puberty  in  the  male  is 
attended  by  a  characteristic  alteration  of  the 
voice,  from  '  the  thin  childish  treble '  to  '  the 
deep  manly  bass,'  owing  to  the  development 
of  the  pomum  Adami,  and  the  elongation  of 
the  thyroid  cartilage  and  thyro-arytsenoid 
muscles.  About  the  same  time  occurs  growth 
of  hair  on  the  face,  pubes,  and  other  parts 
of  the  body.  Before  this  there  are  observed 
the  development  of  the  male  genital  organs, 
the  enlargement  of  the  testes  and  other  parts 
of  the  sexual  apparatus,  the  secretion  of  the 
seminal  and  other  accessory  fluids,  and  the 
first  outburst  of  the  sexual  instincts  and  feel- 
ings. So  slowly  do  the  successive  changes 
proceed,  which  mark  the  occurrence  of 
puberty  in  the  male,  that  they  are  not  com- 
pleted untD  full  age  has  been  passed. 

In  the  female,  on  the  contrary,  when 
puberty  is  reached,  the  individual  passes  at  a 
bound,  as  it  were,  from  childhood  to  woman- 
hood, although  the  structural  and  functional 
changes  involved  in  the  transition  are  in- 
finitely more  complex  and  important  than  is 
the  case  in  the  other  sex.  Thus  the  enlarge- 
ment of  the  external  genital  organB  is  accom- 
panied with  a  still  greater  change  of  the  inter- 
nal organs  of  generation— the  development 
of  the  uterus,  ovaries,  and  rnamnue,  and  the 
commencement  of  that  periodic  sanguineous 
discharge  per  vaginam,  the  recurrence  of 
which  at  regular  monthly  intervals  marks 
the  period  within  which  woman  is  capable 
of  reproduction. 

The  writer  has  found  it  less  easy  to  dis- 
cover the  true  date  of  first  menstruation 
than  have  some  authorities  whose  tables  are 


generally  relied  upon.  In  the  great  majority 
of  cases  the  statements  of  those  questioned 
were  so  indefinite  as  to  be  practically  value- 
less, whilst  in  only  497  instances  did  he  get 
any  approach  to  accurate  data  on  this  point ; 
and  in  these  the  mean  age  of  the  commence- 
ment of  that  epoch  was  the  sixteenth  year. 
Excluding  all  cases  of  so-called  infantile 
menstruation,  the  results  of  these  inquiries 
may  be  thus  summarised : — 

Under  12  years  of  age  4  menstruated  for  first  time 

At  12  „  „  17  „  „  „  „ 

ii  18  „  „  50  „  „  „  u 

i)  W  »  »  94  „  ,,  „  ,, 

»  15  „  „  138  „  „  „  „ 

»  16  j>  »  105  »  »  i)  „ 

ii  "  ii  ii  65  ,,  „  „  „ 

ii  "  ii  ii  10  ,,  „  „  ,, 

Over  18  „  „  14  „  „  „  „ 

Generally  speaking,  therefore,  between  the 
ages  of  thirteen  and  fifteen  in  our  climate, 
the  human  female  undergoes  the  change  from 
childhood  to  puberty ;  the  essential  charac- 
teristic of  this  change  consisting  in  a  periodic 
sanguineous  discharge  per  vaginam,  result- 
ing from  ovulation.1  The  process  of  menstru- 
ation is  invariably  productive  of  more  or  less 
general  constitutional  disturbance  and  mental 
irritation  from  its  commencement  in  ovarian 
hyperaemia,  and  the  maturation  and  rupture 
of  a  Graafian  follicle  resulting  in  the  dis- 
charge of  an  ovum,  its  transmission  along 
the  Fallopian  tube,  its  transit  through  the 
congested  uterus,  its  expulsion  thence,  to- 
gether with  the  disintegrated  endo-uterine 
mucous  membrane,' or  of  its  epithelium  only, 
and  a  consequent  hsemorrhagic  exudation 
from  the  denuded  uterus,  varying  in  amount, 
under  normal  circumstances,  from  four  to 
eight  ounces,  and  the  discharge  of  which 
extends  over  a  period  of  from  three  to  five 
days  at  each  recurrent  monthly  epoch. 
Hence  no  woman  can  be  properly  said  to 
enj°y  perfectly  the  mens  sana  m  corpore 
sano  whilst  menstruating.  When  this  func- 
tion has  become  regularly  established,  the 
accompanying  constitutional  disturbance  may 
be  so  slight  as  to  be  practically  unrecognis- 
able. But  on  the  first  occurrence  of  ovulation, 

1  The  connexion  between  ovarian  action,  or  ovula- 
tion, and  uterine  denudation,  with  menstruation,  as 
described  in  the  above  paragraph,  was  up  to  a  re- 
cent period  almost  universally  admitted.  Within 
the  past  few  years,  however,  some  doubt  has  been 
thrown  on  the  accuracy  of  this  doctrino  by  the  re- 
searches of  Mr.  Lawson  Tait,  Drs.  Engelman  of 
St.  Louis,  A.  Johnstone,  Mr.  Bland  Sutton,  and  other 
authorities.  Thus,  as  tho  result  of  his  large  expe- 
rience of  tho  pathology  and  surgery  of  the  uterine 
appendages,  Mr.  Tait,  speaking  of  the  causation  of 
menstruation,  says :  1  In  fact,  tho  ovaries  have  nothing 
to  do  with  it  at  all;  and  the  (Fallopian)  tube  has 
this  at  least — it  is  the  subject  in  which  tho  initial 
phases  of  tho  phcuomona  occur.'  Nevertheless,  an 
this  question  is  far  too  wide  for  adoquato  discussion 
in  the  present  article,  and  is  still  sub  judice,  the 
writer  has  not  thought  it  necessary  to  modify  mate- 
rially his  previous  account  of  tho  function  of  men- 
struation, to  which  he  still  adheres. 
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few,  if  any,  escape  some  sympathetic  con- 
stitutional derangement,  and  more  espe- 
cially one  or  other  of  the  protean  forms  of 
hysteria.  Hence,  under  the  guise  of  nearly 
every  disease  that  may  affect  a  girl  at  the 
age  of  puberty,  whether  it  be  spinal,  cardiac, 
pulmonary,  or  any  other  disorder,  the  prac- 
titioner must  look  carefully  that  he  has  not 
to  deal  with  some  variety  of  hysteria,  directly 
resulting  from  the  complex  process,  affecting 
the  ovaries,  Fallopian  tubes,  and  uterus,  by 
which  puberty  is  accompanied. 

Undue  importance  is  attached  to  the  non- 
appearance of  menstruation,  as  the  supposed 
cause  of  all  the  ills  that  female  flesh  is  heir 
to.  In  the  majority  of  cases  of  delayed 
menstruation  the  amenorrhoea  is  the  result 
of  some  constitutional  disease  or  general 
condition,  to  the  rational  treatment  of  which, 
and  not  to  any  utero-ovarian  stimulation, 
should  the  efforts  of  the  physician  be  directed. 
At  the  same  time,  the  part  played  by  the 
development  of  the  reproductive  system  in 
either  sex,  in  the  transformation  from  child- 
hood to  maturity,  is  unquestionably  of  the 
first  importance.  The  morbid  influence  of 
the  premature  indulgence  of  the  newly 
awakened  sexual  appetites  at  the  age  of 
puberty,  and  the  many  forms  of  disease  by 
which  the  vice  of  masturbation  is  avenged  by 
outraged  nature,  are  subjects  the  medical 
importance  of  which  it  would  be  difficult  to 
exaggerate,  and  which  it  would  be  impossible 
to  discuss  in  this  article. 

Many  of  the  ailments,  common  about  the 
period  of  puberty  are  but  accompaniments 
or  forerunners  of  the  functional  and  organic 
changes  then  commencing.  More  especially 
is  this  the  case  in  the  female  sex.  Hence  the 
physician  must  bear  in  mind  that  the  head- 
aches, palpitations,  symptoms  of  disordered 
nervous  action,  and  many  of  the  cases  of 
haemorrhage  from  various  organs  at  that 
epoch,  which  create  so  much  alarm,  are,  as 
Sir  Henry  Holland  long  since  observed,  but 
evidences  of  '  new  balances  struck  in  the 
allotment  of  the  blood  to  different  parts;  and 
in  the  course  of  such  changes,  congestions 
and  discharges  are  prone  to  occur,  the  latter 
relieving  or  preventing  the  former.'  It  is 
hardly  necessary  to  point  out  the  necessity 
for  careful  diagnosis  between  symptoms  thus 
caused,  and  the  evidences  of  actual  disease ; 
for  in  the  former,  the  active  treatment  re- 
quired by  the  latter  would  be  not  only  un- 
necessary, but  positively  injurious,  by  inter- 
fering with  the  progress  of  those  natural 
functional  or  organic  changes  on  the  estab- 
lishment of  which  these  symptoms  will 
cease.  The  circulation  is  now  vigorous ;  not 
only  is  the  amount  of  blood  in  circulation 
•jreater  during  this  period,  but  also  its  relative 
proportions  of  fibrin  and  red  corpuscles  are 
larger,  and  hence  the  roseate  hues  and  plump 
outlines  of  early  youth. 

It  is  therefore  not  surprising  how  well 


young  persons  at  this  period  bear  hsemor- 
rhagic  discharges,  with  which,  when  due  to 
menstrual  causes,  the  experienced  physician 
will  be  slow  to  interfere,  lest  by  their  arrest 
he  may  bring  on  more  serious  consequences. 
Many  of  those  cases  of  haemoptysis  which 
excite  so  much  alarm,  as  supposed  evidences 
of  pulmonary  disease,  and  the  subsidence  of 
which  is  ascribed  to  the  particular  treat- 
ment adopted,  as  well  as  not  a  few  cases 
of  hsematemesis  occurring  in  girls  about 
this  epoch,  are  merely  symptomatic  of  the 
changes  consequent  on  puberty,  and  re- 
quire little  in  the  way  of  repressive  treat- 
ment. 

There  are  few  practical  subjects  more 
neglected  by  physicians  than  the  moral, 
hygienic,  and  physical  management  of 
puberty.  The  effect  of  the  evolution  of 
puberty,  as  the  occasional  exciting  cause  of 
insanity,  has  been  briefly  alluded  to  by  Dr. 
Maudsley  and  some  other  writers  on  mental 
disease.  The  influence  of  excessive  mental 
stimulation  during  puberty,  as  an  occasion  of 
the  increasing  proportion  of  nervous  and  cere- 
bral disorders  now  observable,  is  a  subject, 
however,  deserving  of  more  consideration 
than  it  has  yet  received.  At  that  period  of  life 
the  present  cramming  system  of  education 
frequently  predisposes  to  insanity,  the  organ 
of  the  mind  being  goaded  into  premature 
activity,  and  overstrained  in  the  effort  to 
pass  some  competitive  or  other  examination, 
deemed  essential  to  entrance  on  official,  com- 
mercial, or  professional  life.  Thus  the  mental 
powers  are  worn  out  and  exhausted  before 
they  have  attained  their  perfection.  In  other 
respects  also  the  prevailing  educational 
system  is  hurtful  to  the  mind ;  for  nowadays, 
when  education  is  too  often  divested  of  that 
moral  restraint  and  control  formerly  held  to 
be  essential,  'it  proves  injurious,'  as  Dr. 
Copland  foretold  would  be  the  case,  by 
giving  rise  to  forced,  unnatural,  overreaching 
ambitions,  and  unprincipled  states  of  society ; 
and  these  states,  in  proportion  as  they  are 
developed,  are  the  parents  of  crime,  insanity, 
and  suicide. 

Thomas  More  Madden. 

PUBLIC  HEALTH.1— Such  care  as 
communities  took  for  the  protection  of  their 
health  was  in  early  times  taken  under  the 
auspices  of  religion  or  morality;  it  was 
hardly  until  the  present  century  that  at- 
tempts were  made,  as  matters  medical,  to 
understand  the  conditions  for  health  and 
disease  among  communities.  Although  many 

1  This  article  will  deal  with  medical  considera- 
tions respecting  health  and  disease  in  communities. 
In  its  plan  it  will  follow  Dr.  Parkes's  article  in  the 
original  issue,  but  matters  of  Sanitary  Law  and 
the  application  of  Vital  Statistics  will  be  relegated 
to  separate  articles.  Bacteriology,  and  many  other 
subjects  which  have  concern  for  individual  as  much 
as  for  public  health,  are  treated  under  their  several 
headings. — G.  B. 


PUBLIC  HEALTH 


553 


old  statutes  and  provisions  of  the  common 
law  may  be  shown  to  have  their  bearing 
upon  public  health,  organised  legislation  in 
England  for  the  promotion  of  this  object 
may  be  said  to  date  from  the  Public  Health 
Act,  1S4S.  The  country  had  by  this  time, 
under  the  system  of  registration  inaugurated 
in  1837,  and  by  the  aid  of  Eoyal  Commis- 
sions, learned  something  about  the  causes  of 
death  in  the  population.  It  had  been  dis- 
covered that  year  after  year  far  more  lives 
were  being  forfeited  to  home-grown  epidemics 
than  had  been  lost  during  the  foreign  epi- 
demic of  1831-32.  By  1848,  the  threat  of 
fresh  invasion  by  Asiatic  cholera  had  become 
near  and  loud.  The  time  for  sanitary  action 
was  auspicious.  It  had  come  to  be  seen  that 
communities,  as  such,  had  duties  towards 
their  members  and  towards  other  communi- 
ties, in  respect  of  matters  affecting  health ; 
and  with  this  enlarged  sense  of  public  re- 
sponsibility it  was  felt  that  adequate  organi- 
sations should  be  provided,  in  order  to 
instruct,  direct,  and  even  coerce  ignorant  or 
wilful  members  of  each  community.  Need- 
less to  say,  this  function  of  legislation  speedily 
asserted  itself  more  definitely  and  in  fresh 
directions ;  until  the  present  system  of  sani- 
tary observation  and  administration  has 
grown  up. 

Considering,  first,  the  area  of  a  country  in 
its  broader  aspects,  and  always  with  more 
particular  reference  to  England  and  the 
public-health  arrangements  of  England,  we 
note  the  influences  exerted  by  the  condition 
of  open  lands,  forests,  and  rivers.  The 
drainage  of  land,  so  as  to  carry  off  water 
readily  and  thus  to  make  both  ground  and 
air  drier,  has  a  great  effect  on  public  health. 
Ague,  so  common  formerly  in  England,  has 
greatly  lessened ;  and  dysentery,  which  so 
often  went  with  it,  has  in  consequence  of 
drainage  almost  disappeared. 

The  movements  of  the  ground-water  which, 
by  its  rises  and  falls,  influence  the  moisture 
and  the  amount  of  air  in  the  soil,  and,  through 
these  conditions,  alter  the  amount  and 
rapidity  of  decomposition  therein,  have  been 
supposed  also  to  influence  health,  and  to  be 
especially  connected  with  the  development  of 
typhoid  fever  and  of  cholera.  A  moist  ground 
is  aUo  believed,  on  tolerably  strong  evidence, 
to  be  favourable  to  the  production  of  destruc- 
tive lung-diseases ;  and  there  is  no  doubt  that 
rheumatism  and  catarrhal  affections  are  more 
common  on  damp  soils.  Although  the  in- 
fluence of  the  ground-water  in  cholera  is 
questionable,  and  it  is  not  always  active  in 
the  production  of  typhoid  fever,  it  is  certain 
that  lowering  the  level  of  the  ground-water 
when  it  is  near  the  surface  is  often  followed  i 
by  the  best  results  on  the  general  health  of 
the  people,  and  in  hot  countries  malarious 
diseases  have  been  greatly  diminished,  even 
when  the  lowering  of  the  ground-water  has 
not  exceeded  a  few  inches.   Recently  a  note-  | 


I  worthy  relation  has  been  observed  between 
i  the  autumnal  diarrhoea  of  children  in  towns 
and  the  earth-temperature  under  certain  cir- 
cumstances of  ground-water. 

The  regulation  of  irrigation  operations  also 
has  become  an  important  matter  for  system- 
atic study  and,  if  sewage  irrigation  farms 
continue  to  increase  in  number,  for  regula- 
tion by  the  State.  These  farms  should  not 
be  situated  near  to  houses  (not  within  five 
i  hundred  yards  if  possible),  and  the  lands 
I  should  be  properly  prepared  and  drained  so 
that  there  is  no  stagnancy  of  the  water.  If 
properly  arranged,  it  seems  clear  that  sewage 
irrigation  farms  are  not  hurtful  to  the  health 
of  their  neighbours ;  but  their  proper  relation 
to  streams  that  may  have  to  supply  an  ad- 
jacent population  with  drinking-water  still 
remains  in  question. 

The  regulation  of  forests  ought  to  be  con- 
sidered a  State  matter,  as  the  climate  of  a 
country  and,  therefore,  health  are  greatly 
influenced  by  them.  The  removal  of  forests 
produces  a  variety  of  direct  effects.  Greater 
movement  of  air  over  the  earth  is  permitted; 
the  soil  is  rendered  hotter  in  all  temperate 
and  hot  countries,  colder  in  northern  lands ; 
the  air  is  drier  everywhere,  because  the  rain- 
fall is  lessened,  the  ground  is  drier,  and  the 
evaporation  from  leaves  is  lessened  ;  the 
ground  is  drier,  because  there  is  not  only 
less  rain  but  freer  evaporation,  and  the  roots 
of  the  trees  no  longer  obstruct  the  movement 
of  the  ground-water,  which  flows  off  more 
rapidly.  These  direct  effects  have  a  varying 
sanitary  significance,  according  to  circum- 
stances :  for  example,  increased  movement 
of  air  may  be  injurious,  if  malarious  air  be 
no  longer  kept  away  from  a  town,  as  is 
supposed  to  be  the  case  with  the  Boman 
Campagna ;  again,  in  hilly  countries  where 
the  trees  have  been  too  much  cleared  off, 
there  occurs  aridity  of  soil  as  a  rule,  and 
greater  rapidity  in  the  amount  of  water 
passing  into  rivers  during  rains,  and  thus 
leading  to  floods.  In  this  island  the  regu- 
lation of  forests  is  not  a  matter  of  much 
national  importance  :  it  is  otherwise  in 
Germany  and  France,  where  laws  exist 
which  restrain  private  action  ;  and  in  Italy, 
Greece,  and  Turkey  the  condition  of  the 
forests  requires  grave  consideration  as  a 
matter  of  public  health,  as  well  as  of  climate 
and  rainfall.  In  India  this  is  also  the  case, 
and  there  are  several  important  sanitary 
aspects  under  which  the  operations  of  the 
Forest  Department  need  to  be  regarded. 

The  regulation  of  rivers,  such  as  the 
embankments,  narrowings,  deepenings,  and 
removal  of  obstructions,  has  generally  been 
concerned  with  little  else  than  navigation  or 
the  prevention  of  accumulations ;  but  rivers 
are  equally  important  as  they  may  influence 
the  outflow  of  the  land-water  from  then- 
drainage  areas,  and  in  that  way  may  affect 
the  dryness  of  the  soil.   In  this  regard  the 
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condition  of  all  watercourses  is  a  matter  of 
importance,  and  seems  obviously  a  case  for 
State  control.  It  is  not,  however,  usually 
included  in  the  subjects  of  public  health ;  and 
when  any  large  watercourse  is  out  of  order, 
and  inundations  from  the  river  or  from  the 
sea  are  dreaded,  the  Grown  usually  appoints, 
on  the  application  of  the  proprietors  of  the 
adjoining  lands,  a  Commission  of  Sewers, 
or  a  Drainage  Board,  under  the  Land  Drain- 
age Act,  to  consider  what  should  be  done. 

In  another  way  the  regulation  of  rivers  is 
of  importance.    They  supply  the  drinking- 
water  of  the  community  to  a  large  extent, 
and  freedom  from  contamination  is,  there- 
fore, necessary.    For  years  this  has  been 
seen  to  form  one  of  the  most  difficult  ques- 
tions of  public  health,  and  for  some  years  a 
Boyal  Commission  was  engaged  in  mquiring 
into  the  causes  and  remedies  of  the  pollution 
of  rivers.    A  new  Commission  has  recently 
presented  its  Beport  in  special  relation  to 
supplies  of  drinking-water  for  London.  The 
chief  causes  of  contamination  are  the  dirty 
water  and  sewage  coming  from  towns,  and 
the  refuse  of  trade  operations.    The  former 
can  in  some  measure  be  met  by  irrigation  or 
by  filtration  through  land,  though  the  im- 
mense quantity  of  water  to  be  purified,  and 
the  price  or  position  of  land,  may  cause 
difficulty.    The  admixture  of  trade  refuse- 
water  presents,  however,  the  greater  diffi- 
culty ;  yet  to  prohibit  the  flow  into  streams 
would  sometimes  be  to  prohibit  the  trade 
works.  At  present  there  is  no  settled  standard 
of  purity  for  either  town  or  trade  water  before 
its  discharge  into  streams.    Such  standards 
were  suggested   by   the  Bivers  Pollution 
Prevention  Commissioners,  but  they  have 
never  been  accepted  either  by  Parliament 
or  the  public,  and  it  is  probable  that  for 
actual  working  the  standard  must  vary  with 
the  place  and  trade,  and  must  depend  first 
on  the  demands  made  upon  the  river  for 
drinking  use ;  and,  for  the  rest,  on  the  purity 
of  the  river  water  into  which  the  dirty 
effluent  is  discharged,  and  the  comparative 
volumes  of  dirty  and  clean  water  thus  mixed 
together — i.e.  upon  the  extent  of  the  dilution 
of  the  impure  with  the  pure  water.  The 
number  and  kind  of  fish  living  in  the  river 
water  are  also  to  be  taken  into  account, 
effluents  of  the  highest  obtainable  purity 
only  being  admitted  into  trout  or  salmon 
rivers.    Thus  it  will  be  seen  that,  at  present, 
little  progress  has  been  made  in  the  pre- 
vention of  the  pollution  of  rivers  in  Eng- 
land, the  interests  involved  in  the  continu- 
ance of  the  polluted  condition  of  streams 
being  exceedingly  strong,  and  the  enforce- 
ment of  the  law  being  in  the  hands  of  autho- 
rities who  are  often  the  greatest  offenders 
against  its  provisions.     The  new  County 
Councils,  however,  have  been  empowered  to 
enforce  its  provisions,  and  much  is  hoped  for 
from  the  action  of  these  bodies,  who  will  to 


a  great  extent  be  free  from  the  trammels  of 
petty  and  local  interests. 

Of  conditions  operative  upon  the  health  of 
the  individual  and  of  the  community,  the 
one  that  falls  most  conspicuously  within  the 
province  of  Local  Sanitary  Authorities,  as 
of  the  Legislature  which  created  them,  is  the 
condition  under  which  people  have  their 
dwelling — the  state  and  circumstances  of 
then-  habitation,  both  in  the  particular  and  in 
the  aggregate.  So  true  is  this,  and  so  strongly 
is  this  consideration  felt  in  practice,  that, 
for  the  rest,  it  wiU  be  convenient  to  arrange 
the  subject-matters  of  the  present  article 
with  the  notion  of  condition  of  habitation  in 
the  foreground;  and  to  regard  each  subject 
as  it  principally  concerns  communities  in- 
habiting a  larger  or  smaller  place,  or  as  it 
concerns  the  particular  habitation.  Thus, 
the  general  subject  of  public  health  will, 
with  little  exception,  be  here  discussed  with 
reference,  first,  to  collections  of  houses  form- 
ing cities,  towns,  and  villages ; 1  secondly,  to 
separate  houses. 

Cities,  Towns,  and  Villages.— The 

health  of  the  inhabitants  of  English  towns, 
as  judged  of  by  the  annual  rate  of  mortality, 
is  not  so  good  as  that  of  the  people  of  rural 
districts.  The  mean  annual  mortality  at.  the 
present  time  differs  in  different  towns  from 
16  or  17  to  29  and  30  per  1,000  of  population, 
while  during  certain  periods  it  may  be  much 
more.  In  rural  districts  the  mortality  is 
from  12  to  19  or  20  per  1,000. 


Death-rate  per  1,000 

Town  Districts 

Country  Districts 

1851-60 

24'7 

19-9 

1861-70 

24-8 

19-7 

1871-80 

28-1 

19-0 

1881-90 

20-3 

17-5 

Eeferring  for  definition  of  town  and  coun- 
try districts  to  the  Begistrar-General's  annual 
reports,  the  above  table  shows  the  differences 
between  urban  and  rural  death-rates  in  Eng- 
land. It  will  be  seen  that  the  difference  has 
been  less  of  recent  years  than  it  was  twenty 
or  thirty  years  ago.  The  town  death-rate 
has  decreased  more  rapidly  than  the  rural, 
giving  prima  facie  ground  for  a  belief  that 
the  towns  have  derived  more  advantage  froni 
sanitary  measures  than  have  the  country 
districts,  where  sanitation  has  been  far  less 
progressive. 

'  There  is  no  official  definition  of  what  constitutes 
a  town  as  opposed  to  a  village,  but  the  reader  may 
have  in  mind  a  population  of  2,000  or  more,  not 
widely  scattered,  as  being  here  regarded  as  a  town 
rather  than  a  village.  Lot  it  be  observed  that  the 
term  '  urban  sanitary  district,'  while  it  applies  to 
the  majority  of  English  towns,  can  also  apply  to 
petty  hamlets  of  two,  four,  or  six  hundred  lnhabi- 
tants.  Some  speciaUties  of  village  and  rural  sani- 
tation will  be  considered  in  the  sequel. 
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The  causes  of  the  difference  are  various. 
In  some  degree,  no  doubt,  the  more  rapid 
improvement  observed  in  urban  death-rates 
is  to  be  attributed  to  the  increasing  migra- 
tion from  country  into  town  of  adolescents 
and  young  adults,  whose  contribution  to  the 
death-roll  of  any  community  is  small  com- 
pared with  that  of  people  at  lower  and  higher 
ages.  But,  this  consideration  apart,  we  may 
be  confident  that  the  more  rapid  improve- 
ment in  urban  death-rates  does  in  truth  re- 
present larger  sanitary  progress  in  town  than 
in  country.  We  have  only  to  observe  the 
larger  scope  for  such  progress  afforded  by 
urban  populations. 

In  towns  there  is  greater  crowding  of 
houses,  with  a  higher  degree  of  impurity  in 
the  air  of  the  houses,  more  of  complete  de- 
stitution, a  greater  prevalence  of  infectious 
diseases,  and  greater  exposure  in  unhealthy 
trades.  The  urban  inhabitants  are  also  on 
the  whole  more  intemperate,  feeble  at  birth, 
and  have  less  active  exercise  in  the  open  air 
than  the  rural  population.  In  towns,  com- 
pared with  the  country,  it  is  especially  the 
mortality  of  children  under  five  years  old 
which  swells  the  death-rate,  since  it  is  the 
ages  of  infancy  which  suffer  most  from  bad 
and  improper  food  and  from  the  impure  air 
of  the  houses  of  the  poor.  In  all  cities  there 
are  districts,  inhabited  by  wealthy  people, 
where  the  mortality  will  bear  comparison 
with  healthy  country  places,  even  if  age  be 
compared  with  age  in  the  population  which 
yields  the  death-rate.  It  ought  to  be  possible, 
therefore,  to  raise  the  health  of  the  inhabi- 
tants generally  towards  the  standard  of  these 
favoured  parts;  and  the  object  of  the  local 
government  should  be,  by  thought  and  con- 
trivance, to  overcome,  as  far  as  may  be,  the 
difficulties  that  poverty  puts  in  the  way  of 
health. 

Hygienic  Conditions  of  Cities,  Towns,  and 
Villages. — These  are  conditions  referable  to  : 
L  The  site  and  soil. 

2.  The  arrangement  and  building  of 
houses. 

9.  The  water-supply. 

4.  The  removal  of  refuse-water  and  of 
dry  refuse. 

5.  The  removal  of  excreta. 

6.  The  conservancy  of  the  surface. 

7.  The  supply  of  food,  including  the  regu- 
lation of  slaughter-houses,  dairies,  and  bake- 
houses. 

8.  The  regulation  of  trades. 

9.  The  arrest  of  infectious  diseases. 

10.  The  disposal  of  the  dead. 

11.  The  supervision  of  nuisances. 

1.  The  Site  and  Soil.— The  sites  of  old 
cities  were  fixed  by  reason  of  war  or  com- 
merce, or  of  vicinity  to  water-supply;  when 
modern  cities  arise,  it  is  often  in  conse- 
quence of  the  development  of  new  industries, 
such  as  depend  on  coal  and  iron,  or  such  as 


cotton  or  woollen  works,  where  the  site  is 
determined  by  convenience  of  manufac- 
tures. In  England  new  towns  and  villages 
spring  up  without  regulation,  and  when  they 
attain  a  certain  size,  and  some  sort  of  muni- 
cipal government  is  formed,  it  is  often  too 
late  to  consider  the  wholesomeness  of  the 
ground  or  to  attend  to  the  arrangement  and 
construction  of  houses.  It  were  to  be  de- 
sired that  the  Legislature  should  secure  for 
towns,  during  their  period  of  growth  and  ex- 
tension, adequate  attention  to  such  matters. 
For  too  often  in  the  case  of  old  towns  Local 
Improvement  or  Health  Acts  are  found  to 
be  needed,  in  order  to  remedy  slowly  and 
laboriously  the  errors  of  bygone  times. 

In  respect  of  the  site  it  is  necessary  to 
dry  the  ground  if  it  is  at  all  damp,  and  to 
keep  it  from  being  contaminated  by  injurious 
or  offensive  effluvia.    It  is  one  of  the  advan- 
tages of  sewering  towns  that  the  ground  is 
thereby  drained ;  and  brick  sewers  were  for- 
merly laid  so  as  to  admit  subsoil  water  and 
drain  the  ground  as  well  as  to  serve  as 
channels  for  house -waters.    For  the  former 
object  of  drying  the  soil,  every  town  ought 
to  have  a  system  of  pervious  sewers;  and 
for  the  second  object,  it  is  best  to  have  a 
system  of  impervious  sewers  combined  with 
the  deep  drainage  of  the  soil.    There  should 
be  no  cesspits  or  middens,  or  manure  heaps, 
in  uncemented  holes ;  every  refuse  of  this 
kind  ought  to  be  removed  and  never  allowed 
to  soak  into  the  ground.    The  ground  ought 
in  fact  to  be  secured  against  every  source  of 
contamination.     Paving  of  all  streets  and 
courts,  so  as  to  prevent  surface  impurities 
from  soaking  in,  and  great  care  in  the  con- 
struction of  the  public  sewers,  will  keep  the 
soil  of  a  city  free  from  those  impurities  which, 
under  the  influence  of  heat,  water,  and  air, 
generate  injurious  effluvia  that  may  be  sucked 
into  houses.    It  is  necessary  also  to  have 
rules  about  'made  ground.'    Inequalities  in 
the  surface  of  the  ground  are  often  levelled 
by  filling  in  with  refuse  of  all  kinds;  house 
and  chemical  refuse,  and  dredgings  from 
rivers,  with  other  rubbish,  are  sometimes 
used.    Decomposition  goes  on  in  such  soils, 
and  eventually,  if  not  too  foul,  they  purify 
themselves,  but  for  this  time  is  required.  In 
the  '  cinder  refuse '  of  Liverpool,  which  is 
tolerably  free  from  impurities,  at  least  three 
years  are  required  for  the  disappearance  of 
the  more  easily  decomposed   animal  and 
vegetable  matters.    In  other  made  soils  it 
may  be  longer ;  and  when  soil  is  very  impure, 
as  in  the  case  of  old  graveyards,  it  is  un- 
certain how  long  it  is  before  it  would  be  safe 
to  build  upon  it.    Every  made  soil  should  be 
well  drained,  so  that  air  and  water  may 
freely  pass  through  it,  and  the  best  should 
have  been  laid  down  for  three  or  four  years 
before  being  built  upon. 

The  leakage  of  coal-gas  from  pipes  is  a 
point  to  be  guarded  against,  and  the  ease  of 
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preventing  this  would  be  much  increased  by 
the  use  of  subways. 

With  respect  to  the  means  of  covering  the 
sides  of  city  streets  for  foot  passengers,  good 
stone  paving  or  the  like  is  essential ;  for  it 
greatly  increases  the  ease  of  cleaning  the 
surface.  Full  powers  are  given  to  Sanitary 
Authorities  for  this  purpose. 

The  question  of  the  best  kind  of  road  for 
horse  and  carriage  traffic  is  not  quite  so  easily 
settled ;  there  are  four  principal  plans  :  mac- 
adamising, granite  blocks,  wood,  and  asphalte. 
As  a  mere  matter  of  health  the  two  last  are 
preferable ;  there  is  less  debris,  greater  ease 
of  cleaning,  and  less  noise.  Both  mac- 
adamised and  granite-block  roads  soon  get 
worn  into  fine  mud,  which  is  made  up  of 
finely  comminuted  stone  mixed  with  drop- 
pings from  horses,  and  the  like.  In  wet 
weather  this  is  washed  into  the  sewers, 
which  it  aids  in  obstructing,  and  it  forms  a 
useless  part  of  the  sewage.  In  dry  weather 
it  becomes  pulverised,  floats  in  the  air  and 
is  one  of  the  ingredients  of  city  air,  from 
which  it  is  deposited  as  dust.  Wood  and 
asphalte  break  up  much  more  slowly  and  are 
more  easily  cleaned  both  by  rain  and  by 
washing. 

2.  The  Arrangement  and  Building  of 
Houses. — The  arrangement  of  houses  and 
streets  in  towns  is  influenced  by  many  cir- 
cumstances. A  good  return,  for  money, 
facility  of  locomotion,  and  beauty,  are  the 
chief  considerations  in  new  towns.  In  old 
cities  questions  of  defence  and  of  materials 
have  especially  regulated  the  size  and  direc- 
tion of  their  streets,  and  the  height  and  com- 
pression of  their  houses.  Many  considera- 
tions will  always  influence  the  formation  of 
streets,  but  a  free  passage  of  air  to  all  parts 
of  a  town  is  a  cardinal  point,  which  should 
receive  the  utmost  attention.  The  more 
numerous  and  the  wider  the  streets  are,  the 
less  impeded  will  be  the  air-flow  ;  in  no  case 
should  a  street  be  less  in  width  than  one  and 
a-half  times  the  height  of  a  house.1 

There  should  be  open  spaces,  arranged  to 
allow  ready  movement  of  air  through  them 
at  the  back  of  the  houses,  and  all  '  back-to- 
back  '  building  should  be  illegal.  The  erec- 
tion of  narrow  lanes  and  alleys  should  be 
prohibited  in  all  new  towns,  and  the  back 
courts  so  common  in  our  older  towns  ought 
to  be  gradually  removed.  Additional  open 
spaces  should  be  provided  at  intervals. 
Wide  straight  streets  are  useful  for  ventila- 
tion, and  are  best  for  the  laying  of  pipes  and 
tramways.  Straight  lines  are  by  some  not 
considered  beautiful,  but  for  the  most  part 
they  are  certainly  most  convenient. 

Powers  are  given  to  Urban  Authorities 
to  make  by-laws  regulating  the  width  of  new 
streets,  providing  for  sewerage,  foundation  of 

1  In  some  local  Acts  the  width  of  a  street  is  fixed 
at  the  height  of  a  house,  but  thiB  is  too  small. 


houses,  spaces  for  air  about  houses,  the 
drainage  of  buildings,  and  other  points.  As 
regards  existing  towns,  these  Authorities  are 
enabled  to  purchase  dwellings  in  order  to 
improve  streets,  to  set  back  houses  when 
rebuilt,  and  in  cases  where  only  the  front 
of  a  house  in  a  street  is  taken  down  they 
may  prescribe  the  hue  of  the  new  building. 
Larger  powers  of  demolition  and  reconstruc- 
tion, moreover,  are  given  by  the  Artisans' 
Dwellings  Act  and  various  local  statutes. 
It  has  been  said  that  due  provision  should 
be  made  beforehand  for  the  proper  construc- 
tion of  the  many  new  towns  which  must 
needs  spring  up  in  the  course  of  another 
century.  The  case  seems  clear  for  the  com- 
munity at  large  to  regulate.  Matters  so 
important  as  these  for  the  general  health  of 
the  population  are  proper  for  Imperial  legis- 
lation to  deal  with  to  a  greater  degree  than 
has  been  yet  recognised  in  any  Act.1  In 
their  principles  at  least,  such  matters  should 
not  be  relegated  to  Local  Authorities,  for 
them  to  accept  and  to  use  according  to  the 
local  caprice  of  the  moment. 

An  important  point  to  determine  is  the 
height  of  the  houses.  In  England  a  large 
proportion  of  our  towns  consists  of  low  brick 
houses.  If  these  are  not  too  crowded  they 
give  a  good  distribution  of  the  inhabitants, 
and  oppose  little  obstacle  to  the  movement  of 
air.  When  the  houses  are  very  lofty  the  air- 
currents  must  be  much  more  impeded,  and 
therefore  the  streets  ought  to  be  much  wider, 
and  open  spaces  behind  and  about  them 
ought  to  be  more  carefully  secured.  It  is 
not  possible  to  state  with  any  precision  the 
number  of  persons  who  may  be  located  on 
an  acre— this  will  depend  in  the  main  on 
the  construction  of  the  individual  houses; 
but  it  may  be  laid  down  as  a  general  rule 
that,  however  small  be  the  size  of  the  houses, 
the  amount  of  ground  not  occupied  by  them 
in  any  given  acre  should  be  as  great  as 
the  amount  actually  taken  up  by  houses, 
and  such  a  rule  should  a,  fortiori  be  main- 
tained in  the  case  of  more  popidous  houses. 
Where  the  houses  of  a  town  are  intended, 
each  of  them,  for  the  lodgment  of  several 
families,  and  consist  (with  the  name  of 
'  fiats '  or  '  mansions ')  of  a  number  of 
separate  dwellings  piled  up  on  the  top  of  each 
other,  it  is  of  even  greater  importance  that 
the  relation  between  inhabited  and  unin- 
habited area  should  be  properly  regulated. 

i  As  an  instance  of  the  necessity  of  this  State  in- 
terference, the  case  of  Liverpool  may  be  cited.  More 
than  seventy  years  ago  the  Corporation  was yarned 
bv  the  medical  practitioners  of  Liverpool  that  the 
houses  then  being  erected,  and  their  arrangement, 
must  prove  unhealthy  dwellings.  No  regard  was 
paid  to  this,  and  now  Liverpool  will  have  to  undo 
at  enormous  cost,  what  might  at  the  time  have  been 
nut  a  stop  to  with  ease.  Numerous  papers  by  vi. 
Cssell  Medical  Officer  of  Health  of  Glasgow, 
exemplify  the  same  thing  in  a  most  striking  manner, 
by  the  case  of  Glasgow. 
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Such  flats  or  mansions  ought,  for  the  sake  of 
air  and  light,  to  be  provided  with  exceptional 
arrangements  for  space  about  them,  with, 
concurrently,  abundant  ventilation  of  streets 
and  provision  of  open  spaces.  They  may 
serve  to  illustrate  the  foregoing  contention 
as  to  the  need  for  central  control  over  the 
arrangements  of  streets  and  houses ;  for 
Local  Authorities  can  hardly  be  expected  to 
know  the  misfortunes  that  have  befallen 
Paris  and  Edinburgh  through  want  of  due 
regulation  of  houses  of  this  class.  The 
construction  of  the  separate  houses  cannot 
be  altogether  a  matter  of  control  absolute 
by  a  municipality;  and  certain  rules  as  to 
ground-plan,  foundations,  and  arrangement 
of  closets,  and  the  thickness  of  party  walls 
are  habitually  enjoined  by  the  State  upon 
Local  Authorities  desirous  of  regulating  their 
new  buildings ;  while  sufficient  liberty  is 
afforded  to  the  requirements  and  tastes  of 
individual  owners  and  architects. 

So  in  all  houses,  whether  urban  or  rural, 
there  should  be  means  of  ventilation  for 
every  room  ;  no  inhabited  room  should  have 
a  borrowed  light,  but  should  have  a  window 
opening  directly  on  the  external  air;  every 
window  should  open,  and  especially  at  the 
top;  every  room  should  be  of  good  height, 
not  less  than  nine  feet  in  the  smallest,  and 
ten  and  eleven  feet  in  larger  rooms ;  the 
closets  ought  to  be  arranged  in  such  a  maimer 
that,  in  addition  to  ventilation  of  the  closet 
itself,  there  should  be  thorough  cross  ventila- 
tion into  the  open  air  between  the  closet 
and  the  rest  of  the  house,  and  this  is  best 
accomplished  by  having  projecting  portions 
of  the  building  to  contain  the  closets  ;  every 
house  should  be  provided  with  closets  in  due 
proportion  to  its  population ;  there  should 
be  proper  water-supply,  with  easily  inspected 
storage,  if  house-storage  is  permitted,  and 
easy  methods  of  carrying  off  the  dirty  house- 
water  ;  there  should  be  proper  arrangements 
for  the  collection  and  temporary  storage  of 
dry  house  refuse  ;  and  house  drains  and 
pipes  should  be  constructed  and  ventilated  on 
the  principles  that  will  presently  be  set  forth. 

All  these  matters  are  easy  to  regulate 
without  interfering  too  much  with  the  plans 
of  the  architect. 

3.  The  Water -8wpphj. — In  a  town  with 
sewers  and  water-closets  it  iB  generally  con- 
sidered that  the  supply  of  water  per  head 
daily  should  not  be  less  than  25  gallons  ;  and 
if  there  are  trades  using  large  quantities  of 
water,  from  five  to  ten  gallons  additional 
(reckoned  per  head  of  population)  are  wanted 
for  the  town.  If  there  are  no  water-closets, 
from  14  to  20  gallons  per  head  daily  appears 
to  be  the  amount  usually  considered  sufficient 
in  large  English  towns. 

The  sources  of  supply  are  natural  lakes, 
artificial  lakes  and  gathering  grounds,  rivers, 
springs,  and  wells.     In  towns  of  any  size 


superficial  and  shallow  wells  are  always 
suspicious  sources.  Local  Authorities  have 
powers  to  undertake  the  public  supply  of 
water,  and  to  protect  water-supplies;  also 
to  close  wells,  tanks,  cisterns,  or  pumps  if 
the  water  be  polluted. 

The  following  are  the  matters  of  chief 
importance  in  towns :  (a)  The  supply  should 
be  taken  from  sources  capable  of  affording  a 
quantity  adequate  to  the  present  and  proxi- 
mate wants  of  the  town,  with  such  approach 
to  constancy  as  may  be  attainable.  In 
quality,  the  great  points  are  to  ensure  that 
the  water  is  clear  or  is  easily  or  completely 
freed  from  sediment  by  sand-filtration,  and  is 
well  aerated,  pleasant  to  taste,  and  without 
smell;  that  it  contains  no  injurious  animal 
constituents,  and  cannot  become  contami- 
nated with  excreta  of  men  or  animals,  or  with 
foul  water  from  houses  ;  that  it  contains  no 
injurious  amount  of  vegetable  matter  (not 
more  than  2  or  3  grains  per  gallon),  and  that 
its  mineral  constituents  are  of  moderate 
amount,  not  exceeding  60  grains  per  gallon 
as  a  maximum,  and  consisting  of  such 
mineral  matters  as  are  not  likely  to  be  in- 
jurious. With  respect  to  lime  especially, 
much  discussion  has  taken  place  as  to 
whether  soft  or  hard  (from  calcium  carbon- 
ate) water  is  best  for  a  town ;  the  soft  water 
is  preferred  for  many  trades  and  is  probably 
best  for  health,  though  it  has  been  found  im- 
possible to  prove  this  by  statistics ;  it  is  cer- 
tain that  the  inhabitants  of  numerous  towns 
using  a  good  chalk  water  have  excellent 
health,  and  it  would  seem  in  fact  that  the 
question  between  water  hard  from  calcium 
carbonate  and  soft  water  is  not  an  important 
one.  "When  water  is  hard  from  calcium 
chloride  and  sulphate  it  is  thought  to  be 
objectionable  to  health.  The  great  point  in 
choosing  water  is,  in  practice,  its  freedom 
from  any  chance  of  contamination  with  ex- 
creta, or  with  refuse  matter  from  habitations. 

The  duties  of  a  medical  officer  of  health 
should  include  the  supervision  of  the  sources 
of  supply,  so  as  to  detect  and  prevent  any 
possible  contamination. 

The  water  when  supplied,  except  in  the 
case  of  deep  well  waters,  most  commonly 
needs  to  be  stored  and  filtered.    The  reser- 
voirs of  our  towns  contain  from  one  to  three 
months'  supply,  or  less  if  the  supply  is  very 
uniform  in  quantity.    The  reservoirs  require 
to  be  placed  so  as  to  be  clear  of  trees,  and 
:  protected  from  danger  of  anything  being 
thrown  into  them.    Filters  are  usually  made 
■  of  sand  about  3  feet  in  depth  resting  upon 
gravel,  and  the  water  is  passed  through  at 
the  rate  of  from  £  to  1  gallon  to  every  square 
inch  of  surface  in  24  hours.   The  upper  sand 
;  of  the  filters  requires  frequent  cleaning,  and 
'  should  be  regularly  inspected.    This  plan 
acts  well,  but  constant  supervision  is  neces- 
sary. 

After  filtration  the  water  is  distributed 
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by  means  of  pipes,  usually  by  iron  pipes, 
tarred  or  concreted  inside,  for  the  larger  con- 
duits, and  then  by  lead  pipes,  or,  what  is 
better,  tinned-lead  pipes,  for  the  smaller. 
Both  iron  and  lead,  and  especially  the  latter, 
are  dissolved  by  some  waters,  and  the  ques- 
tion whether  lead  is  so  dissolved  has  often  to 
be  answered  ;  in  examining  into  this  matter 
the  water  should  be  taken  after  it  has  been 
in  contact  with  the  pipes  for  some  hours. 

Carried  down  the  public  pipes,  the  water  is 
either  delivered  at  intervals  to  house  cisterns, 
or,  what  is  far  better,  is  supplied  on  the  con- 
stant plan  without  house-storage.  If  it  be 
not  possible  to  dispense  with  house-cisterns, 
they  should  be  well  made  of  slate,  stoneware, 
or  galvanised  iron,  should  be  able  to  be  easily 
inspected  and  cleaned,  and  their  overflow 
pipes  should  always  end  in  the  open  air, 
never  go  into  any  sewer.  The  greatest  care 
should  be  taken  that  the  cistern  water  shall 
run  no  risk  of  contamination  by  absorption 
of  foul  air  or  by  soakage  into  the  cistern, 
which  should  be  well  covered  to  prevent  dust 
getting  in. 

If  the  '  constant  system '  is  in  force,  it 
should  be  truly  constant,  for  if  the  water  is 
cut  off  at  intervals  and  the  house-pipes  are 
then  emptied,  or  if  leakages  take  place  in  the 
street  mains,  air  must  be  drawn  into  them, 
and  this  air  may  be  foul;  it  has  even  happened 
that  dirty  liquids  have  been  sucked  into  water- 
pipes,  as  where  a  closet  service-pipe  direct 
from  the  house-main  has  been  connected 
with  a  choked  closet-pan,  and  in  this  way 
excreta  have  not  only  passed  into  these 
house-pipes,  but  have  even  got  into  the  mains. 
In  a  similar  manner,  when  sewers  are  laid  in 
the  same  trenches  as  water-mains,  liquids 
escaping  from  leaky  sewers  may  find  their 
way  through  bad  joints  or  fissures  in  water- 
pipes.  This  is  most  liable  to  occur  during 
intermissions  in  the  water-service;  but  the 
same  insuction  into  water-pipes  may  occur 
while  the  pipes  are  full,  if  the  water  be 
running  through  them  with  great  velocity. 
This  fact  is  not  sufficiently  recognised,  even 
by  water-engineers ;  yet  it  has  been  con- 
cerned in  the  distribution  of  enteric  fever 
broadcast  in  a  community. 

Under  a  constant  system  and  under  an  in- 
termitting system  alike,  small  service-cisterns 
are  needed  for  water-closets  and  for  kitchen- 
boilers,  and  precautions  have  to  be  taken 
with  these  cisterns  equally  with  larger  storage- 
cisterns.  In  fact,  too  great  care  cannot  be 
taken  in  thoroughly  guarding  water-pipes 
and  cisterns  in  every  way. 

The  sources  of  contamination  of  drinking- 
water  are  very  numerous,  and  may  affect  the 
water  at  its  source,  in  its  flow,  in  the  reservoir, 
or  during  distribution.  If  stored  in  houses 
it  is  especially  exposed  to  risk ;  and  this  is 
the  grand  argument  for  constant  service,  that 
the  water  may  be  delivered  immediately  after 
filtration.    The  plan  of  cistern-storage,  in- 


deed, lessens  those  risks  that  are  incidental 
to  intermissions ;  but  this  plan  demands  that 
cisterns  be  properly  made  and  placed,  and  be 
regularly  cleaned.  For  low-rented  houses 
these  conditions  are  very  difficult  of  attain- 
ment, and  therefore  the  constant  service  is 
peculiarly  adapted  to  the  houses  of  the  poor. 

In  all  towns  the  service  should  be  at  high 
pressure,  so  that  water  may  be  carried  to 
every  floor  and  thus  labour  be  spared,  and 
the  freshness  of  the  water  be  secured.  In 
places  where  the  water  is  not  carried  into  the 
houses,  but  is  fetched  from  pumps  or  from 
'  hydrants  '  in  the  street,  it  has  to  be  stored 
in  the  houses  in  buckets,  and  runs  many 
chances  of  impurity. 

A  town  requires  water  for  public  purposes, 
such  as  for  public  baths,  washhouses,  flooding 
and  washing  streets,  flushing  sewers,  and 
putting  out  fires.  Statutory  powers  are  given 
for  carrying  out  these  objects. 

4.  The  Disposal  of  Dirty  House-water  and 
Dry  Befuse. — After  being  distributed  andused 
in  houses  or  trades,  the  water  with  the  im- 
purities it  has  gathered  must  be  carried  out 
of  the  town.  The  inhabitants  should  have 
no  difficulty  in  getting  rid  of  their  dirty 
water,  or  else  dirty  water  will  come  to  be 
used  improperly  several  times  over.  Houses 
ought  to  have  convenient  sinks  discharging 
by  trapped  pipes  opening  outside  the  house, 
not  into  a  drain,  but  over  a  drain-grating. 
From  hence  it  must  go  along  pipes  or 
sewers,  and  be  disposed  of  at  the  outfall  in 
some  way.  House-water,  besides  other  im- 
purities, invariably  contains  some  portion  of 
urine.  It  is  not  fit  to  be  at  once  discharged 
into  streams,  but  as  its  fertilising  powers  are 
considerable  it  is  well  adapted  for  irrigation 
on  land.  The  plan  involving  the  least  ex- 
pense appears  to  be  to  filter  it  by  intermittent 
filtration  on  a  small  area  of  properly  prepared 
and  drained  ground,  and  then  to  carry  it 
into  the  nearest  stream. 

The  dry  refuse  of  houses  consists  of  cinders 
and  ashes,  remains  of  food,  dust  from  sweep- 
ings, and  various  other  used-up  articles  of 
house  life.  In  some  towns  there  is  little 
difficulty  in  disposing  of  this  refuse.  After 
being  carted  away  it  is  sorted,  and  every 
article  finds  a  sale.  In  other  towns,  however, 
the  disposal  of  the  house-refuse  is  a  matter 
of  difficulty  and  expense.  A  system  of  de- 
stroying the  refuse  by  fire  in  destructor 
furnaces  has  of  late  years  come  largely  into 
use  in  various  towns.  The  refuse  contains  a 
sufficiency  of  combustible  material  m  the 
shape  of  cinders  to  ensure  its  complete  de- 
struction in  a  properly  designed  furnace,  and 
the  waste  heat  may  be  utilised  for  various 
municipal  purposes,  e.g.  for  converting  the 
contents  of  pail  closets  into  a  dry  manure,  or 
for  generating  steam  in  boilers  for  driving 
electric-lighting  machinery.  The  clinkers, 
when  withdrawn  from  the  furnace,  can  be 
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ground  down  in  a  mortar-mill  and  converted 
into  mortar,  bricks,  or  concrete.  Sanitarily 
considered,  the  destruction  by  heat  of  dust- 
bin refuse  is  far  preferable  to  the  old-fashioned 
sorting  method. — In  some  places  the  dry 
refuse  is  placed  every  day  by  the  inhabitants 
in  front  of  the  houses  and  is  removed  by 
scavengers.  In  other  places  there  must  be 
storage  of  refuse  on  the  premises  for  a  vary- 
ing number  of  days  ;  if  this  is  requisite,  every 
house  should  have  a  properly  prepared  dust- 
bin, well-paved  to  prevent  soakage,  well- 
covered  so  as  to  be  kept  dry,  and  so  placed 
as  to  be  away  from  the  house,  though  con- 
venient for  the  house  as  well  as  for  the  town- 
scavengers.  In  the  building  of  any  house 
the  arrangements  for  the  position  of  the  dust- 
bin are  almost  as  important  as  those  for  the 
closets.  Of  late,  galvanised  iron  pails  with 
tight-fitting  lids  have  come  largely  into  use 
to  replace  brick  dust-bins  for  the  storage  of 
dry  house-refuse,  and  being  non-absorbent 
they  are  far  more  cleanly  and  suitable  re- 
ceptacles than  brick  structures  ever  could  be. 
The  removal  ought  to  be  frequent  and  regular, 
but  the  frequency  has  to  be  fixed  by  special 
circumstances.  As  far  as  possible  organic 
refuse  (food  scraps,  &c.)  should  be  burnt  in 
the  kitchen  fire,  and  not  stored  on  the  pre- 
mises to  await  removal  by  the  scavengers. 

5.  The  Bemoval  of  Excreta. — The  excreta 
of  the  skin  and  lungs  are  got  rid  of  by  ventila- 
tion and  washing,  so  that  this  heading  refers 
only  to  the  solid  and  liquid  excrements. 
These  average  respectively  (for  both  sexes 
and  all  ages)  about  2£  ounces  avoirdupois 
of  solid  excrement  and  40  fluid  ounces  of 
urine  per  diem. 

The  excreta  ought  not  to  soak  into  the 
earth,  or  to  remain  near  dwellings.  The 
common  privy  and  the  '  midden '  of  northern 
towns  can  only  with  difficulty  be  brought  to 
fulfil  these  conditions.  In  towns  above 
10,000  inhabitants  it  now  seems  clear  that 
there  is  no  possibility  of  using  the  earth- 
closet  system,  on  account  of  the  expense  of 
preparation  and  transport  of  dry  earth. 
Therefore,  for  towns,  two  or  perhaps  three 
plans  only  remain  :  (1)  The  dry  plan  with 
frequent  removal,  with  perhaps  such  deodor- 
isation  as  the  ashes  of  the  house  may  give ; 
the  so-called  '  pail  system '  is  one  form  of 
this  dry  plan.  (2)  The  water  system,  the 
excreta  being  carried  off  from  the  house  along 
drains  and  sewers,  by  the  aid  of  water.  (3) 
The  air  or  pneumatic  systems  of  Captain 
Liernur  and  M.  Berlier,  in  which  the  excreta, 
unmixed  with  water,  are  sucked  through 
pipes  into  a  central  reservoir  by  an  air-pump, 
worked  by  a  steam-engine.  These  last  plans  of 
removal  will  not  be  farther  considered  here : 
thev  are  as  yet  unfamiliar  to  us,  and  are 
perhaps  not  altogether  well  suited  to  English 
habits  ;  they  are  now  being  fully  tried  on  the 
Continent. 


It  would  not  be  possible  to  discuss  here  the 
relative  value  and  the  technical  details  of  the 
pail  and  the  water  systems.  Both  are  largely 
used  in  England.  The  pail  system,  as  the 
most  adaptable  (among  dry  systems)  to  the 
conditions  of  a  town,  has  been  used  in  towns 
where  proper  sewers  cannot  be  made  or 
water  is  deficient,  or  where  land  cannot  be 
obtained  for  irrigation  or  filtration,  owing  to 
the  expenses  involved.  It  has  the  disadvan- 
tage of  keeping  the  excreta  for  some  days 
near  the  house,  besides  being  sometimes 
attended  with  nuisances  in  the  working. 
But,  on  the  whole,  it  is  capable  of  keeping  a 
town  clean  when  it  is  properly  carried  out, 
and  it  is  an  immense  advance  over  the  old 
midden  and  cesspool  systems,  which  retained 
the  excreta  in  the  filthiest  receptacles  for 
long  periods  in  the  very  midst  of  the  people. 
It  is  of  the  essence  of  the  pail  system  that 
the  removal  of  the  excreta  should  be  fre- 
quent, that  is,  if  practicable,  every  day.  After 
removal,  the  excreta  are  applied  at  once  to 
the  land,  or  are  made  into  poudrette.  In  some 
towns  the  house-ashes  are  thrown  on  a  wire 
screen,  so  as  to  allow  the  fine  ash  to  fall  on 
the  excreta — this  is  sometimes  called  the 
'  ash  plan ' ;  in  other  cases  deodorants  are 
used.  The  '  Goux  system  '  is  to  place  some 
absorbent  material  round  the  interior  of  the 
pail  to  absorb  the  urine. 

The  water  system  is  more  elaborate,  and 
probably  more  expensive,  but  if  properly 
carried  out  is  more  effectual.  If  a  town  can 
make  good  sewers,  and  can  find  water  for 
flushing  and  land  through  which  the  sewer- 
water  can  be  passed  (by  filtration  or  irrigation, 
or  both) ,  the  water  system  is  the  best  for  health. 

There  cannot  be  many  towns  deficient  in 
the  quantity  of  water  needed  for  the  proper 
use  of  a  water  system.  By  some  simple 
contrivances  waste  water — the  water  that 
has  been  put  to  other  domestic  purposes — 
can  be  made  use  of  for  washing  out  the 
closets.  Slop-closets  and  trough-closets,  in 
which  these  contrivances  are  used,  are  found 
to  work  efficiently,  and  to  economise  water 
in  places  where  there  is  but  scant  supply. 

The  drainage  of  every  house  that  dis- 
charges its  excrements  by  the  water  system 
should  possess  the  following  arrangements 
for  disconnecting  the  drain- air  from  the  air 
of  the  common  sewer,  and  for  dispersing  the 
foul  air  of  its  own  particular  drain :  (a)  near 
the  junction  with  the  sewer  the  house-drain 
should  be  provided  with  a  'siphon-trap,' 
through  which  nil  the  liquids  of  the  house 
must  pass,  and  which,  therefore,  must  always 
be  charged  with  water  while  the  house  is 
inhabited;  (b)  an  opening  from  the  house- 
drain  to  the  outside  air,  made  on  the  house 
sido  of  the  siphon-trap,  to  provide  for  the 
escape  of  any  sewer-air  that  may  force  the 
trap :  the  habitual  function  of  this  opening, 
however,  is  to  serve  as  an  inlet  to  the  house- 
drainage  ventilating  system;  the  outlet  of 
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this  system  being  (c)  a  pipe  in  continuation 
of  the  farther  end  of  the  drain  carried  up 
'  full-bore  '  to  the  roof,  its  end  at  this  spot 
being  left  open. 

It  is  essential  that  sewers  should  be  well 
constructed ;  they  should  allow  no  deposit ; 
and  they  should  be  thoroughly  ventilated. 
Deposits  are  prevented  by  having  egg-shaped 
sewers  with  a  proper  fall,  easy  means  of 
access  for  inspection  and  cleaning,  and  a 
regular  flow  of  water,  with  periodical  flushing. 
The  ventilation  of  sewers,  which  is  now  en- 
forced by  law,  is  best  effected  by  having 
numerous  openings — as  many,  in  fact,  as  can 
be  made— so  as  to  allow  constant  and  free 
interchange  between  the  sewer-air  and  the 
atmosphere.  These  openings  may  be  by 
street-gratings  or  by  special  shafts,  according 
to  circumstances.  Ventilation  through  fur- 
nace chimneys  is  inadvisable,  and  is  of  no 
avail  for  distant  portions  of  the  sewers.  For 
the  dead  ends  of  sewers  and  in  narrow  streets 
and  courts,  shafts  of  not  less  than  6  inches 
diameter,  carried  up  from  the  crown  of  the 
sewer  to  above  the  roofs  of  the  houses,  should 
be  provided.  But  in  whatever  way  the  ven- 
tilation is  carried  out,  the  rule  must  be  to 
have  the  freest  communication  between  the 
sewer-air  and  the  general  atmosphere.  _  This 
free  ventilation  occasions  no  offence  if  the 
sewers  are  properly  made  and  kept ;  while,  if 
the  air  of  sewers  at  the  ventilators  is  found 
offensive,  the  ventilation  will  at  least  have 
provided  against  the  more  dangerous  dis- 
charge of  the  foul  air  into  houses. 

Sewers  have  been  objected  to  on  account 
of  the  occasional  spread  of  typhoid  fever  and 
diarrhceal  affections,  and  perhaps  of  cholera 
and  diphtheria,  by  their  agency  ;  but,  if 
properly  arranged,  and  with  disconnexion 
between  the  sewer  and  houses,  there  would 
be  no  danger ;  and  it  is  difficult  to  see  how 
sewers  can  be  displaced,  or  any  other  plan 
be  substituted  for  them,  in  a  town.  The 
house-water  must  be  carried  off,  and  it  is 
impure  even  if  no  excreta  are  allowed  to  flow 
in.  Even  if  the  pail  or  other  system  for  ex- 
crement disposal  be  adopted,  there  must  still 
be  town  sewers  for  duty  house-water,  and  all 
the  precautions  above  alluded  to  must  be 
enforced.  Sewers,  then,  whether  or  not  they 
receive  the  excreta  of  a  town,  are  a  necessity, 
and  with  proper  construction  and  manage- 
ment they  certainly  ought  to  be  solely  bene- 
ficial to  the  public  health.  It  is  certain  that 
when  a  town  is  well  sewered  the  prevalence 
of  enteric  fever  is  lessened  even  to  the  point 
of  extinction,  and  diarrhceal  affections  have 
appeared  to  be  more  uncommon.  Drying  of 
the  soil  by  sewers  also  lessens  phthisis.  It  is 
to  a  certain  extent  a  question  of  engineering 
detail  whether  the  sewers  carrying  the  house- 
water  should  also  carry  off  the  rain-water ; 
but  there  would  seem  to  be  very  considerable 
sanitary  advantages  in  the  '  separate  '  system 
by  which  different  channels  are  provided  for 


house-sewage  and  rain-water ;  the  chief,  per- 
haps, being  that  under  this  system  imper- 
meable pipe  sewers  of  small  diameter  may 
be  used  to  convey  the  sewage,  preventing  by 
this  means  the  soakage  of  foul  liquids  into 
the  soil.  The  sewer-water  also  on  this  sepa- 
rate system  is  less  in  amount,  more  regular 
in  flow  from  day  to  day,  and  richer  in  fer- 
tilising properties.  Wherever  towns  situated 
on  moist  grounds  have  adopted  a  system  of 
impermeable  pipe  sewers  for  conveying  away 
house  waste-waters  and  excreta,  means 
should  be  taken  to  dry  the  subsoil  by  laying 
porous  drains  at  a  sufficient  depth.  The 
rain  and  surface  waters  may  be  carried  off 
by  surface  channels  and  gutters,  where  the 
levels  permit,  or  in  other  cases  by  the  sub- 
soil drains. 

With  regard  to  the  disposal  of  the  sewer- 
water,  three  plans  can  be  followed  in  the 
case  of  towns  which  cannot  discharge  at  once 
into  the  sea  or  into  a  large  river.  First,  pre- 
cipitation at  the  outfall  with  a  chemical  agent 
such  as  lime,  sulphate  of  alumina,  protosul- 
phate  of  iron,  clay,  &c,  used  either  singly  or 
in  combination.  A  great  number  of  chemical 
agents  have  been  proposed,  and  several  clarify 
the  water  fairly,  but  none  yield  a  deposit 
which  pays  the  expenses  as  manure,  for  the 
suspended  matters  of  sewage  which  are  de- 
posited in  the  settling  tanks  only  form  about 
one-eighth  of  the  valuable  manurial  matters 
of  sewage,  the  remainder  escaping  in  the 
effluent  water.  Precipitation  must,  however, 
be  had  recourse  to  when  land  cannot  be 
obtained.  Second,  broad  irrigation — one  acre 
on  an  average  being  sufficient  for  the  ex- 
creta of  about  one  hundred  persons.  Thud, 
intermittent  filtration,  where  one  acre  is  suf- 
ficient for  from  2,000  to  3,000  persons,  when 
the  land  is  of  a  light  and  porous  nature, 
oris  otherwise  suitably  under-drained,_  more 
especially  also  when  the  sewage  is  clarified  by 
a  preliminary  precipitation ;  the  land  should 
be  subdivided  into  plots,  each  plot  receiving 
water  six  hours  out  of  the  twenty-four. 
There  can  be  little  or  no  profit  from  inter- 
mittent filtration,  as  the  extent  of  land  to 
which  sewage  can  be  applied  is  usually  too 
small  to  produce  crops  in  any  quantity.  In 
broad  irrigation,  enormous  crops  of  grass  and 
roots  can  be  grown  on  the  sewage  land,  but 
the  realisation  of  a  profit  will  largely  depend 
upon  the  demands  of  the  local  markets,  and 
such  crops  may  at  times  be  produced  m  excess 
of  the  demand.  Some  method  of  land  treat- 
ment, however,  appears  to  be  the  only  one 
which  is  capable  of  satisfactorily  purifying 
the  sewage,  producing  an  effluent  of  sufficient 
purity  to  be  admissible  into  any  stream,  and 
at  the  same  time  utilising  to  some  extent  the 
valuable  manurial  ingredients  of  the  sewage, 
so  that  these  are  not  utterly  wasted  as  they 
are  in  all  precipitation  methods. 

It  appears  certain  that  neither  irrigation 
sewage-farms  nor  filter-beds,  when  properly 
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managed,  and  at  reasonable  distance  from 
houses,  are  anywise  injurious  to  the  public 
health. 

6.  The  Conservancy  of  the  Surface  Area. 
The  cleansing  of  the  surface  area  of  towns  has 
long  been  a  function  of  the  public  Authority. 
The  sanitary  importance  of  thorough  surface- 
cleansing  is  obvious ;  the  mud  and  dirt  of 
towns  and  refuse  of  all  kinds,  wetted  by  rain 
and  exposed  to  heat,  soon  decompose  and 
give  out  injurious  effluvia,  especially  in 
narrow  courts  and  lanes  where  the  move- 
ment of  air  is  impeded.  The  excellent  effect 
on  health  of  paving  a  town  has  been  often 
observed.  Public  streets  of  all  kinds  can  be 
easily  kept  clean,  but  want  of  paving  and 
consequent  foulness  on  private  premises  re- 
quire to  be  sought  out.  Especially  this  is 
of  importance  where  (as  in  the  case  of  pig- 
sties and  stables)  neglect  of  surface-cleans- 
ing may  give  rise  to  nuisances  injurious  to 
health. 

7.  The  Supply  of  Food,  including  the 
Begulation  of  Slaughter-,  Cow-,  and  Bake- 
houses.— A  very  important  duty  of  a  munici- 
pality is  to  supervise  the  food  of  the  people. 
"While  the  price  and  quality  must  be  left  to 
the  ordinary  operations  of  commerce,  the 
responsibility  of  preventing  falsifications,  and 
of  ensuring  that  the  article  shall  not  be  in- 
jurious to  health,  is  devolved  upon  County 
Councils  and  on  Sanitary  Authorities.  It  is 
to  these  latter  bodies  that  the  regulation 
of  slaughter-houses  and  knackers'  yards  is 
entrusted.  Private  slaughter-houses  are 
licensed,  and  can  be  visited  and  subjected 
to  bye-laws.  They  are  often  constructed  out 
of  buildings  intended  for  other  purposes,  are 
not  fitted  with  proper  appliances,  and  are 
generally  placed  in  the  densest  part  of  the 
town.  The  evils  attending  them  are  gradu- 
ally being  removed  by  the  erection  of  public 
slaughter-houses,  where  abundant  air,  water, 
good  sewers,  and  means  of  cleansing  are 
provided.  The  custom  of  slaughtering  in 
the  country  and  then  sending  the  meat  to 
cities  is  increasing,  and  this  again  renders 
private  slaughter-houses  less  necessary. 

The  transport  of  cattle  and  sheep  to  towns 
is  a  matter  of  very  great  importance  as  re- 
spects both  the  goodness  of  the  meat  and  the 
comfort  of  the  animals.  Space  in  the  trucks, 
Ipply  of  water  and  food,  length  of  journeys, 
md  other  matters,  require  regulation. 

Cow-houses  are  now  inspected  by  Sanitary 
Vuthorities,  in  pursuance  of  the  powers  of 
he  Dairies,  Cow-sheds,  and  Milk-shops  Order 
<»t  1885.  This  order  contains  provisions  for 
the  registration  of  cow-keepers,  dairymen, 
and  purveyors  of  milk ;  for  regulating  the 
lighting,  ventilation,  cleansing,  drainage,  and 
water-supply  of  dairies,  cow-sheds,  and  milk- 
shops  ;  and  prescribes  the  precautions  that 
must  be  taken  to  guard  milk  against  exposure 


to  infection  or  contamination.  These  latter 
precautions  are  especially  necessary  in  the 
light  of  the  knowledge  we  now  possess  of  the 
spread  of  epidemics  of  enteric  fever,  scarlet 
fever,  and  diphtheria  among  human  com- 
munities by  the  agency  of  milk;  and  it  is 
gradually  becoming  more  and  more  certain 
that  if  these  disease  outbreaks  are  to  be 
effectually  limited,  not  only  must  the  sanitary 
arrangements  of  dairies  and  cowsheds  be 
under  constant  supervision,  so  that  the  milk 
may  receive  no  impurities  from  water  or  air, 
but  that  the  animals  themselves  must  be 
periodically  inspected  ;  for  there  is  now  evi- 
dence to  hand  that  diseased  conditions  of  the 
cows  themselves  may  be  the  means  of  im- 
buing the  milk  with  infective  properties.  It 
will  be  sufficient  to  mention  two  diseases 
alone,  namely,  scarlet  fever  and  tuberculosis, 
as  having  been  connected  on  very  strong  evi- 
dence with  the  consumption  of  milk  from 
cows  suffering  from,  on  the  one  hand,  a 
peculiar  disease  now  known  as  the  'Hen- 
don  '  cow-disease,  which  is  closely  similar  in 
character  to  human  scarlet  fever,  and  on 
the  other  hand  from  tuberculosis  with  deposit 
of  tubercles  in  the  teats  and  udders. 

Bakehouses  are  required  by  law  to  be  kept 
in  a  cleanly  condition,  to  be  properly  venti- 
lated and  protected  from  effluvia,  and  not  to 
be  used  as  a  sleeping-place. 

The  inspection  of  the  chief  articles  of  food, 
in  respect  of  their  wholesomeness,  is  entrusted 
to  Sanitary  Authorities,  and  has  reference  to 
meat,  game,  poultry,  fish,  fruit,  vegetables, 
corn,  bread,  flour,  and  milk. 

The  following  are  the  chief  sanitary  points 
in  each  case  : — 

Meat— Much  doubt  exists  as  to  the  extent 
to  which  the  condemnation  of  meat  exposed 
to  sale  should  be  carried.  There  is  no  doubt 
that  meat  sufficiently  decomposed  to  be  dis- 
coloured and  to  have  a  putrid  smell,  and  meat 
with  abscesses  and  suppurations,  should  be 
condemned,  but  the  difficulty  arises  with 
meat  apparently  sound  or  not  very  obviously 
otherwise,  but  which  is  derived  from  diseased 
animals. 

Though  opinions  differ  on  this  point,  it 
may  perhaps  be  said  that  meat  derived  from 
animals  slaughtered  in  the  early  stages  of  in- 
flammatory diseases  and  of  epidemic  pleuro- 
pneumonia may  be  used,  but  that  beef  from 
cattle  dead  of  cattle-plague  and  anthrax 
(malignant  pustule),  mutton  from  sheep  with 
small-pox  and  splenic  apoplexy,  and  pork 
from  pigs  with  carbuncular  diseases,  hog- 
cholera,  hog-typhus,  and  scarlet  fever,  should 
not  bo  used,  although  it  is  not  easy  to  give 
conclusive  evidence  against  all  these  diseases, 
as  injuring  the  health  of  consumers  of  the 
meat.  Cattle-plague  meat,  for  example, 
has  been  largely  used  without  injury'. 
Opinions  are  much  divided  as  to  whether 
the  flesh  of  braxy  sheep,  or  of  cattle  dead  of 
foot-and-mouth  disease,  should  be  used  or 
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not,  but  at  present  the  evidence  is  rather 
against  the  view  that  such  flesh  is  injurious. 

In  the  case  of  the  parasitic  diseases  of 
animals  the  question  is  easier.  It  is  of  course 
highly  dangerous  to  use  pork  with  trichina. 
Cysticerci  in  pork,  beef,  and  mutton  should 
also  be  a  valid  ground  for  not  permitting 
the  sale,  for  it  is  not  enough  to  expect  the 
destruction  of  the  parasite  by  the  cooking 
that  the  meat  will  receive.  If  it  be  contended 
that  the  prohibition  would  affect  supply,  the 
answer  is  to  be  found  in  the  consideration 
that  breeders  and  salesmen  would  take 
greater  care  in  preserving  the  cattle  from 
parasitic  infection ;  and  that  this  can  be  done, 
by  supplying  pure  water  and  clean  food,  is 
Bhown  by  the  experience  of  Upper  India. 

Flukes  in  the  liver  do  not  constitute  a  valid 
ground  of  rejection  of  the  meat,  though  the 
liver  ought  not  to  be  eaten. 

On  the  whole,  it  may  be  said  that  it  is  cer- 
tainly wiser  to  condemn  all  meat  which  is 
derived  from  diseased  animals,  even  when  the 
animals  are  slaughtered,  and  most  certainly 
when  they  have  died  of  disease,  for  there  are 
possible  risks  in  the  consumption  of  such 
food,  and  the  State  is  warranted  in  interfering 
to  prevent  the  individual  being  exposed  to 
any  such  dangers.  In  the  very  important 
case  of  meat  derived  from  tuberculous 
animals,  medical  opinion  is  now  inclined  to 
advocate  the  prohibition  of  sale  of  the  car- 
casses for  food,  arguing  that  there  is  always 
a  possibility  of  tubercles  having  been  de- 
posited in  those  parts  which  are  used  as 
human  food.  The  question  is  at  the  present 
date  under  consideration  by  a  Eoyal  Com- 
mission. 

Some  very  remarkable  examples  of  an  acute 
specific  disease  of  peculiar  characters  have  re- 
cently been  observed  among  consumers  of 
meats  derived  from  the  pig ;  where  the  sole 
evidence  of  disease  in  the  meat  has  been  the 
presence  of  a  cultivable  bacillus  or  of  a 
poisonous  ferment  generated  by  it.  Whether 
or  not  these  morbid  elements  have  been 
acquired  during  storage  of  the  meat  (more 
usually  than  from  the  animal  furnishing  the 
meat)  is  at  present  undecided.  There  would 
seem  to  be  no  doubt  of  the  occurrence  of 
cases  where  meat  has  received  its  poisonous 
quality   during  storage.      See  Poisonous 

Food.  1    1  IV 

Sausages  when  musty  and  strong-smelling 
should  be  rejected,  but,  owing  to  the  spices 
used,  decomposition  is  not  easily  made  out. 
The  peculiar  '  sausage-poison  '  has  not  been 
identified. 

Wheat-flow  and  bread.— The  chief  pomts 
are  to  ascertain  that  there  is  no  ergot,  no 
fungi,  nor  acari;  that  alum  has  not  been 
used;  and  that  other  grains  or  mineral 
matter  are  not  mixed  with  it. 

Of  Milk,  the  chief  falsifications  consist  in 
addition  of  water  or  removal  of  cream. 
Falsification  in  other  ways  is  not  common. 


Milk  may  also  be  improper  for  U6e  owing  to 
the  presence  of  blood,  lacteal  casts,  and  pus ; 
and  unquestionably  it  will  be  dangerous  if  it 
have  been  derived  from  cows  affected  with 
the  diseases  before  mentioned.  Yet  there 
are  no  ready  means  of  discerning  this  dan- 
gerous quality,  and  therefore  it  is  greatly  to 
be  desired  that  English  people  would  adopt 
as  their  invariable  rule  the  custom  of  many 
Continental  countries  to  boil  all  milk  before 
it  is  used  as  food.  This,  however,  cannot  be 
ensured  by  legislation. 

Other  foods  are  not  often  concerned  in  the 
production  of  disease,  except  in  so  far  as 
they  may  have  undergone  decomposition. 
Accordingly  they  less  often  come  under  the 
cognisance  of  health  officers  than  of  the 
analysts  appointed  under  the  Sale  of  Food 
and  Drugs  Acts.  It  may  be  defined  as  the 
business  of  these  analysts  to  determine 
whether  or  not  an  article  really  is  what  it 
professes  to  be;  to  detect  the  presence  and 
amount  of  foreign  substances,  or  of  decom- 
position and  putrefaction;  and  sometimes 
to  show  whether  or  not  a  given  specimen 
reaches  a  certain  appointed  standard  of 
value.  The  law  permits  mixtures  to  be  sold 
in  some  cases,  if  the  admixture  is  stated  on 
a  label. 

8.  The  Regulation  of  Trades. — Trades 
are  affected  by  the  law  under  two  aspects : 
1st,  irrespective  of  the  nature  of  the  par- 
ticular trade,  the  place  where  it  is  carried 
on  is  regulated  under  the  Mines,  Factories, 
and  "Workshops  Acts,  and  by  the  Public 
Health  Act  of  1875.  Urban  Authorities  can 
make  bye-laws  regulating  offensive  trades, 
such  as  blood  and  bone  boiling,  fellmongery, 
soap,  tallow,  and  tripe  boiling,  &c.  The  ob- 
ject of  these  Acts,  among  other  things  (such 
as  restriction  of  labour  at  certain  ages),  is  to 
provide  that  the  common  conditions  of  health 
are  not  violated.  This  is  a  very  necessary 
point,  for  many  workshops  are  deficient  in 
light  and  air,  are  badly  ventilated,  or  are 
rendered  unhealthy  by  gas  burnt  for  light. 
Many  small  workshops  are  owned  by  men  of 
small  capital,  who  would  sacrifice  the  health 
of  workmen  by  compelling  them  to  work 
under  very  unfavourable  conditions.  Happily 
the  faults  are  usually  easily  remedied  by  a 
little  common  sense  and  simple  appliances, 
and  in  this  respect  the  Workshops  and  Fac- 
tories Acts  have  done  great  good.  One 
special  fault  in  many  workshops  is,  however, 
still  common,  namely,  the  burning  of  gas  in 
large  quantities  in  dark  shops,  without  proper 
means  of  carrying  off  the  products ;  the  very 
great  influence  of  this  condition  on  the  lungs 
was  long  ago  pointed  out  by  the  late  Dr.  Guy. 

2nd  The  other  point  in  the  regulation  oi 
trades  is  to  prevent  any  of  the [  Processes 
beinq  nuisances  or  injurious  to  the  health 
either  of  the  workpeople  or  the  inhabitants 
of  the  surrounding  districts.    This  is  an 
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extremely  wide  subject.    Trades  may  annoy 
and  inconvenience  the  public,  as  by  offensive 
effluvia,  black  smoke,  or  acid  vapour  which 
destroys  vegetation,  yet  may  not  be  distinctly 
injurious  to  health.    On  the  other  hand, 
without  being  notable  nuisances  in  the  above 
sense,  they  may  be  hurtful  to  health,  espe- 
cially those  (and  they  are  very  numerous) 
which  give  rise  to  dust  in  the  air  of  any  kind. 
Cotton  and  woollen  debris,  filings  and  grind- 
ings,  particles  of  size,  clay,  dry  paints,  and 
many  other  substances,  come  under  this 
head.    There  is  no  doubt  that  the  inhalation 
of  all  solid  particles,  no  matter  whence 
derived,  is  highly  injurious  to  health.  Much 
debate  has  taken  place  as  to  whether  certain 
gases,  such  as  chlorine,  iodine,  sulphuretted 
hydrogen,   sulphurous   acid,  or  the  foetid 
vapours  given  off  from   catgut,  gelatine, 
manure,  and  other  trades,  are  or  are  not  in- 
jurious to  the  health  of  the  workmen,  or  per- 
sons living  near  the  factories.     In  many 
cases  the  discussion  is  not  closed,  and  fuller 
inquiries  are  necessary ;  but  at  present  it 
seems  as  if  these  gases  and  foetid  effluvia,  in 
such  proportions  as  they  are  met  with  about 
factories,  are  not  proved  to  be  unhealthy 
(though  their  innocuousness  cannot  be  as- 
serted), however  disagreeable  they  may  be. 
On  the  other  hand,  some  really  dangerous 
gases,  such  as  carbonic  oxide,  are  not  offen- 
sive to  the  smell.  Phosphorus  fumes  escaping 
into  the  air  have  affected  the  jawbones  of 
persons  exposed  to  them  ;  this  happens  now  I 
much  less  than  formerly,  owing  in  large 
measure  to  the  increased  use  of  red  or  'amor- 
phous' phosphorus  in  the  manufacture  of 
lucifer-matches. 

The  spread  of  infection  by  trade  opera- 
tions, as  of  anthrax  among  wool-sorters,  and 
of  small-pox  amongpaper-makers,  has  recently  i 
come  to  demand  recognition. 
(  There  is  one  article,  the  sale  of  which  gives 
rise  directly  and  indirectly  to  a  large  amount 
of  sickness,  and  the  trade  in  which  certainly 
requires  better  regulation,  if  the  public  health 
is  to  be  regarded.  This  is  alcohol  in  its  vari- 
ous forms.  Owing  to  peculiar  social  customs, 
and  to  the  insufficient  recognition  of  the  im- 
mense amount  of  harm  produced  by  excess 
of  alcohol,  the  laws  of  this  country  have  not 
only  legalised  the  sale  of  a  dangerous  article 
of  diet,  but  have  actually  encouraged  the  sale, 
until  an  evil  so  gigantic  has  been  produced 
;hat  no  one  has  yet  suggested  a  reasonable 
remedy.  Yet  the  sale  of  alcohol  is  so  dis- 
tinctly a  source  of  disease  and  of  injury  to 
the  State,  that  it  must  be  considered  by  those 
who  have  charge  of  the  Public  Health,  and 
in  some  way  must  eventually  be  restricted. 
One  source  of  the  error  seems  to  be  that 
alcohol  is  regarded  by  the  State,  not  only  as 
a  source  of  revenue,  but  as  the  one  indis- 
pensable  article  of  '  refreshment.'  There  is, 
-of  course,  no  question  that  the  public  must 
be  supplied  with   houses  where  they  can 


obtain  proper  refreshments,  such  as  meat, 
bread,  vegetables,  milk,  coffee,  tea,  or  other 
articles  of  the  kind;  and 'public-houses' were 
intended  to  supply  articles  of  this  description 
as  well  as  the  alcoholic  liquids  which  enter 
into  the  ordinary  diet  of  most  people.  Yet, 
unfortunately,  a  system  has  grown  up  by 
which  our  public-houses  have  become  places 
where  little  else  than  alcoholic  liquors  are 
sold,  and  this  system  is  defended  on  the 
ground  that  such  liquids  constitute  '  refresh- 
ments.' The  amount  of  temptation  which 
has  been  put  in  the  way  of  our  working 
classes  by  the  heedless  multiplication  of  these 
drinking-shops  during  the  last  forty  years 
accounts  for  much  of  the  drunkenness  which 
so  deeply  affects  our  national  life,  and  injures 
the  health  of  the  people.  A  remedy  ought 
and  must  be  found  for  this  state  of  things,  or 
else  legislation  will  continue  to  present  the 
absurd  spectacle  of  raising  up  one  huge  mis- 
chief to  the  public  health,  while  it  is  all 
anxiety  to  rid  the  community  of  every  other. 

9.  The  Arrest  of  the  Contagious  and 
Infectious  Diseases.  —  Small-pox,  scarlet 
fever,  measles,  whooping-cough,  diphtheria, 
enteric  fever,  typhus,  and  relapsing  fever 
will  here  be  considered.  Among  other  con- 
tagious diseases  syphilis  and  gonorrhoea 
must  be  referred  to. 

Of  late  years,  since  the  recognition  of  the 
fact  that  each  of  these  diseases  possesses  a 
materies  morbi  of  its  own,  and  spreads  under 
conditions  which  have  become  more  and 
more  definable,  the  prevention  of  the  infec- 
tious diseases  has  become  much  easier,  even 
though  the  exact  conditions  and  the  natural 
history  of  the  morbific  material  be  not  yet 
completely  known.    The  general  principles 
on  which  the  prevention  is  based  are — (1) 
The  recognition  of  the  places  of  origin  and 
conditions  of  formation  of  the  morbid  agent, 
with  recognition,  also,  of  the  processes  to 
which  it  gives  rise,  alike  in  structures  of  the 
human  body  and  in  substances  outside  and 
independent  of  the  body,  with  further  ques- 
tion as  to  the  nature  of  these  substances, 
structures,  or  processes ;  the  more  fully  these 
points  are  known,  the  more  it  is  to  be  ex- 
pected that  the  formation  of  the  agent  can  be 
prevented  or  the  agent  be  made  harmless. 
(2)  The  recognition  of  the  means  of  spread  of 
the  agent,  after  its  first  formation,  that  is, 
whether  it  spreads  directly  through  the  air, 
and,  if  so,  through  what  distances  and  under 
what  conditions  ;  or  whether  it  is  carried  in 
drinking-water  or  in  food,  or  is  transferred 
directly  from  one  person  to  another :  in 
proportion   as   this   recognition    has  been 
gained,  the  carriage  of  the  morbid  agent  may 
be  stopped.    (8)  The  early  removal  of  the 
person  affected  from  among  the  community, 
so  that  the  risk  of  spreading  in  any  way  may 
be  lessened.  The  system  of  compulsory  noti- 
fication of  infectious  disease  has  rendered  it 
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possible  for  the  local  authorities  of  towns  to  [ 
keep  infected  children  out  of  schools,  and  by 
other  like  means  to  limit  the  opportunities 
of  infection ;  and  also  to  secure  the  isolation 
of  infectious  cases  as  they  arise  or  are  im- 
ported into  the  town,  and  thus  at  once  to 
stamp  out  an  impending  epidemic.  By  the 
exercise  of  due  vigilance  and  proper  sanitary 
precautions  it  may  now  be  hoped  that  epi- 
demics of  the  more  serious  infectious  fevers 
will  be  very  largely  held  in  abeyance. 

In  the  case  of  each  of  these  diseases  the 
preventive  measures  are  different,  and  it  is 
impossible  here  to  go  into  so  large  a  subject 
as  the  specialities  of  each.  The  measures 
include  a  continual  supervision  over  the  con- 
ditions of  origin,  introduction,  and  spread,  as 
far  as  they  are  known. 

Two  points  must,  however,  be  noted  more 
particularly.  The  first  is  the  isolation  of 
persons  ill  with  any  disease  which  directly  or 
indirectly  can  spread  from  one  person  to 
another.  In  the  crowded  houses  of  towns 
some  diseases,  such  as  typhus,  scarlet  fever, 
measles,  and  relapsing  fever,  spread  with 
great  rapidity,  and  the  only  means  that  we 
at  present  possess  for  checking  them  are  to 
remove  the  sick  at  the  earliest  moment  from 
such  houses,  and  to  prevent  persons  ill  with 
infectious  diseases  from  exposing  themselves 
in  public  places  and  conveyances.  For  this 
purpose  Sanitary  Authorities  have  powers 
to  remove  persons  ill  with  infectious  diseases 
to  a  proper  hospital  in  special  conveyances ; 
to  prevent  sick  persons  frequenting  public 
places  or  conveyances ;  and  to  deal  with 
infected  rooms,  houses,  and  clothing.  Hos- 
pitals for  infectious  diseases  can  also  be  built, 
and  are  now  being  constructed  in  many 
towns.  It  would  appear  prima  facie  to  be 
desirable  to  make  them  simple,  cheap  build- 
ings of  wood  or  iron,  able  to  be  thoroughly 
cleaned,  or  after  a  term  of  years  to  be  de- 
stroyed and  replaced;  but  the  objection  to 
hospitals  of  this  class  is  that  authorities 
habitually  postpone  the  provision  of  them, 
so  that  they  are  seldom  in  readiness  for  the 
reception  of  the  earliest  cases  of  an  infective 
disease.  Isolation  hospitals  should  provide 
an  air-space  of  2,000  cubic  feet,  with  a  floor- 
space  of  140  square  feet,  for  each  patient,  and 
efficient  separation  between  patients  suffering 
from  one  and  another  infectious  disorder. 
The  freest  ventilation,  supply  of  water,  and 
means  of  disinfection  are  essential. 

The  second  point  that  needs  special  care 
from  Sanitary  Authorities  is  the  provision 
of  due  means  of  disinfection  for  the  com- 
munity. They  are  empowered  to  erect  a 
proper  place  for  disinfecting  clothing  and 
bedding ;  and  disinfecting  chambers  (heated 
by  hot  air,  steam,  or  gas,  and  in  which  a 
heat  of  240°  F.  can  be  reached)  are  now  pro- 
vided in  most  towns  for  the  immediate 
disinfection  by  heat  of  all  soiled  clothes 
taken  from  patients  with  infective  diseases. 


High-pressure  steam,  in  an  apparatus  con- 
trived for  the  intermission  of  its  pressure^ 
is  found  to  give  the  best  heat-penetration  to- 
large  non-conducting  articles  such  as  bed- 
ding ;  and  disinfecting  chambers  on  this 
principle  are  to  be  commended  for  public  use. 

The  disinfection  of  infective  excreta  and 
discharges  from  sick  persons,  together  with 
any  articles  that  may  have  been  soiled  by 
such  matters,  and  disinfection  of  rooms  that 
have  contained  infectious  patients,  have  also 
to  be  secured.  The  poison  of  typhoid  fever 
can  be  destroyed  by  strong  chemicals  added 
to  the  intestinal  discharge ;  and  the  spread 
of  typhus  has  been  also  lessened  and  perhaps 
arrested  by  aerial  purifiers,  especially  nitrous 
acid  fumes. 

Small-pox  is  controlled  by  vaccination,  and 
for  this  there  are  special  laws  and  a  special 
organisation.  It  has  been  expected  that  by 
following  the  lines  indicated  by  the  experience 
of  vaccination,  the  community  will  hereafter 
gain  some  like  means  of  control  over  other 
epidemic  diseases ;  as  well  as  over  other 
diseases,  also,  of  which  the  infective  character 
has  only  lately  been  established. 

The  prevention  of  syphilis  and  gonorrhoea 
by  periodical  inspection  of  prostitutes,  and 
removal  of  them  to  Lock  Hospitals  when 
diseased,  was  until  recently  carried  out  in. 
this  country  in  certain  military  and  naval 
stations,  where  the  effect  has  been  to  lessen 
primary  syphilis  by  nearly  one-half,  and  to 
abate  its  virulence.  The  operation  of  the 
Contagious  Diseases  Acts  upon  the  women,  in 
respect  not  only  of  curing  them  but  of  in- 
fluencing them  for  good  and  of  reclaiming 
them,  was  very  remarkable.  In  Germany, 
France,  and  Belgium  precautions  against 
venereal  diseases  have  been  carried  out 
among  the  entire  population  for  many  years, 
with  the  effect  of  greatly  lessening  the 
amount  and  virulence  of  syphilis.  Although 
the  Contagious  Diseases  Acts  have  not  been: 
actually  repealed,  they  are  not  now  enforced, 
either  in  the  home  military  stations  or  in 
India.  The  result  has  been  that  venereal 
disease  has  increased  enormously  in  the 
army.  In  1887,  out  of  63,000  European 
troops  in  India,  23,000  were  admitted  to 
hospital  for  venereal  disease  (equal  to  a  rate 
of  361  per  1,000  of  strength) ;  of  the  23,000 
admissions  no  less  than  10,000  were  for 
various  forms  of  syphilis.  When  the  Acts 
were  in  force  in  India  the  admission-rate 
was  only  about  180  per  1,000,  or  half  of  the 
present  rate.  A  similar  increase  has  been 
noted  amongst  the  home  troops  at  those 
stations  where  the  Acts  were  formerly  in 
operation.  Put  on  the  lowest  ground,  con- 
siderations of  economy  would  appear  to 
dictate  a  revival,  for  the  army  and  navy,  of 
these  Acts— of  course,  with  such  modifica- 
tion of  their  provisions  as  experience  may 
have  indicated. 
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A  variety  of  cogent  objections  against  the 
application  of  these  statutes  to  the  civil 
population  of  the  United  Kingdom  has  been 
advanced,  principally  by  Simon.  Neverthe- 
less, having  regard  to  the  extensive  and 
most  mischievous  operation  of  syphilis  upon 
the  commimity,  it  is  greatly  to  be  hoped  that 
the  Legislature  may  before  long  give  its 
attention  to  this  subject,  and  endeavour  to 
reduce  by  acceptable  measures,  primarily  in 
the  interests  of  children,  the  amount  of 
syphilis  which  now  afflicts  the  people. 

10.  The  Disposal  of  the  Bead. — Two 
points  are  involved  in  the  disposal  of  the  dead, 
both  in  towns  and  villages. 

In  this  country,  where  so  many  families 
live  in  single  rooms,  and  where  the  custom 
-of  keeping  the  dead  five  or  even  six  days 
before  burial  is  usual,  it  constantly  happens 
that  a  corpse  is  kept  for  days  in  the  room 
where  all  the  family  life  is  carried  on.  As 
decomposition,  especially  in  some  diseases, 
commences  early,  it  cannot  be  doubted  that 
an  unfavourable  effect  on  health  must  be 
often  produced.  To  avoid  this  detention, 
mortuary  chapels  ought  to  be  constructed 
in  all  towns  and  villages,  and  to  these  all 
corpses  should  be  removed  from  the  houses 
of  the  poor  within  thirty-six  hours  after  death. 

Power  has  long  been  given  to  Local  Au- 
thorities to  provide  mortuaries,  and  to  re- 
move, when  necessary,  corpses  from  rooms 
where  persons  live  and  sleep.  Very  little 
has  as  yet  been  done  in  this  way,  and 
England  is  in  this  respect  far  behind  some 
of  the  Continental  States. 

The  other  point  is  the  disposal  of  the 
corpse.  The  law  of  England  now  allows  no 
burial-grounds  in  large  cities,  nor  burial 
under  churches,  and  consequently  cemeteries 
are  provided  at  convenient  distances  from 
towns.  These  cemeteries  ought  to  have  a 
dry  soil,  so  that  the  ground-water  shall  never 
rise  high  enough  to  wet  the  corpse  or  to 
float  it  up  in  the  vault,  as  sometimes  has  hap- 
pened ;  they  should  be  as  far  from  houses  as 
practicable,  and  a  limit  of  200  feet  is  contem- 
plated as  a  permissible  minimum.  There 
should  be  good  drainage,  and  the  water 
should  not  run  into  any  well  or  watercourse 
from  which  drinking-water  is  taken;  the 
site  should  be  well  ventilated  and  well 
planted,  so  that  the  roots  of  plants  may 
absorb  the  decomposing  matters.  The  kind 
of  soil  will,  of  course,  depend  on  the  locality  ; 
in  many  cases  there  is  no  choice ;  but  if  there 
he  a  choice,  a  marly  soil,  not  too  stiff,  but 
allowing  free  permeation  by  air  and  free  flow 
of  water,  should  be  chosen.  Gravelly  soils  act 
[.rettv  well,  but  are  said  to  form  a  compact 
rnass  round  the  body,  which  prevents  access 
of  air  and  moisture;  the  lime  and  chalk  soils 
act  better,  and  especially  if  the  soil  is  alka- 
line ;  very  stiff  clay  preserves  bodies  longer 
than  less  compact  soils. 
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Bodies  decay  in  very  various  times,  accord- 
ing to  soil,  access  of  air,  amount  of  pressure, 
&c.  In  some  cases  a  corpse  may  be  destroyed 
in  three  years.  When  ground  has  to  be 
used  over  again,  a  period  of  from  five  to 
thirty  years  is  allowed  in  different  countries 
before  the  second  use.  Bodies  should  be 
buried  deeply  (4  to  6  feet)  in  order  to  lessen 
the  chance  of  contamination  of  the  air, 
though  it  is  supposed  that  when  the  graves 
are  shallower,  decomposition  is  more  rapid ; 
the  graves  should  not  be  bricked,  but  the 
earth  allowed  to  rest  on  the  coffins. 

It  has  been  proposed  to  use  not  coffins,  but 
sheets  or  wicker-baskets,  so  as  to  let  the  earth 
at  once  come  in  contact  with  the  body ;  and, 
in  fact,  in  many  villages  in  England  it  was 
formerly  the  custom  to  carry  the  corpse  in  a 
coffin  to  the  churchyard,  but  then  to  remove 
it  from  the  coffin  and  place  it  in  the  ground 
in  a  sheet.  If  the  coffin  is  not  made  too 
strongly,  it  is  probable  that  it  does  not  much 
delay  decomposition ;  so  that  this  point  does 
not  seem  very  material. 

The  decomposition  of  bodies  occurs  by 
putrefaction,  with  rapid  disengagement  of 
effluvia ;  or  by  a  sort  of  insensible  decom- 
position, the  products  undergoing  further 
change  by  the  action  of  the  earth,  as  soon 
as  they  are  formed.  In  other  instances  the 
decomposition  is  by  'saponification.'  This 
last  condition  is  said  especially  to  occur  if 
the  earth  is  too  closely  pressed  on  the  body. 

As  in  some  cases  conveniently  situated 
and  proper  land  cannot  be  obtained,  a  dis- 
cussion has  lately  arisen  whether  burning, 
or,  in  the  case  of  seaboard  towns,  burying 
the  body  in  the  sea,  might  not  supersede 
burial  in  the  ground. 

There  being  no  law  to  prevent  it,  numerous 
cremations  are  now  carried  out  every  year 
in  this  country.  If  precautions  are  taken  to 
prevent  any  possibility  of  the  burning  of  the 
bodies  of  persons  who  have  met  their  death 
from  criminal  means,  there  cannot  be  any 
medico-legal  objection  to  cremation.  On 
sanitary  grounds  cremation  must  be  held 
superior  to  earth-burial  with  its  actual 
abuses  in  the  shape  of  overcrowded  ceme- 
teries, and  appears  to  offer  an  alternative 
solution  to  a  difficulty  which  presses  more 
and  more  heavily  as  population  increases  in 
density,  and  suitable  land  in  the  vicinity  of 
towns  becomes  less  easy  to  obtain. 

11.  The  Supervision  of  Nuisances. — The 
word  'nuisance'  has  been  adopted  into 
sanitary  law,  without  any  fixed  idea  of  the 
relation  of  the  word  to  health  or  disease. 
'  Nuisances  '  are  defined  as  being  a  number 
of  enumerated  conditions,  some  of  which 
have  to  be  '  injurious  to  health,'  while  others 
need  not  be  injurious  to  health  (but  have 
only  to  be  obnoxious),  in  order  to  bring  them 
within  tho  provisions  of  sanitary  law.  The 
confusion  thus  arising  has  been  such  that  the 
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primary  object  of  sanitary  legislation  has 
sometimes  been  obscured.  So  much,  indeed, 
has  this  been  the  case  that,  in  comparatively 
recent  times,  it  has  been  contended  that  a 
given  condition  which  habitually  does  harm 
to  health,  but  which  had  not  yet,  in  the  par- 
ticular instance,  succeeded  in  effecting  actual 
disease,  is  not  a  'nuisance  injurious  to  health ' 
within  the  meaning  of  a  Public  Health  Act. 
The  contention,  however,  has  not  been 
adopted  by  the  Courts. 

It  is  the  duty  of  every  Sanitary  Authority 
to  cause  inspection  to  be  made  of  their  dis- 
trict to  discover  '  nuisances,'  as  enumerated 
in  sanitary  statutes ;  and  a  certain  procedure 
for  the  abatement  of  '  nuisances,'  and  for  the 
prevention  of  their  recurrence,  is  appointed 
by  sanitary  law.  For  the  performance  of 
these  functions  the  Authority  is  required  to 
appoint  one  or  more  Inspectors  of  Nuisances, 
to  whose  office  certain  powers  are  attached. 

The  work  of  nuisance-inspection  in  its 
everyday  concern  with  conditions  injurious 
to  health  cannot  be  properly  performed 
without  the  constant  and  intimate  relation 
of  the  Medical  Officer  of  Health  with  the 
Inspector ;  and  those  districts  are  unques- 
tionably best  served  as  to  sanitary  inspection 
where  the  Authority  has  devolved  on  the 
Medical  Officer  the  duty  of  instructing  the 
Inspector  and  of  supervising  his  work. 

Specialities  of  Rural  Sanitation. — 

While  the  objects  to  be  gained  by  sanitary 
action  are  of  course  the  same  in  town  and 
country,  the  methods  of  attaining  them  in 
rural  places  must  needs  depart  in  some 
measure  from  those  which  are  available  in 
towns ;  and  accordingly  sanitary  law  in  its 
administrative  aspects  recognises  rural  as 
distinguished  from  so-called '  urban '  districts. 
Eural  Sanitary  Authorities,  constituted  in 
1872,  can  now  exercise  considerable  powers  ; 
and  where  properly  set  in  action  by  their 
Medical  Health  Officers  and  Inspectors  of 
Nuisances,  a  great  effect  is  being  gradually 
produced  upon  the  rural  labouring  class, 
whose  condition  had  long  been  neglected. 
The  Eural  Sanitary  Authority  may  provide 
water  for  public  use,  may  make  public  cis- 
terns or  baths,  may  protect  water-courses, 
may  construct  sewers  and  dispose  of  sewage 
matter;  must  take  care  that  no  closet  or 
privy  is  a  nuisance ;  may  clean  ditches  and 
remove  refuse;  and  may  make  regulations 
as  to  cellar-habitations  and  common  lodging- 
houses.  Much  increased  power  of  securing 
proper  water-supply  in  the  particular  house 
within  rural  districts  has  been  given,  and 
there  are  few  urban  powers  which  cannot  be 
acquired,  if  wanted,  by  any  locality  that  can 
make  a  claim  for  consideration  as  a  '  contri- 
butory place.'  All  powers  possessed  by 
urban  Authorities  as  to  trades,  sale  of  un- 
wholesome food,  removal  of  nuisances,  pro- 
viding mortuaries  and  hospitals  for  infectious 


diseases,  are  now  also  possessed  by  the  rural 
Authorities. 

At  present,  however,  comparatively  little 
sanitary  progress  has  been  made  in  rural 
districts ;  and  unquestionably  there  are 
some  obstacles,  inherent  in  the  case,  to  any 
rapid  progress.  The  difficulties  arise  from 
the  houses  in  the  rural  districts  being,  in  a 
great  number  of  cases,  old,  dilapidated,  un- 
suited  for  dwellings,  and  destitute  of  proper 
conveniences.  When  new  houses  are  built, 
the  Sanitary  Authority  can  enforce  certain 
provisions,  though  it  has  far  less  control 
over  building  operations  than  is  possessed 
by  urban  Authorities.  In  the  case  of  houses 
already  built,  however,  its  power  is,  from 
circumstances,  even  more  limited.  There  is 
very  little  money  available  for  improvements ; 
the  poor-rates  are  already  often  heavy,  and 
guardians  hesitate  to  increase  them.  The 
small  number  of  houses  in  villages  also,  in 
comparison  with  the  outlay  needful  to  supply 
sewers  and  water,  renders  the  cost  per  head 
much  greater  than  in  towns.  In  addition  to 
bad  construction  and  dampness  of  houses, 
the  most  frequent  sanitary  defects  of  rural 
places  are  as  follows  :  The  water  is  too  often 
drawn  from  shallow  wells  or  from  small 
streams  polluted  by  soaking,  or  even  from 
stagnant  pools  or  ditches,  and  its  supply 
is  limited.  Often  there  are  no  means  for 
carrying  away  the  dirty  house-water,  and  it 
is  thrown  on  the  ground  and  soaks  into  the 
soil  close  to  and  under  the  cottage  ;  the  ex- 
crements are  generally  thrown  into  an  ash- 
pit near  the  house,  or  pass  into  a  cesspit, 
from  which  they  gradually  soak,  in  such 
way  as  to  pollute  both  ground  and  water. 
These  difficulties,  however,  are  being  gradu- 
ally overcome  in  districts  which  have  secured 
the  services  of  a  first-class  Officer  of  Health, 
who  has  sought,  by  means  adapted  to  the 
special  local  conditions,  to  obtain  the  same 
sanitary  advantages  that  are  got  in  town 
districts  by  the  use  of  more  organised  sani- 
tary operations.  Attempts  are  now  being 
made  to  purify  and  then  to  guard  the  wells ; 
to  collect  rain-water  in  proper  tanks  when 
other  sources  are  not  available ;  or  to  store 
the  water  collected  (in  the  manner  recom- 
mended by  Mr.  Bailey  Denton)  from  the 
surface-soil  of  some  area  secure  from  drain- 
age, manuring,  or  like  impurities.  For  the 
disposal  of  the  slop-water,  open  or  partially 
closed  surface  drains  leading  to  ditches,  or 
underground  drains  that  shall  allow  the 
water  to  flow  into  the  soil,  and  other  plans, 
have  been  proposed.  It  is,  on  any  plan, 
important— but  especially  if  shallow  wells 
or  the  surface  soil  is  to  furnish  the  drink- 
ing-water—to  carry  off  to  a  distance  all  the 
slop-water  by  drains  of  some  kind.  For  the 
removal  of  excreta  (as  sewers  are  generally 
out  of  the  question)  a  pail  system,  with  or 
without  the  use  of  dried  earth  or  charcoal, 
according  to  circumstances,  has  to  be  used- 
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If  the  cottages  have  gardens,  then  the 
simplest  dry-earth  plan,  with  proper  stor- 
age and  the  subsequent  digging  into  the 
gardens  at  intervals  of  not  more  than  three 
or  four  weeks,  seems  to  answer  well ;  yet  it  is 
very  difficult  to  get  peasants  to  attend  even 
to  this  simple  matter.  A  plan  of  conjoint 
action  in  the  procuring,  drying,  and  distri- 
buting the  earth,  and  in  the  removal  of  the 
mixed  earth  and  excreta,  answers  well  when 
care  is  taken.  In  other  cases  a  pail  system, 
with  weekly  removals,  and  without  the  use 
of  earth  or  other  appliance,  has  been  em- 
ployed, and  may  answer,  as  the  manure  has 
some  value. 

These  seem  at  present  the  directions  in 
which  the  opinions  of  Medical  Officers  of 
Health  are  tending  where  villages  and  la- 
bourers' cottages  are  concerned,  and  where 
larger  works  cannot  be  undertaken.  The 
object,  of  course,  is  to  obtain  for  the  rural 
community  by  simple  means,  and  at  not  too 
burdensome  a  rate,  the  sanitary  requirements 
of  pure  soil,  of  pure  air,  and  of  pure  drink- 
ing-water. 

Houses. — The  inside  of  a  house  is  sup- 
posed to  be  beyond  the  control  of  the  public 
health  Authority,  and  is  so  to  a  large  extent, 
but  not  altogether.  The  law  takes  cogni- 
sance of  the  existence  of  nwiscmce  inside, 
as  well  as  outside,  a  house ;  and  has  special 
provisions  for  securing  wholesomeness  of 
habitation  in  the  following  cases : — 

L  Common  lodging-houses  have  been 
regulated  since  the  great  Public  Health  Act 
of  1848,  the  authors  of  which  were  evidently 
profoundly  impressed  with  the  great  evils  of 
overcrowding.  The  definition  of  a  common 
lodging-house  that  is  now  usually  accepted 
is  that  given  by  the  law  officers  of  the  Crown 
in  1853— namely,  a  house  in  which  persons 
of  the  poorer  class  are  received  for  short 
periods,  and,  though  strangers  to  one  another, 
are  allowed  to  inhabit  one  common  room. 
'These  houses  are  registered  and  inspected; 
the  number  of  lodgers  is  fixed ;  and  ven- 
tilation, cleanliness,  and  water-supply  are 
now  attended  to.  A  certain  cubic  space  per 
head  in  the  sleeping-rooms  of  these  houses 
is  generally  fixed  by  the  Authority.  In  the 
Metropolis  (where  Acts  administered  by  the 
police  remain  in  force)  240  cubic  feet,  in 
Dublin  and  many  other  towns  300  cubic  feet, 
are  required  for  each  adult  inmate. 

2.  Cellar -habitations. — Since  1848  it  has 
been  unlawful  to  use  cellar-habitationB,  unless 
they  are  in  accord  with  certain  conditions 
of  space,  height,  window  area,  and  drainage. 
By  the  Public  Health  Act  of  1875  it  is  made 
unlawful  to  use  any  cellar  as  a  dwelling 
(that  is,  a  place  where  any  person  passes  a 
night)  which  has  been  built  or  rebuilt  after 
the  passing  of  the  Act,  or  which  was  not 
lawfully  in  use  when  the  Act  was  passed. 
A  cellar  is  defined  by  various  statutes  to  be 
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any  room  of  a  house,  the  surface  of  whose 
floor  is  more  than  three  feet  below  the  sur- 
face of  the  footway  of  the  adjoining  street ; 
and  it  has  to  fulfil  a  number  of  conditions 
before  it  can  be  legally  inhabited. 

With  the  supervision  that  has  been  given 
to  common  lodging-houses  during  the  past 
thirty  years,  they  have  become  much  healthier 
and  more  decent  habitations.  During  the 
same  period  the  number  of  cellar- dwellings 
in  our  towns  has  much  decreased,  and  the 
condition  of  those  still  used  has  notably 
improved. 

3.  '  Houses  let  in  lodgings,'  or  occupied  by 
members  of  more  than  one  family.  These 
are  distinguished  from  common  lodging- 
houses,  and  would  more  conveniently  be 
termed  tenemented  houses.  Sanitary  Autho- 
rities have  various  important  powers  con- 
ferred on  them  in  respect  of  this  large  class 
of  houses  where  two  or  more  families  live 
in  the  same  house.  But,  for  these  powers 
to  arise,  the  consent  of  the  Local  Govern- 
ment Board  is  required. 

4.  Overcrowding. — This  condition,  so  dan- 
gerous to  the  health  of  the  inmates,  is  to  be 
regarded — no  matter  in  what  house  it  is 
observed,  or  whether  the  inmates  he  of  the 
same  family  or  not — as  a  nuisance,  and  is 
to  be  dealt  with  as  such.  The  question 
arises,  what  is  overcrowding,  and  usually 
the  common  lodging-house  rules  are  taken, 
namely,  an  air-space  of  300  cubic  feet  per 
head.  But  there  is  no  legal  definition,  except 
in  Scotland,  where  the  General  Improvement 
and  Police  Act  of  1862  enacts  that  children 
under  eight  yoars  of  age  shall  have  150 
cubic  feet,  and  persons  over  that  age  300. 
Obviously,  the  standard  of  space  per  person 
adopted  as  the  minimum  in  the  bedrooms  of 
common  lodging-houses,  where  the  occupation 
is  by  night  only,  is  too  small  for  those  who 
have  to  occupy  the  same  room  both  by  day 
and  night,  as  is  usually  the  case,  where  the 
question  of  overcrowding  arises  in  the  dwell- 
ings of  the  poor.  It  would  be  very  desirable 
to  raise  the  rninimum  (at  all  events  for 
persons  over  ten  years)  to  400  cubic  feet, 
and  this  is  really  little  enough. 

Although  public  authority  does  not  extend 
to  all  the  conditions  which  are  next  to  be 
passed  in  review,  it  will  be  convenient  to 
consider  together  the  various  causes  of  un- 
healthiness  of  houses. 

Causes  of  Unhealthiness  of  Houses. 

1.  Damjmes8.  —  Dampness  arises  from  a 
damp  soil,  water  rising  into  walls,  rain  beat- 
ing through  walls  or  coming  from  a  leaking 
roof,  or  blocked  water-pipes.  Paving,  con- 
creting, damp-proof  courses,  hollow  walls, 
&o.,  are  the  remedies.  Damp  houses  are 
unhealthy,  it  would  appear,  by  reason  of 
the  lowering  of  warmth  helping  to  catarrhal 
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and  rheumatic  affections,  and  probably  by 
reason  of  increased  bacterial  life  due  to  the 
constant  presence  of  moisture. 

2.  Excessive  coldness  of  air  from  draughts 
or  from  insufficient  warming. — Although  an 
airy  house  is  the  healthiest,  there  may  be 
excessive  or  irregular  movement  of  air,  so 
that  strong  currents  are  caused,  with  conse- 
quent undue  skin-evaporation ;  whereby  the 
body-temperature  may  be  lower  than  is  good 
for  health,  even  if  persons  are  well-clothed. 
The  draughtiness  is  matter  of  construction, 
and  is  obviated  by  improvement  in  the 
methods  of  ventilation.  Then,  as  to  warm- 
ing. Our  present  English  use  of  fireplaces 
is  both  inefficient  and  expensive.  It  might 
have  been  expected  that,  in  towns,  this  plan 
of  warming  houses  would  long  ago  have  been 
abandoned  for  some  more  general  use  of  hot- 
water  or  steam  pipes.  The  supply  of 
warmed  fresh  air  is  a  very  simple  proceeding 
when  these  pipes  are  used,  and  thus  not  only 
can  houses  be  better  warmed,  but  better 
ventilated  and  less  draughty.  The  greater 
convenience  of  a  furnace  serving  to  heat 
several  houses  is  not  at  present  appreciated 
in  England;  but  here  and  there  this  con- 
sideration has  probably  contributed  to  the 
use  of  '  flats  '  in  place  of  separate  houses. 

3.  Impurity  of  the  air. — This  arises  from 
the  following  conditions  :  from  the  air  being 
drawn  from  the  ground  into  the  house,  or 
passing  over  impure  earth  or  deposits ;  or 
by  the  air  in  the  house  becoming  con- 
taminated by  effluvia  from  closets  and  drain- 
pipes ;  from  combustion ;  from  respiration 
and  skin-transpiration ;  from  uncleanliness 
of  persons,  clothes,  walls,  floors,  and  fur- 
niture. 

Each  of  these  conditions  has  to  be  exam- 
ined into  and  rectified  according  to  the  usual 
principles  laid  down  in  works  of  hygiene.  A 
few  remarks  may,  however,  be  permitted  on 
some  of  the  headings. 

The  removal  of  respiratory  impurities  can 
only  be  accomplished  by  constantly  removing 
the  air  of  rooms  and  supplying  fresh  air. 
This  is  ventilation ;  and,  if  we  include  in 
the  definition  that  the  supply  and  removal 
of  air  shall  be  tolerably  uniform,  ventilation 
presents  a  mechanical  problem  of  no  little 
difficulty.  The  amount  of  air  required  for 
an  adult,  in  order  to  keep  the  air  free  from 
any  odour,  is  3,000  cubic  feet  per  hour ;  or 
if  the  carbonic  acid  derived  from  respiration 
be  taken  as  a  measure  of  respiratory  im- 
purity, it  should  not  exceed  -2  per  1,000 
volumes  of  air.  Practically,  the  amount 
most  persons  get  is  not  more  than  600  to 
1,200  cubic  feet  per  hour,  if  so  much,  and 
the  air  of  their  rooms  smells  fusty  from 
organic  effluvia.  In  cold  times  of  the  year, 
the  entering  air  must  be  warmed,  if  the 
change  is  to  be  so  rapid  as  is  implied  in  the 
supply  of  3,000  cubic  feet  of  air  per  hour, 
equivalent  to  a  change  of  air  in  the  air-space 
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three,  four,  or  even  five  times  per  hour. 
When  warmed  to  nearly  the  temperature  of 
the  surface  of  the  body  (80°  to  90°  F.)  con- 
siderable movement  of  air  is  borne  without 
difficulty,  but  if  the  temperature  be  much 
lower  a  correspondingly  slighter  movement 
is  felt.  Ventilation  in  this  climate  is  there- 
fore inextricably  mixed  up  with  warming, 
and  thorough  ventilation  of  our  rooms  is 
impossible  so  long  as  we  trust  to  radiant 
heat  alone  for  warmth.  The  problem,  there- 
fore, which  engineers  have  to  solve  in  warm- 
ing and  ventilating  our  rooms  is,  what  is  the 
cheapest  and  most  constant  plan  of  intro- 
ducing warm  air,  of  a  temperature  of  some 
80°,  into  our  houses  in  cold  weather ;  the 
conditions  of  the  problem  being  a  supply  of 
3,000  cubic  feet  per  head  per  hour,  at  a  rate 
of  movement  imperceptible  to  the  feelings  of 
the  persons  in  the  room. 

The  second  point  is  connected  with  the 
impurity  of  the  air  from  drains.  The  first 
thing  is  to  be  certain  that  the  air  of  the 
house-drain  is  so  thoroughly  disconnected 
from  the  air  of  the  public  sewers  that  no 
reflux  from  them  is  possible ;  and  therefore, 
that,  if  there  is  any  drain-air  polluting  the 
atmosphere  of  the  house,  it  is  not  the  air  of 
the  common  sewer.  That  point  having  been 
settled,  it  will  follow  that  drain-smell  in  the 
house  must  come  either  from  the  ground  or 
from  the  house  pipes  or  closets  themselves. 
If  from  the  ground,  there  is  probably  (if  the 
ground  itself  be  clean,  or  if  the  smell  be  of 
new  production)  a  leaky  drain-pipe  some- 
where, and  the  ah  is  penetrating  through 
the  leakage  and  is  drawn  into  the  house.  If 
not  from  the  ground,  the  smell  may  be  from 
some  pipe  in  the  house ;  this  arises  from 
imperfect  junction,  especially  when  metal 
pipes  are  joined  on  to  earthenware,  or  from 
the  pin-hole  eating-away  of  metal  pipes. 
Or  a  drain-pipe  may  be  choked  (generally 
through  'settling'  at  a  joint  occurring  in  an 
ill-laid  and  badly  bedded  pipe),  and  decom- 
position be  going  on  in  its  retained  contents. 
Or  there  may  be  a  clogged  or  imperfect  trap, 
with  the  water  either  sucked  out  of  it  or  be- 
coming thoroughly  charged  with  fetid  effluvia. 
In  the  latter  cases,  there  is  a  presumption 
that  the  ventilation  of  the  house-drain  is  not 
what  it  should  be.  Every  house  should 
have  a  plan  of  its  drainage,  so  as  to  facilitate 
the  search  for  a  broken  pipe. 

In  order  to  detect  any  of  these  conditions 
it  is  necessary  that  builders  should  alter 
their  habits  in  regard  to  house-plumbing 
arrangements.  At  present  they  try  to  conceal 
everything,  so  that,  without  pulling  a  house 
to  pieces,  it  is  impossible  to  examine  if 
pipes  and  traps  are  in  order.  Instead  of 
this,  every  pipe  above  the  ground  should  be 
kept  out  of  walls ;  and  if  cased  with  wood, 
the  case  should  be  merely  bolted,  and  not 
nailed.  If  a  drain  must  be  carried  under 
a  house,  it  should  have  inspection  chambers 
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built  upon  it  at  every  change  of  direction,  so 
that  the  drain  which  runs  in  a  straight  line 
from  one  manhole  chamber  to  the  next  can 
be  inspected  and  cleared  of  obstructions  or 
deposit  without  breaking  into  it.  The  sewage 
and  foul-water  arrangements  of  our  houses 
will  never  be  satisfactory  till  these  matters 
are  attended  to,  and  till  the  examination  of 
every  pipe  about  the  house  can  be  made 
without  difficulty,  and  clogging  or  leakage  of 
air  or  water  from  pipes  can  be  readily 
detected. 

In  closets,  the  chief  points  of  leakage  are 
in  the  more  horizontal  pipes  and  in  the  traps. 
In  all  cases  the  soil  pipe  should  be  ventilated 
hy  pipes  carried  to  the  open  air  at  some 
points  away  from  windows. 

Another  matter  to  be  guarded  against, 
whether  there  be  drain-smell  or  not  about  a 
house,  is  the  immediate  opening  of  the  cistern 
overflow-pipe,  or  of  the  usual  rain-water  pipe, 
into  the  sewer  or  house-drain.  The  common 
practice,  until  recently,  has  been  to  connect 
them  directly  with  the  house-drain,  perhaps 
with  an  S  trap  at  the  foot  of  each  pipe,  these 
traps,  however,  being  usually  dry.  Then 
sewer-air  passes  up  and  enters  the  cistern, 
or  into  rooms  which  happen  to  be  near  the 
top  of  the  rain-water  pipe.  All  these  pipes 
should  open  in  free  air  over  a  grating ;  and  if 
every  householder  would  insist  on  the  builder 
attending  to  these  matters,  the  chances  of  in- 
flow of  sewer-air  into  houses  would  be  much 
lessened. 

Another,  third,  point  of  importance  is  the 
way  in  which  the  products  of  gas-combustion 
are  allowed  to  pass  into  the  air  of  rooms. 
Nothing  can  be  worse  than  the  usual  arrange- 
ment; and,  as  gas-lights  might  be  made  a 
valuable  means  of  ventilation  if  tubes  were 
arranged  to  carry  off  the  burnt  gas,  the  pre- 
sent arrangement  of  chandeliers  is  not  only 
hurtful,  but  involves  an  ignorant  waste  of 
useful  force. 

4.  Impwity  of  the  water. — Water  de- 
livered to  a  house  may  become  impure  on 
the  premises,  usually  from  uncleaned  un- 
covered cisterns,  absorption  of  air  from  drains 
by  the  surface  of  the  water,  and  sometimes 
by  more  direct  leakage  from  pipes  into 
cisterns.  Lead  may  also  be  taken  up.  The 
remedies  for  these  conditions  are  obvious. 
Reference  has  already  been  made  to  exten- 
sive epidemics  of  enteric  fever  due  to  the 
inauction  of  matter  from  sewers  into  public 
water-pipes,  through  fissures  in  those  pipes 
while  running  full.  It  is  probable  that 
obscure  cases  of  disease  in  particular  houses 
are  not  infrequently  due  to  an  unsuspected 
pollution  by  similar  means  of  the  water- 
service  of  the  house. 

5.  Impurities  from  uncleanliness  of  the 
house. — Walls  and  ceilings  all  absorb  im- 
purities which  are  given  out  again  to  the  air, 
and  often  become  highly  impregnated  with 
organic  matters.    The  chinks  of  floors  allow 


matters  to  collect  below  them,  and  then  im- 
pure air  rises  into  the  room. 

Of  all  parts  of  a  house  where  cleanliness 
is  of  importance,  there  is  probably  none 
more  important  than  larders  and  other 
places  where  food  is  stored.  It  would  appear 
certain  that  in  some  cases  of  food-poisoning 
the  injurious  quality  has  been  obtained  by 
storage  in  places  that  received  sewer-air  or 
other  morbific  matter.  Yet  not  infrequently 
any  dark  unventilated  closet  is  made  to  serve 
the  purpose  of  a  larder. 

The  custom  of  re -papering  walls  without 
removing  the  old  paper,  the  decomposition 
of  paste  and  paper  on  damp  walls,  and  the 
use  of  arsenical  pigments,  may  give  rise  to 
impurities  of  one  and  another  kind  in  the 
air  of  houses.  In  the  houses  of  the  poor 
which  are  not  regularly  whitewashed,  the 
half-crumbling  plaster  is  often  highly  charged 
with  animal  material. 

These  matters  are  to  be  avoided  by  original 
good  construction  and  by  constant  cleanli- 
ness. It  is  a  great  desideratum  to  make 
walls  of  impermeable  material,  so  that  they 
may  be  washed  without  difficulty ;  but,  at 
present,  this  is  an  expensive  matter. 

If  these  various  points,  which  are  really 
questions  of  purity  of  air  and  water,  and  of 
temperature  and  movement  of  air,  are  pro- 
perly dealt  with,  houses  will  be  healthy. 
These  are  conditions  which  are  not  difficult 
to  secure  if  they  are  clearly  understood  and 
if  their  importance  is  not  underrated.  The 
great  point  is  to  have  the  house-air  pure,  so 
as  in  no  way  to  injure  or  depress  the  great 
function  of  respiration. 

While  we  look  to  the  Municipality  or  Local 
Sanitary  Authority  to  keep  the  outer  air  pure, 
the  task  of  doing  the  same  for  the  house-air 
must  necessarily  fall  on  the  inhabitants  of  the 
house. 

Duties  of  the  Medical  Officer  of 
Health — It  behoves  the  residents  of  every 
district  to  assist  the  Sanitary  Officers  to  the 
best  of  their  ability  ;  and  to  aid  towards  such 
endeavours,  this  article  may  usefully  conclude 
by  an  enumeration  of  the  duties  which  are 
imposed  upon  the  Medical  Officer  of  Health 
for  districts  in  England.  They  ore  extracted 
from  an  Order  of  the  Local  Government 
Board,  dated  1891. 

'  The  following  shall  be  the  duties  of  the 
Medical  Officer  of  Health  in  respect  of  the 
district  for  which  he  is  appointed  : — 

'  1.  He  shall  inform  himself  as  far  as 
practicable  respecting  all  influences  affecting 
or  threatening  to  affect  injuriously  the  public 
health  within  the  district. 

1  2.  He  shall  inquire  into  and  ascertain  by 
such  means  as  are  at  his  disposal  the  causes 
origin,  and  distribution  of  diseases  within  the 
district,  and  ascertain  to  what  extent  the 
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same  have  depended  on  conditions  capable 
of  removal  or  mitigation. 

'  3.  He  shall  by  inspection  of  the  district, 
both  systematically  at  certain  periods,  and 
at  intervals  as  occasion  may  require,  keep 
himself  informed  of  the  conditions  injurious 
to  health  existing  therein. 

'4.  He  shall  be  prepared  to  advise  the 
Sanitary  Authority  on  all  matters  affecting 
the  health  of  the  district,  and  on  all  sanitary 
points  involved  in  the  action  of  the  Sanitary 
Authority ;  and  in  cases  requiring  it,  he  shall 
certify,  for  the  guidance  of  the  Sanitary 
Authority  or  of  the  Justices,  as  to  any 
matter  in  respect  of  which  the  certificate 
of  a  Medical  Officer  of  Health  or  a  Medical 
Practitioner  is  required  as  the  basis  or  in  aid 
of  sanitary  action. 

1  5.  He  shall  advise  the  Sanitary  Authority 
on  any  question  relating  to  health  involved 
in  the  framing  and  subsequent  working  of 
such  by-laws  and  regulations  as  they  may 
have  power  to  make,  and  as  to  the  adoption 
by  the  Sanitary  Authority  of  the  Infectious 
Disease  (Prevention)  Act,  1890,  or  of  any 
section  or  sections  of  such  Act. 

'  6.  On  receiving  information  of  the  out- 
break of  any  contagious,  infectious,  or  epi- 
demic disease  of  a  dangerous  character  within 
the  district,  he  shall  visit  without  delay  the 
spot  where  the  outbreak  has  occurred,  and 
inquire  into  the  causes  and  circumstances  of 
such  outbreak ;  and  in  case  he  is  not  satisfied 
that  all  due  precautions  are  being  taken,  he 
shall  advise  the  persons  competent  to  act  as 
to  the  measures  which  may  appear  to  him  to 
be  required  to  prevent  the  extension  of  the 
disease,  and  take  such  measures  for  the  pre- 
vention of  disease  as  he  is  legally  authorised 
to  take  under  any  statute  in  force  in  the 
district,  or  by  any  resolution  of  the  Sanitary 
Authority. 

'  7.  Subject  to  the  instructions  of  the  Sani- 
tary Authority,  he  shall  direct  or  superintend 
the  work  of  the  Inspector  of  Nuisances  in 
the  way  and  to  the  extent  that  the  Sanitary 
Authority  shall  approve,  and  on  receiving 
information  from  the  Inspector  of  Nuisances 
that  his  intervention  is  required  in  con- 
sequence of  the  existence  of  any  nuisance 
injurious  to  health,  or  of  any  overcrowding 
in  a  house,  he  shall,  as  early  as  practicable, 
take  such  steps  as  he  is  legally  authorised  to 
take  under  any  statute  in  force  in  the  dis- 
trict, or  by  any  resolution  of  the  Sanitary 
Authority,  as  the  circumstances  of  the  case 
may  justify  and  require. 

'  8.  In  any  case  in  which  it  may  appear 
to  Viim  to  be  necessary  or  advisable,  or  in 
which  he  shall  be  so  directed  by  the  Sani- 
tary Authority,  he  shall  himself  inspect  and 
examine  any  animal,  carcase,  meat,  poultry, 
game,  flesh,  fish,  fruit,  vegetables,  corn,  bread, 
flour,  or  milk,  and  any  other  article  to  which 
the  provisions  of  the  Public  Health  Act,  1875, 
in  this  behalf  shall  apply,  exposed  for  sale,  or 


deposited  for  the  purpose  of  sale  or  of  prepara- 
tion for  sale,  and  intended  for  the  food  oi 
man,  which  is  deemed  to  be  diseased,  or  un- 
sound, or  unwholesome,  or  unfit  for  the  food 
of  man ;  and  if  he  finds  that  such  animal  or 
article  is  diseased,  or  unsound,  or  unwhole- 
some, or  unfit  for  the  food  of  man,  he  shall 
give  such  directions  as  may  be  necessary  for 
causing  the  same  to  be  dealt  with  by  a 
Justice  according  to  the  provisions  of  the 
statutes  applicable  to  the  case. 

'9.  He  shall  perform  all  the  duties  im- 
posed upon  him  by  any  by-laws  and  regula- 
tions of  the  Sanitary  Authority,  duly  con- 
firmed where  confirmation  is  legally  required, 
in  respect  of  any  matter  affecting  the  public 
health,  andtouching  which  they  are  authorised 
to  frame  by-laws  and  regulations. 

'  10.  He  shall  inquire  into  any  offensive 
process  of  trade  carried  on  within  the  district, 
and  report  on  the  appropriate  means  for  the 
prevention  of  any  nuisance  or  injury  to 
health  therefrom. 

'  11.  He  shall  attend  at  the  office  of  the 
Sanitary  Authority  or  at  some  other  ap- 
pointed place,  at  such  stated  times  as  they 
may  direct. 

'  12.  He  shall  from  time  to  time  report  in 
writing  to  the  Sanitary  Authority  his  pro- 
ceedings, and  the  measures  which  may  re- 
quire to  be  adopted  for  the  improvement  or 
protection  of  the  public  health  in  the  district. 
He  shall  in  like  manner  report  with  respect 
to  the  sickness  and  mortahty  within  the  dis- 
trict, so  far  as  he  has  been  enabled  to  ascer- 
tain the  same. 

'  13.  He  shall  keep  a  book  or  books,  to  be 
provided  by  the  Sanitary  Authority,  in  which 
he  shall  make  an  entry  of  his  visits,  and 
notes  of  his  observations  and  instructions 
thereon,  and  also  the  date  and  nature  of 
applications  made  to  him,  the  date  and  result 
of  the  action  taken  thereon,  and  of  any  action 
taken  on  previous  reports ;  and  shall  produce 
such  book  or  books,  whenever  required,  to 
the  Sanitary  Authority. 

'  14.  He  shall  also  make  an  annual  report 
to  the  Sanitary  Authority,  up  to  the  end  of 
December  in  each  year,  comprising  a  sum- 
mary of  the  action  taken,  or  which  he  has 
advised  the  Sanitary  Authority  to  take, 
during  the  year,  for  preventing  the  spread  of 
disease,  and  an  account  of  the  sanitary  state 
of  his  district  generally  at  the  end  of  the 
year.  The  report  shall  also  contain  an  ac- 
count of  the  inquiries  which  he  has  made  as 
to  conditions  injurious  to  health  existmg  in 
the  district,  and  of  the  proceedings  in  which 
he  has  taken  part  or  advised  under  any 
statute,  so  far  as  such  proceedings  relate  to 
those  conditions ;  and  also  an  account  of  the 
supervision  exercised  by  him,  or  on  his  ad- 
vice, for  sanitary  purposes  over  places  and 
houses  that  the  Sanitary  Authority  have 
power  to  regulate,  with  the  nature  and  re- 
sults of  any  proceedings  which  may  have 
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been  so  required  and  taken  in  respect  of  the 
same  during  the  year.  The  report  shall  also 
record  the  action  taken  by  hirn,  or  on  his 
advice,  during  the  year,  in  regard  to  offensive 
trades,  to  dairies,  cow-sheds,  and  milk-shops, 
and  to  factories  and  workshops.  The  report 
shall  also  contain  tabular  statements  (on 
forms  to  be  supplied  by  us  [Local  Govern- 
ment Board],  or  to  the  like  effect)  of  the  sick- 
ness and  mortality  within  the  district,  classi- 
fied according  to  diseases,  ages,  and  localities. 

'Provided  that,  if  the  Medical  Officer  of 
Health  shall  cease  to  hold  office  before  the 
thirty-first  day  of  December  in  any  year,  he 
shall  make  the  like  report  for  so  much  of  the 
year  as  shall  have  expired  when  he  ceases  to 
hold  office. 

'  15.  He  shall  give  immediate  information 
to  us  of  any  outbreak  of  dangerous  epidemic 
disease  within  the  district,  and  shall  transmit 
to  us  a  copy  of  each  annual  report  and  of 
any  special  report.  He  shall  make  a  special 
report  to  us  of  the  grounds  of  any  advice 
which  he  may  give  to  the  Sanitary  Authority 
with  a  view  to  their  requiring  the  closure  of 
any  school  or  schools,  in  pursuance  of  the 
Code  of  Eegulations  approved  by  the  Educa- 
tion Department,  and  for  the  time  being  in 
force. 

'  16.  At  the  same  time  that  he  gives  in- 
formation to  us  of  an  outbreak  of  an  infectious 
disease  or  transmits  to  us  a  copy  of  his  annual 
report  or  of  any  special  report,  he  shall  give 
the  like  information  or  transmit  a  copy  of 
such  report  to  the  County  Council  or  County 
Councils  of  the  county  or  counties  within 
which  his  district  may  be  situated. 

'  17.  In  matters  not  specifically  provided  for 
in  this  Order,  he  shall  observe  and  execute 
any  instructions  issued  by  us,  and  the  lawful 
orders  and  directions  of  the  Sanitary  Authority 
applicable  to  his  office. 

'  18.  Whenever  we  shall  make  regulations 
for  all  or  any  of  the  purposes  specified  in 
section  134  of  the  Public  Health  Act,  1875, 
and  shall  declare  the  regulations  so  made  to 
be  in  force  within  any  area  comprising  the 
whole  or  any  part  of  the  district,  he  shall 
observe  such  regulations,  so  far  as  the  same 
relate  to  or  concern  his  office.' 
Edmund  A.  Parkks.    Georgk  Buchanan. 

PUERILE  (puer,  a  boy).— This  word  is 
associated  in  medicine  with  the  respiratory 
murmur  when  it  is  exaggerated,  possessing 
the  characters  heard  over  the  lungs  in  a 
healthy  child.    See  Physical  Examination. 

PUERPERAL     DISEASES.  —  The 

diseases  associated  with  parturition,  which 
fall  for  consideration  in  the  present  article, 
are:  fl)  Puerperal  Convulsions;  (2)  Puer- 
peral  Fever;  (8)  Puerperal  Peritonitis;  and 
J4)  Puerperal  Thrombosis  and  Embolism. 
Certain  other  pathological  conditions  of  equal 
importance,  occurring  during  the  puerperal 


|  state,  are  more  conveniently  discussed  under 
their  several  special  names.  See  Pelvic 
Abscess  ;  Pelvic  Cellulitis  ;  Pelvic  Peri- 
tonitis; and  Phlegmasia  Dolens.  Puer- 
peral insanity  is  described  in  the  article 
Insanity,  Varieties  of. 

1.  Puerperal  Convulsions.— Synon.  : 
Puerperal  Eclampsia;  Eclampsia  Gravi- 
darum, Parturientium,  vel  Puerperarum ; 
Fr.  Convulsions  des  Femmes  Enceintes  et 
en  Couche ;  Ger.  Eklampsie  in  der  Schwan- 
gerschaft  und  im  Wochenbett. 

Definition. — A  peculiar  kind  of  epilepti- 
form convulsions,  characterised  by  loss  of 
consciousness  and  sensibility,  together  with 
tonic  and  clonic  spasms ;  occurring  in  the 
later  months  of  pregnancy,  during  labour, 
or  after  delivery ;  and  causing  great  danger 
to  the  lives  of  both  mother  and  child. 

-iEtiology.— The  frequent  association  of 
this  disorder  with  albuminmia  had  till  lately 
given  rise  to  the  belief  that  it  is  the  result  of 
uraemia ;  and  notwithstanding  that  cases  have 
been  observed  in  which  albumen  was  present 
in  the  urine  in  large  quantity  without  con- 
vulsions occurring,  and  others  in  which  the 
eclamptic  attacks  took  place  without  any 
albumen,  or  a  mere  trace  only,  being  present, 
it  is  probable  that  insufficiency  of  the  kid- 
neys is  by  far  the  most  frequent,  if  not  the 
invariable  cause.  The  writer  has  no  doubt 
that  twin  pregnancy  is  a  not  infrequent  cause 
of  albuminuria,  from  the  many  cases  of  it 
which  have  come  under  his  personal  obser- 
vation. 

Traube  and  Eosenstein  have  referred  the 
causation  of  the  convulsions  to  acute  cere- 
bral anssmia,  resulting  from  changes  in  the 
blood  incidental  to  pregnancy,  the  watery 
condition  of  the  blood  being  associated  with 
increased  tension  of  the  arterial  system.  The 
late  Dr.  Angus  Macdonald,  of  Edinburgh, 
pointed  out  that  he  had  discovered  by  post- 
mortem examination  extreme  anemia  of  the 
cerebro-spinal  centres,  with  congestion  of  the 
meninges,  without  oedema.  He  attributed  the 
convulsive  attacks  to  irritation  of  the  vaso- 
motor centre,  from  an  anaemic  condition  of 
the  blood,  produced  by  the  retention  in  it  of 
excrementitious  matters  which  should  have 
been  eliminated  by  the  kidneys.  In  1889 
M.  Emile  Blanc  foimd  in  the  urine  of 
eclamptic  patients  a  microbe  with  intense 
pathogenic  effects  and  well  defined.  He  ex- 
tended his  researches  to  the  albuminuria  of 
pregnancy,  and  examined  and  made  cultures 
of  the  blood  and  urine.  These  researches 
demonstrated  a  microbe  in  the  form  of  a 
short  bacillus  having  at  its  two  extremities 
depressions  analogous  to  nuclei.  With  45 
minims  of  a  culture  furnished  by  the  blood 
of  an  eclamptic,  a  rabbit  eighteen  days  preg- 
nant was  inoculated.  She  died  in  twelve 
hours  with  intense  convulsive  phenomena, 
having  dropped  ono  or  two  of  her  younz 
dead. 
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Symptoms. — Puerperal  eclampsia  is  happily 
not  of  common  occurrence,  its  estimated  fre- 
quency being  about  once  in  500  cases.  Occa- 
sionally the  outbreak  occurs  without  warning, 
but  usually  there  are  premonitory  symptoms. 
The  most  frequent  of  these  is  oedema  of  the 
feet  and  legs,  which  may  extend  to  the  vulva, 
abdomen,  face,  and  upper  extremities,  and 
should  at  once  suggest  an  examination  of  the 
urine,  which  will  almost  invariably  be  found 
to  contain  albumen  in  more  or  less  quantity, 
with  a  diminution  in  the  amount  of  urea 
which  should  be  excreted.  Sometimes  casts 
may  be  found.  The  writer  has  had  under  his 
observation  a  case  in  which  cedema  of  the  feet 
and  ankles  occurred  without  a  trace  of  albu- 
men in  the  urine,  though  later  it  appeared  in 
abundance,  and  the  patient  died  of  eclampsia 
during  labour.  Other  premonitory  symptoms 
are  headache,  generally  frontal,  but  occasion- 
ally limited  to  one  side ;  vertigo ;  loss  of 
memory ;  and  derangements  of  vision,  such 
as  amblyopia,  and  flashes  of  light  before  the 
eyes. 

"When  the  convulsive  seizure  occurs  it  can- 
not be  mistaken.  The  eyes  first  become  fixed, 
and  rapid  contraction  of  the  muscles  of  the 
face  occurs,  with  rolling  of  the  eyeballs,  the 
pupils  being  lost  under  the  upper  eyelids. 
The  face  becomes  turned  first  towards  one 
shoulder,  then  towards  the  other.  The  con- 
vulsions rapidly  extend  to  the  other  parts  of 
the  body ;  after  a  short  period  of  tonic  con- 
traction violent  clonic  spasms  occur.  The 
face  becomes  livid,  the  tongue  is  protruded, 
and,  if  care  be  not  taken,  it  is  lacerated  by 
the  teeth,  colouring  the  frothy  saliva  which 
has  been  emitted  at  the  angles  of  the  mouth. 
The  thumbs  become  clenched  in  the  palms, 
and  violent  jerkings  of  the  arms  occur,  whilst 
the  muscles  of  the  face  give  rise  to  a  variety 
of  contortions.  Sometimes  involuntary  evacua- 
tions of  the  bladder  and  rectum  occur  during 
the  fit.  There  is  total  loss  of  consciousness 
and  sensation.  After  a  few  minutes  the  symp- 
toms gradually  subside ;  a  longer  interval 
occurs  between  the  clonic  muscular  contrac- 
tions ;  the  face  loses  its  lividity ;  and  the 
breathing  becomes  more  tranquil.  When  the 
first  fit  has  passed  off,  the  patient  may  re- 
cover her  consciousness  ;  but  if  another  occur 
with  rapidity,  and  very  little  time  elapse 
between  the  paroxysms,  complete  coma  re- 
sulting in  death  may  soon  supervene.  Where 
there  is  a  considerable  time  between  the 
attacks,  it  may  be  many  hours  or  days  be- 
fore consciousness  is  restored,  and  recovery 
takes  place.  A  remarkable  feature  of  this 
disorder  is  that  when  the  patient  becomes 
sensible,  and  is  restored  to  health,  she  has 
invariably  no  recollection  of  what  occurred, 
not  only  during  her  illness,  but  for  some 
time  preceding  the  fits. 

Prognosis. — This  depends  upon  the  severity 
and  frequency  of  the  paroxysms.  It  is  gene- 
rally considered  that  one  in  every  three  or  four 


cases  proves  fatal.  The  earlier  the  convul- 
sions appear  in  labour,  the  more  unfavourable 
the  prognosis.  The  longer  the  labour  and 
the  more  difficult  the  delivery,  the  deeper  is 
the  coma  and  the  less  the  prospect  of  re- 
covery. It  is  very  rare  for  the  convulsions 
to  cease  before  the  birth  of  the  child.  The 
mortality  has  probably  diminished  of  late 
years,  since  indiscriminate  venesection  has 
been  abolished,  and  other  treatment  adopted. 

Treatment. — Recognising  that  '  preven- 
tion is  better  than  cure,'  we  must  first 
consider  what  is  best  to  be  done  when  pre- 
monitory symptoms  arise.  The  occasional 
examination  of  the  urine  of  pregnant  women 
is  always  a  wise  precaution,  but  it  is  urgently 
called  for  whenever  oedema  of  the  feet  or 
other  parts  is  noticed.  Slight  traces  of  albu- 
men are  not  infrequent,  and  are  of  no  im- 
portance ;  but  persistent  albuminuria  to  any 
considerable  amount  calls  for  most  careful 
watching  and  treatment,  and  the  amount  of 
urea  passed  in  the  twenty-four  hours  should 
be  ascertained.  A  milk  diet,  and  the  ad- 
ministration of  diuretics  and  iron,  with  mild 
laxatives,  should  be  tried ;  but,  if  little  or  no 
improvement  takes  place,  the  question  of 
induction  of  premature  labour  should  be  dis- 
cussed, and  the  writer  from  his  own  observa- 
tions is  very  strongly  in  favour  of  it.  He  has 
in  a  large  number  of  cases  adopted  it  without 
the  occurrence  of  eclampsia,  both  mothers 
and  children  being  saved;  whereas  he  has 
seen  instances  in  which,  after  consultation,  it 
was  decided  to  leave  it  till  labour  took  place 
naturally,  and  the  result  has  been  eclampsia 
and  death. 

If  convulsions  arise,  chloroform  should  be 
administered  at  once,  and  should  be  repeated 
at  each  succeeding  attack,  while  an  enema  of 
thirty  grains  of  chloral  and  the  same  amount 
of  bromide  of  potassium  may  be  given  to 
lessen  the  amount  of  chloroform  subsequently 
needed.  If  the  labour  proceed  well,  it 
should  be  allowed  to  take  its  own  course; 
but  if  it  be  tardy,  and  the  forceps  can  be  ap- 
plied, it  should  be  employed  to  expedite  de- 
livery, though  caution  should  be  exercised 
not  to  extract  the  child  in  too  great  a 
hurry.  The  hypodermic  injection  of  pilo- 
carpine has  been  employed,  in  the  hope  that 
the  diaphoresis  produced  might  relieve  the 
arterial  tension ;  but  the  results  are  anything 
but  encouraging,  and  it  cannot  be  recom- 
mended. Venesection,  which  used  to  be  the 
universal  treatment,  is  now  very  rarely 
adopted.  There  are,  however,  cases  m  which 
it  is  undoubtedly  called  for:  in  women  of 
plethoric  habit,  with  congested  face  and  full 
pulse,  showing  much  arterial  tension,  it  will 
probably  be  found  of  great  benefit. 

When  the  convulsive  attacks  occur  or 
continue  after  labour,  hypodermic  injections 
of  morphine,  although  condemned  by  some 
writers  on  account  of  the  renal  condition, 
have  been  found  to  act  well. 
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2.  Puerperal  Fever.— Synon.  :  Child- 
bed Fever ;  Puerperal  Septicaemia ;  Fr.  Fievre 
Puerperale;  Ger.  Puerperalfieber ;  Kind- 
bettfieber. 

Definition. — A  continued  fever  of  a  con- 
tagious character,  occurring  in  connexion 
with  childbirth. 

Pathology  and  ^Etiology.  —  Numerous 
theories  and  hypotheses  have  been  suggested 
in  regard  to  the  nature  and  relations  of 
puerperal  fever,  but  it  is  now  generally  ac- 
cepted that  it  is  a  disease  of  traumatic  origin, 
resulting  from  septic  matter  coming  into 
contact  either  with  the  inner  surface  of  the 
uterus,  where,  after  delivery,  dilated  veins 
and  lymph  channels  abound,  or  with  some 
part  in  the  genital  tract  where  lesions  exist, 
which  are  very  commonly  produced  during 
labour.    The  septic  virus,  though  generally 
introduced  from  without,  may  arise  within 
the  parturient  canal  itself,  putrefaction  going 
on  in  it  {auto-sepsis) ;  and  retained  portions 
of  placenta  or  membrane  may  perhaps  be 
concerned  in  this.    In  such  cases  the  onset 
of  the  disease  is  not  generally  so  violent  as 
when  the  poison  has  been  introduced  from 
without,  during  labour,  by  those  coming  into 
contact  with  the  patient,  through  the  medium 
of  their  clothes  or  of  their  hands,  or  by 
means  of  sponges  or  instruments  such  as 
catheters.    Other  external  sources  may  be 
the  bedding,  sheets,  or  diapers ;  or  possibly 
the  air  itself  may  carry  the  poison  to  the 
wound,  where  septicaemia  is  present  in  the 
same  dwelling  as  the  parturient  woman — 
in  lying-in  institutions,  for  example. 

Semmelweis,  in  1847,  was  the  first  to 
demonstrate  how  in  the  General  Hospital, 
Vienna,  those  making  post-mortem  examina- 
tions and  subsequently  engaged  in  the  mid- 
wifery wards  conveyed  infection  to  the 
patients  through  the  medium  of  cadaveric 
matter  on  their  hands.  This  led,  at  his  sug- 
gestion, to  the  employment  of  antiseptics  m 
midwifery  practice  ;  and  there  is  no  doubt 
that  to  this  may  be  attributed  in  great 
measure  the  remarkable  change  that  has 
taken  place  in  the  rate  of  mortality  in  the 
lying-in  hospitals.  The  writer,  in  the  Lancet 
of  April  1,  1893,  in  a  short  paper  on  'Anti- 
septic Midwifery,"  pointed  out  how,  in  the 
City  of  London  Lying-in  Hospital,  where 
the  death-rate  for  a  long  period  of  years  had 
averaged  over  2  per  cent.,  it  had,  since  the 
antiseptic  management  had  been  properly 
carried  out,  fallen  to  0'31  per  cent.,  the 
average  of  the  last  six  years ;  and  that  during 
a  period  which  has  just  reached  two  years 
upwards  of  950  women  had  been  delivered 
m  the  institution  without  a  single  death 
from  any  source  whatever.  No  stronger 
evidence  could  be  adduced  to  show  that 
lying-in  hospitals,  formerly  regarded  as  dan- 
gerous  to  enter,  may  now  be  looked  upon, 
under  proper  management,  as  the  safest 
places  to  be  confined  in. 


Anatomical    Characters.  —  Septicaemia 
may  assume  the  lymphatic  or  the  venous 
form,  according  to  which  of  these  channels 
it  selects  to  diffuse  itself  through  the  body, 
and  it  may  kill  so  rapidly  as  to  leave  no 
local  manifestations  of  disease.    But  if  the 
vagina  is  severely  affected,  the  mucouB  mem- 
brane looks  soft  and  infiltrated,  and  lacerated 
parts  are  usually  covered  by  a  discoloured 
membrane.    The  cervix  uteri,  which  is  so 
frequently  the  seat  of  injury  during  labour, 
may  become    inflamed,   and  suppuration 
occur  in  the  cellular  tissue  which  surrounds 
it.    The  interior  of  the  uterus   is  often 
covered  with  a  coagulated  exudation.  The 
pelvic    cellular    tissue  probably  becomes 
affected.   The  peritoneum  is  almost  certainly 
involved,  and  a  coagulated  exudation  or  fluid 
pus  is  _  found    in  the    folds    around  the 
uterus,  in  Douglas's  pouch  and  elsewhere,  or 
the  peritonitis  may  be  diffuse,  and  associated 
with  pleurisy  and  pericarditis  and  effusions 
into  the  joints.    If  the  absorption  has  taken 
place  through  the  veins,  broken-down  thrombi 
will  be  found,  and  from  these  embolic  foci 
and  abscesses  may  occur  in  the  lungs ;  the 
spleen  is  almost  always  enlarged,  and  em- 
bolic infarcts  may  be  found  in  it,  as  well 
as  in  the  kidneys.    Endocarditis  and  men- 
ingitis may  arise;  and  sometimes,  though 
rarely,  destruction  of  the  eyeball. 

Symptoms. — In  no  disease  do  the  symptoms 
vary  more  than  in  puerperal  fever,  depending 
upon  the  violence  of  the  fever,  and  the 
localities  attacked  by  the  poison.    The  fever 
generally  originates  within  three  days  after 
delivery,  though  sometimes  later,  very  rarely 
after  the  fifth  day.    Occasionally  there  is, 
first  of  all,  a  feeling  of  depression,  with 
headache ;  often  the  first  symptom  is  a  rigor. 
The  pulse  becomes  rapid  and  feeble,  130  or 
more  per  minute.    The  temperature  rises 
to  103°  F.,  or  higher.    The  skin  is  generally 
hot  and  dry.    Vomiting  frequently  occurs 
early,  the  ejecta  being  like  coffee-grounds, 
and  of  a  peculiar  odour.    Diarrhoea  is  often 
very  troublesome,  and  the  evacuations  are 
horribly  fetid.    The  tongue  soon  becomes 
coated  with  a  heavy  fur,  later  on  becoming 
dry  and  raspy;  and  sordes  appear  on  the 
hps.   There  is  often  acute  pain  in  the  abdo- 
men, with   tenderness  and  swelling;  but 
peritonitis  with  effusion  may  occur  without 
any  of  these  symptoms.     Sometimes  the 
swollen,  tender  uterus  can  be  felt  in  the 
hypogastrium.     The  lochia  are  generally 
suppressed,  and  the  secretion  of  milk  arrested, 
though  sometimes  the  mammae  are  hard 
and  painful.     As  a  rule,  the  intellect  is 
unimpaired,  though  low  muttering  delirium 
frequently  precedes  death.    The  breathing 
is  short  and  hurried.    Pneumonia,  pleurisy, 
or  pericarditis  occasionally  ensues.  Jaundice 
or  albuminuria  may  be  present.    The  joints 
may  swell  and  suppurate;   and  abscesses 
may  form  in  any  part  of  the  body. 
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Course  and  Terminations. — The  disease, 
if  of  the  lymphatic  variety,  begins  very  early, 
and  generally  runs  a  rapid  course,  terminat- 
ing fatally  within  a  week.  The  pulse  becomes 
more  and  more  rapid  and  feeble  ;  the  breath- 
ing more  hurried  and  panting;  tympanites 
sets  in ;  a  cold  clammy .  sweat  breaks  out ; 
finally  hiccough,  subsultus,  and  low  mutter- 
ing delirium  come  on,  with  frequently  in- 
cessant vomiting ;  and  the  patient  sinks  from 
exhaustion.  The  venous  variety  generally 
shows  itself  much  later,  is  of  much  longer 
duration,  and  is  associated  with  erratic  rigors, 
and  an  absence  of  abdominal  distension. 

Treatment. — (1)  Prophylactic. — This  is 
of  the  utmost  importance.  Keeping  in  mind 
the  sources  of  the  disease,  it  behoves  the 
practitioner  to  avoid  every  means  of  com- 
municating septic  matter  to  the  patient, 
either  personally  or  by  the  nurse.  If  possible 
to  arrange  it,  the  genital  organs  should  never 
be  touched  without  the  hands  having  been 
first  thoroughly  rinsed  in  an  antiseptic  solu- 
tion of  either  carbolic  acid,  corrosive  subli- 
mate, or  tincture  of  iodine.  All  sponges  should 
be  thoroughly  cleansed  before  use  in  an  anti- 
septic solution ;  so  also  all  instruments,  such 
as  irrigation  tubes,  the  forceps,  or  catheters. 
The  catheter  and  vaginal  tube  should  be 
made  of  glass  or  translucent  celluloid,  which 
enables  one  to  see  that  no  blood  or  clot  is  re- 
tained within  them.  Instead  of  cold  cream,  a 
preparation  containing  1  drachm  of  absolute 
carbolic  acid  to  2£  oz.  of  benzoated  lard 
should  be  employed  for  lubricating  the  ex- 
amining finger,  and  it  should  be  introduced 
into  the  vagina  as  seldom  as  possible.  The 
utmost  care  should  be  observed  to  avoid 
the  smallest  piece  of  the  placenta  or  mem- 
brane being  left  within  the  uterus.  Subse- 
quently all  washings  or  syringings  of  the 
genitals  should  be  performed  with  a  solution 
of  carbolic  acid  (1  to  40),  or,  what  is  still 
more  reliable,  a  solution  of  perchloride  of 
mercury  of  the  strength  of  1  in  2,000.  It  is 
a  very  good  plan  to  give  a  vaginal  injection 
of  this  at  a  temperature  of  about  115°  E. 
in  every  case  where  it  is  practicable  after  the 
placenta  has  been  removed,  and  before  the 
binder  is  applied,  and  to  repeat  this  night 
and  morning  during  the  two  or  three  days 
following  delivery.  The  practitioner  should, 
when  able,  order  all  these  preparations  to  be 
in  the  house  previous  to  the  expected  time 
of  delivery. 

(2)  General. — The  general  treatment  varies 
with  the  character  of  the  disease.  At  first 
active  antiphlogistic  remedies  may  be  indi- 
cated ;  and  in  some  cases  local  depletion  by 
leeches,  in  other  cases  blisters.  Drugs,  such 
as  veratrum  viride  (much  employed  in 
America),  aconite,  digitalis,  or  salicylic  acid, 
may  be  useful  in  lowering  the  temperature. 
The  internal  administration  of  turpentine 
has  been  highly  extolled ;  this  drug  is  often 
very  efficacious  when  applied  on  hot  flannel 


to  the  abdomen,  or  used  as  an  enema  where 
there  is  much  tympanites.  Opium,  or  mor- 
phine, is  invariably  demanded  to  subdue  rest- 
lessness, allay  pain,  and  induce  sleep.  Lau- 
danum, applied  in  poultices  to  the  abdomen, 
is  sometimes  very  grateful  to  the  patient. 
"When,  however,  there  is  much  tenderness 
and  distension,  a  paste  composed  of  two  parts 
of  extract  of  belladonna  to  one  of  glycerine, 
brushed  thickly  over  the  whole  abdomen,  will 
be  preferable.  Quinine  is  often  of  great  value 
in  dimmishing  the  fever ;  it  may  be  given  in 
doses  of  5  grains  or  more  every  four  or  six 
hours.  Warburg's  tincture  may  answer  still 
better.  If  the  discharges  are  fetid,  an  intra- 
uterine antiseptic  douche  should  be  employed 
with  great  caution,  usually  only  on  one  occa- 
sion, to  be  followed  night  and  morning  by  the 
vaginal  douche.  In  cases  of  a  more  chronic 
type,  where  diarrhoea  is  a  prominent  symp- 
tom, tincture  of  perchloride  of  iron  in  large 
doses,  20  to  30  minims,  is  sometimes  very 
serviceable.  One  of  the  most  important 
elements  in  the  treatment  of  this  exhausting 
disease  is  the  frequent  administration  of 
nutritious  food  and  stimulants — strong  beef- 
tea,  milk,  eggs,  champagne  or  brandy — in 
small  quantities  at  short  intervals.  In  cases 
of  obstinate  vomiting  recourse  must  be  had 
to  nutrient  enemata ;  and  nutrient  supposi- 
tories are  often  of  great  use,  employed  alter- 
nately. The  most  abundant  supply  of  fresh 
air  that  can  be  admitted  with  safety  should 
be  secured. 

It  is  impossible  to  map  out  any  distinct 
line  of  treatment  for  puerperal  fever.  Each 
case  must  be  combated  according  to  its  indi- 
vidual symptoms,  and  demands  constant  at- 
tention ;  for,  though  the  disease  is  fearfully 
fatal,  some  of  the  apparently  most  hopeless 
cases  recover. 

3.  PuerperalPeritonitis.— This,  though 
one  of  the  most  frequent  complications  of 
puerperal  fever,  sometimes  occurs  indepen- 
dently of  it,  other  symptoms  than  those  con- 
sequent upon  the  local  inflammatory  attack 
being  absent.  It  may  arise  from  the  rupture 
of  a  Fallopian  tube  distended  with  pus— a 
pyosalpinx  ;  or  from  some  uterine  lesion 
occurring  during  labour. 

Anatomical  Characters.— The  post-mor- 
tem appearances  associated  with  puerperal 
peritonitis  differ  from  those  described  in  con- 
nexion with  puerperal  septictemia  only  in- 
asmuch as  they  are  confined  to  the  peritoneal 
cavity.  There  will  probably  be  found  an  abun- 
dance of  effused  serum  or  sero-pus,  and  flaky 
lymph,  and  intense  congestion  of  the  peri- 
toneum ;  and  the  abdominal  viscera  will 
here  and  there  be  glued  together.  The 
uterus  will  probably  be  found  preternaturally 

soft.  ,    .  . 

Symptoms. — Generally  within  a  week  fol- 
lowing delivery  a  well-marked  rigor  occurs, 
followed  by  febrile  disturbance.  The  patient 
complains  of  acute  pain  in  the  lower  part  of 
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the  abdomen,  at  first  in  one  particular  spot, 
but  soon  spreading  over  a  larger  area.  The 
thighs  become  flexed  on  the  abdomen  to  re- 
lieve the  tension ;  the  belly  becomes  much 
swollen,  and  excessively  tender ;  and  there 
is  generally  much  tympanites,  with  obstinate 
constipation.  The  pulse  is  very  character- 
istic, being  quick,  wiry,  and  incompressible. 
Vomiting  soon  sets  in.  If  the  disease  do  not 
give  way,  the  abdomen  becomes  more  swollen 
and  tense,  and  no  pressure  upon  it  can  be 
borne.  Everything  that  is  taken  is  vomited ; 
the  pulse  becomes  more  rapid  and  feeble ; 
the  tongue  is  dry  and  raspy ;  the  constipation 
gives  way  to  diarrhoea ;  the  skin  becomes 
clammy,  and  the  extremities  cold ;  and  the 
patient  dies. 

Treatment. — The  application  of  leeches 
to  the  abdomen,  immediately  the  tenderness 
is  complained  of,  may  be  of  much  service  in 
subduing  the  local  inflammation  and  allaying 
pain.  Opium  is  the  drug  of  all  others  to  be 
relied  upon.  Hot  fomentations  and  counter- 
irritants,  such  as  turpentine,  often  give  great 
relief.  In  the  first  stage  a  copious  enema  of 
thin  gruel  with  castor  oil,  to  obtain  a  free 
action  of  the  bowels,  should  be  given.  Where 
there  is  much  tympanites,  the  addition  of 
turpentine  may  be  of  benefit  in  dispelling  the 
flatus.  If  vomiting  prevent  nourishment 
being  taken  by  the  mouth,  it  should  be  ad- 
ministered per  rectum.  Surgical  treatment 
by  abdominal  incision,  and  flushing  out  the 
peritoneal  cavity,  may  in  some  cases  afford 
the  best  chance  of  recovery. 

4.  Puerperal  Venous  Thrombosis 
and  Embolism. 

Definition.— The  occurrence  of  a  blood- 
clot  in  the  right  side  of  the  heart  or  pul- 
monary arteries,  either  formed  vn  situ  or 
conveyed  there  from  a  distance  by  the  blood- 
current,  _  often  giving  rise  to  sudden  death 
after  delivery. 

Anatomical  Chap.actees. — The  condition 
of  the  blood  in  pregnancy  and  the  puerperal 
state  renders  it  liable  to  form  a  coagulum, 
and  this  may  occur  in  distant  vessels.  It  is 
well  known  that  in  the  later  months  of  preg- 
nancy the  amount  of  fibrin  in  the  blood  is 
very  greatly  increased.  Together  with  this, 
a  diminution  in  the  volume  of  the  blood  from 
uterine  haemorrhage  produces  a  state  of  ex- 
haustion, which  causes  a  great  predisposition 
to  thrombosis.  If,  therefore,  such  having 
occurred  in  distant  vessels,  a  portion  of 
coagulum  become  detached,  and  be  carried 
away  till  it  reach  the  pulmonary  arteries, 
embolism  is  the  result,  and  this  is  one  of  the 
great  causes  of  sudden  death  occurring  after 
parturition.  It  has  been  shown,  however, 
that  pulmonary  thrombosis  may  occur  inde- 
pendently of  embolism;  large,  firm,  decolor- 
ised coagula  have  been  found,  on  post-mortem 
examination,  occupying  the  right  side  of  the 
heart  and  the  larger  branches  of  the  pulmo- 
nary arteries,  which  have  evidently  formed 


there,  all  traces  of  thrombosis  elsewhere 
being  absent. 

Symptoms. — These  are  common  both  to 
embolism  and  pulmonary  thrombosis.  In 
the  great  majority  of  cases,  the  patient  is 
suddenly  seized  with  severe  dyspnoea ;  she 
starts  up  and  gasps  for  breath;  the  face  in 
some  cases  has  been  described  as  pale,  in 
others  livid.  She  feels  she  is  dying,  and 
calls  out  for  air ;  the  pulse  becomes  almost 
imperceptible ;  and  generally  death  occurs 
very  rapidly.  If  the  patient  be  examined 
during  the  attack  it  is  probable  that  a  mur- 
mur will  be  heard  over  the  site  of  the  pul- 
monary artery.  In  some  cases  in  which 
the  clot  is  not  sufficiently  large  to  entirely 
obstruct  the  circulation  in  the  lungs,  it  ap- 
pears that  absorption  may  ultimately  take 
place,  and  recovery  ensue.  Dr.  Playfair  has 
j  published  some  cases  which  support  this 
view. 

Treatment — In  almost  every  case  so 
rapidly  fatal  is  the  seizure  that  there  is  no 
time  to  think  of  treatment.  When,  however, 
the  attack  is  not  so  terribly  rapid  in  its  ter- 
mination, every  effort  must  be  made  to  rally 
the  patient,  by  the  administration  of  stimu- 
lants, such  as  brandy,  ether,  or  ammonia,  if 
at  hand.  The  most  perfect  rest  must  be  en- 
joined, so  as  to  prevent  the  coagulum  from 
becoming  dislodged,  and  to  promote  its  ab- 
sorption. Sir  B.  W.  Richardson  has  recom- 
mended solution  of  ammonia  in  large  doses, 
with  a  view  of  dissolving  the  fibrin. 

Clement  Godson. 

PUERPERAL     INSANITY.  —  See 

Insanity,  Varieties  of. 

PULLNA,  in  Austria.  —  Sulphated 
waters.    See  Mineral  Waters. 

PULMONARY    APOPLEXY.  —  A 

term  for  a  certain  form  of  haemorrhage  into 
the  lungs.    See  Lungs,  Haemorrhage  into. 

PULMONARY    DISEASES.  —  See 

Lungs,  Diseases  of. 

PULMONARY  MURMUR.  —  This 
word  may  be  employed  in  two  senses,  namely, 
as  signifying,  first,  the  respiratory  sound 
heard  over  the  lung;  or,  secondly,  a  bruit 
heard  in  connexion  with  the  pulmonary 
artery  and  its  valves.  See  Heart,  Valves 
and  Orifices  of,  Diseases  of ;  Physical  Ex- 
amination; and  Pulmonary  Vessels,  Dis- 
eases of. 

PULMONARY  VALVES  AND 
ORIFICES,  Diseases  of.— See  Heart, 
Valves  and  Orifices  of,  Diseases  of;  and 
Pulmonary  Vessels,  Diseases  of. 

PULMONARY  VESSELS,  Dis- 
eases of. — The  vessels  of  the  pulmonary 
circulation,  more  especially  the  veins,  enjoy 
a  considerable  immunity  from  disease.  Pri- 
mary affections  of  these  vessels  are  of  most 
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exceptional  occurrence,  and  the  causes  lead- 
ing to  their  being  secondarily  involved  are 
not  numerous.  It  is  not  easy  to  account  for 
this.  The  pulmonary  arteries  much  less 
often  present  those  diseased  states  which  are 
of  frequent  occurrence  in  the  arteries  of  the 
systemic  circulation,  and  are  not  even  as 
commonly  affected  as  the  systemic  veins, 
with  which  they  somewhat  more  closely 
agree  in  point  of  structure,  and  in  the  kind 
of  blood  carried  by  them.  The  portal  vein, 
which  is  comparable  to  the  pulmonary  artery 
in  other  respects  besides  its  plan  of  distribu- 
tion, would  appear  to  be  similarly  free.  For 
these  reasons  affections  of  the  pulmonary 
vessels  are  rather  of  pathological  interest 
than  clinical  importance  ;  in  the  majority  of 
cases  they  are  not  to  be  recognised  during 
life,  or,  if  so,  are  beyond  the  application  of 
any  treatment.  The  trunk  of  the  artery,  and 
especially  the  orifice  in  the  right  ventricle,  is 
singularly  liable  to  present  congenital  abnor- 
malities, which  are  treated  of  in  the  article 
Heabt,  Malformations  of. 

The  diseases  of  the  pulmonary  artery  will 
now  be  discussed  in  the  following  order : 
(1)  Inflammation;  (2)  Degenerations;  (3) 
Ulceration;  (4)  Dilatation  and  Aneurysm; 
(5)  Stenosis ;  (6)  Rupture ;  and  (7)  Embolism 
and  Thrombosis. 

1.  Inflammation.  —  ^Etiology.  —  Acute 
arteritis  affecting  the  pulmonary  artery  is  of 
very  rare  occurrence,  and  usually  co-exists 
with  acute  endocarditis.  Previous  to  birth  it 
seems  to  be  more  liable  to  exist  than  subse- 
quently, and  some  of  the  congenital  deformi- 
ties of  the  pulmonary  artery  and  its  valve 
are  to  be  attributed  to  it.  After  birth  it  is 
almost  invariably  associated  with  such  acute 
blood-diseases  as  pysemia,  or  with  those 
pyrexial  states  which  are  apt  to  assume  a 
septic  character,  as  scarlet  fever.  Emboli, 
especially  if  of  a  putrid  character,  which  have 
become  lodged  in  branches  of  the  vessel,  are 
liable  to  set  up  inflammation  in  the  con- 
tiguous walls.  Chronic  arteritis,  leading  to 
atheroma,  though  far  less  frequent  than  in 
the  aorta,  is  not  of  very  rare  occurrence, 
and  under  very  much  the  same  conditions, 
namely,  increased  strain  of  the  vessels,  asso- 
ciated with  obstruction  to  the  pulmonary  cir- 
culation, and  an  hypertrophied  right  ventricle. 
When  the  vessels  have  become  much  dilated, 
as  from  extreme  mitral  stenosis,  the  walls 
thus  thinned  are  liable  to  undergo  changes 
of  a  chronic  inflammatory  character.  See 
Arteries,  Diseases  of. 

Anatomical  Characters.  —  These  corre- 
spond with  the  usual  characters  of  arteritis. 
The  process  begins  in  the  sub-epithehal  layer 
of  the  inner  coat,  and  results  in  the  forma- 
tion of  a  variety  of  connective  tissue,  which 
consists  of  fibres,  fusiform  fibre-cells,  and 
homogeneous  material;  these  constituents 
being  developed  in  varying  proportions,  and 
forming  patches  of  grey,  gelatinous  or  semi- 


cartilaginous  material.  The  new-formed 
tissue  within  the  thickness  of  the  walls  tends 
to  break  down  and  form  an  atheromatous 
abscess,  which,  bursting  into  the  lumen  of 
the  vessel,  leaves  an  ulcerated  surface,  though 
this  is  far  less  common  than  in  the  aorta. 
Or  the  yellowish  patches  of  atheroma  may 
become  calcareous.  A  peri-arteritis,  consist- 
ing of  a  fibroid  thickening  limited  to  the 
adventitia,  has  been  met  with  in  the  vessels 
of  hmited  areas  of  the  lung ;  it  is  perhaps 
of  syphilitic  origin. 

This  state  is  only  demonstrable  after  death ; 
during  life  it  is  not  recognised,  unless  the 
valves  be  affected,  by  any  known  signs  or 
symptoms,  and  a  diagnosis  of  its  existence 
has  not  hitherto  been  attempted.  Under 
such  circumstances  no  plan  of  treatment  can 
be  laid  down. 

2.  Degenerations. — (a)  Fatty.— Primary 
fatty  degeneration  of  the  deeper  layers  of  the 
intima,  without  any  previous  inflammation, 
occurs  in  the  pulmonary,  as  in  other  arteries. 
It  appears  to  be  commoner  when  there  is 
obstruction  to  the  circulation  through  the 
lungs,  and  when  considerable  in  amount 
forms  yellowish  irregular  spots,  which  may 
subsequently  involve  the  middle  coat,  and 
form  in  the  thickness  of  the  wall  masses  of 
softened  fatty  matter,  which  finally  bursts 
into  the  vessel. 

(6)  Lardaceous  degeneration.  —  This  has 
been  recorded  as  having  been  seen  in  the 
muscular  coat  of  branches  of  the  pulmonary 
artery. 

3.  Ulceration. — As  already  said,  inflam- 
mation of  the  vessel-walls  very  rarely  extends 
to  ulceration  of  the  inner  coat,  but  owing  to 
the  extreme  frequency  of  ulcerative  destruc- 
tion of  the  lung-tissue,  the  intra-pulmonary 
branches  of  the  vessels  are  constantly  in- 
volved. Phthisis,  abscess,  or  gangrene  of  the 
lungs,  may  each  in  their  progress  invade  the 
vessels,  the  walls  of  which,  though  offering 
considerable  resistance  to  the  destructive 
process,  sooner  or  later  yield,  and  may  cause  a 
fatal  haemorrhage,  though  very  frequently  a 
loss  of  blood  is  prevented  by  blocking  up  of 
the  vessels  with  coagula. 

4.  Dilatation  and  Aneurysm— Ana- 
tomical Characters.— Varying  changes  of 
abnormal  distension  are  not  unusual,  occur- 
ring in  both  sexes  and  in  all  ages  beyond 
childhood,  and  are  estimated  as  forming  -3 
per  cent,  of  aneurysms  of  all  kinds,  lhe 
dilatation  may  affect  the  trunk  uniformly  ; 
and  an  extreme  case  has  been  recorded 
where  the  circumference  of  the  vessel  attained 
Ci  inches,  the  normal  average  bemg  taken  at 
3i  inches.  Or,  limited  in  extent,  the  bulging 
forms  a  sacculated,  or,  more  rarely,  a  dissect- 
ing aneurysm  of  the  trunk  or  branches,  from 
the  size  of  a  walnut  to  a  pea,  or  even  smaller, 
these  latter  being  frequently  multiple,  lhe 
conditions  which  lead  to  these  alterations  m 
the  normal  calibre  of  the  vessel  are— (a) 
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Those  causing  a  diminished  resistance  of 
their  coats  to  the  blood-pressure,  especially  if 
this  be  increased,  which  is  often  the  case,  by 
obliteration  of  some  vessels,  and  consequent 
rise  in  tension  in  the  remaining  ones  ;  or  by 
general  obstruction,  such  as  mitral  stenosis 
or  emphysema   would  cause.     (b)  Those 
changes  in  the  lung-structures  which  dimmish 
the  support  of  the  vessels,  and  so  allow  of 
their  yielding.    The  results  of  arteritis  and 
atheroma  will  furnish  the  first  condition,  and 
idceration  and  destruction  of  the  pulmonary 
tissue  will  provide  the  latter.    The  trunk  of 
the  artery  has  been  frequently  found  unduly 
dilated  in  anaemia.     The   walls   of  true 
aneurysms  may  be  thicker  or  thinner  than 
those  of  the  healthy  vessel,  and  it  is  remark- 
able that  their  contents  are  said  to  be  never 
laminated  coagula,  even  in  the  largest,  but 
always  fresh  clots. 

An  extreme  case  of  distension  of  the  pul- 
monary veins  is  recorded  (Dublin  Journal, 
1832),  especially  the  left,  where  the  vessels 
were  dilated  to  four  times  their  normal  size, 
owing  to  extensive  obstructions  at  their 
openings  into  the  left  auricle. 

Symptoms.  —"When  the  main  trunk  of  the 
pulmonary  artery  is  the  seat  of  an  aneurysmal 
tumour,  there  are  the  usual  signs  of  pulsation 
and  prominence  in  variable  degrees,  most 
marked  to  the  left  of  the  sternum  in  the 
second  intercostal  space  ;  over  the  same  area 
a  systolic  bruit  of  a  superficial  quality  is  to 
be  heard,  not  conducted  above  the  sternum 
or  clavicles ;  and  a  systolic  thrill  is  to  be  felt. 
There  is  also  accentuation  of  the  second 
sound,  with  the  signs  of  hypertrophy  of  the 
right  ventricle.  Should  the  tumour  be  of 
any  considerable  size,  it  will  give  rise  to 
those  conditions  which  commonly  follow  an 

obstruction  to  the  pulmonary  circulation  

namely,  lividity,  dyspnoea,  cough,  and  general 
anasarca,  with  scanty,  high-coloured  urine  ; 
and  symptoms  of  pulmonary  embolism  may 
result  from  detachment  of  fragments  of  clot 
from  the  sac.  In  an  exceptional  case,  pallor 
of  the  face  was  noticed.  Pain  behind  the 
sternum,  and  headache,  also  exist.  Since 
the  greater  part  of  the  artery  is  included 
within  the  pericardium,  it  is  into  that  sac 
that  rupture  will  probably  occur.  Uniform 
dilatation  of  the  trunk  of  the  artery  may  be 
accompanied  with  sufficient  stretching  of  the 
cardiac  orifice  to  cause  regurgitation  into 
the  ventricle. 

The  small  aneurysms  of  the  intra-pul- 
monic  branches  give  rise  to  no  known 
symptoms  until  hemoptysis  indicates  their 
rupture. 

Diagnosis.— An  aneurysm  of  the  trunk  of  I 
the  pulmonary  artery  may  have  to  be  dis- 
tinguished  from  a  similar  affection  of  the 
aorta,  or  from  a  post-sternal  tumour  to  which 
pulsation  has  been  communicated.  The 
tendency  of  pulmonary  aneurysm  to  extend 
to  the  left  side,  and  the  non-conduction  of 


the  bruit  to  the  vessels  at  the  root  of  the 
neck,  with  the  coincident  signs  of  pulmo- 
nary obstruction,  are  grounds  upon  which  to 
found  a  distinction,  though  the  distinction 
from  an  aortic  aneurysm  is  not  always  easy. 

Prognosis. — This  is  of  necessity  grave, 
whatever  the  size  of  the  lesion,  and  many 
cases  of  fatal  haemoptysis  are  due  to  rupture 
of  a  small-sized  sac. 

Treatment. — How  far  such  treatment  as 
galvano-puncture,  the  administration  of  iodide 
of  potassium,  &c,  as  pm'sued  in  aneurysm  of 
the  systemic  vessels,  is  applicable  to  similar 
affections  of  the  pulmonary  artery,  is  un- 
known. For  the  treatment  of  the  hsemor- 
rhage  to  which  rupture  of  the  smaller 
aneurysms  gives  rise,  see  Haemoptysis. 

5.  Stenosis. — A  narrowing  of  the  pul- 
monary artery  may  take  place  at  the  orifice, 
in  the  conus  arteriosus,  or  more  rarely  in  the 
trunk  or  main  branches.     In  the  former 
situations  it  is  commonly  congenital,  the 
result  of  endocarditis  or  myocarditis,  which, 
if  developed  within  the  first  three  months  of 
foetal  life,  is  almost  invariably  accompanied 
by  some  compensating  lesion,  such  as  intra- 
ventricular communication;   whilst  if  the 
affection  of  the  heart  be  subsequent  to  the 
third  month  of  development,  the  circulation 
is  carried  on  through  a  patent  foramen  ovale 
and  ductus  arteriosus  (see  Heart,  Malforma- 
tions of).    It  is  conceivable  that  stenosis  of 
the  conus  arteriosus  may  be  followed  by 
secondary  narrowing  and  closure  of  the  pul- 
monary artery,  and  also  that  defective  de- 
velopment of  the  lungs  may  cause  a  narrowed 
vessel.    The  condition  is  very  rarely  due  to 
any  acquired   change  in  the  vessel-walls, 
although  a  case  is  recorded  of  stenosis  of  the 
artery  from  cartilaginous  thickening  and 
calcification  of  its  coats.    The  calibre  of  the 
tube  may  be  diminished  by  the  pressure  of 
tumours,  such  as  an  aortic  aneurysm  or 
adenoid  growths,  or  by  the   shrinking  of 
cicatricial  tissue  in  the  adjacent  lungs,  or 
from  arteritis  following  on  direct  violence. 

When  stenosis  is  developed  at  a  very  early 
period  of  foetal  life,  the  artery  remains  ex- 
ceedingly narrow  beyond  the  obstruction. 
When  it  occurs  late,  the  vessel  may  be  of 
normal  capacity,  and  if  insufficiency  co-exist 
with  the  obstruction,  it  may  even  be  dilated. 

Symptoms.— Whatever  be  the  cause  of  pul- 
monary stenosis,  there  will  be  a  deficient 
supply  of  blood  to  the  lungs,  producing 
dyspnoea,  and  the  obstruction  to  the  circula" 
tion  will  give  rise  to  all  the  signs  and  symp- 
toms of  general  venous  congest  inn,  although 
to  a  less  degree  than  in  affections  of  the  tri- 
cuspid orifice.  Hypertrophy  of  the  right 
ventricle— as  evidenced  by  increased  trans- 
verse measurement  of  the  area  of  cardiac 
dulness,  and  a  forcible  impulse  felt  at  the 
epigastrium,  a  basic  thrill,  a  svstolic  bruit  of 
maximum  intensity  over  the  heart's  base 
and  conducted  to  the  left  of  the  sternum,  but 
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not  audible  along  the  course  of  the  aorta  and 
great  vessels,  and  a  marked  accentuation  of 
the  second  sound — is  the  most  important 
result  of  this  condition.  Cyanosis  is  not  a 
characteristic,  and  does  not  occur  unless 
there  be  extreme  venous  congestion,  or  a 
commtmication  between  the  two  sides  of 
the  heart.  The  association  of  constriction  of 
the  pulmonary  artery,  both  congenital  and 
acquired,  with  tubercular  phthisis,  has  now 
been  too  frequently  observed  for  it  to  be 
regarded  as  a  coincidence  only,  and  their 
relation  as  cause  and  effect  is  generally  ad- 
mitted. 

Treatment.  —  This  affection  is  entirely 
beyond  the  reach  of  remedy. 

6.  Rupture. — Violent  effort  and  great 
excitement  have  been  followed  by  rupture  of 
the  pulmonary  artery,  either  of  the  trunk  or 
main  branches,  when  degenerated.  Death  is 
often  instantaneous,  though  it  may  be  delayed 
even  some  hours.  Aneurysms  tend  to  burst 
sooner  or  later;  those  of  the  trunk  usually 
opening  into  the  pericardium,  while  the  intra- 
pulmonary  dilatations  commonly  rupture 
into  cavities  in  the  lung.  Ulceration,  as  said, 
is  of  very  rare  occurrence,  but  a  case  is  re- 
corded of  its  existence  and  extension  through 
all  the  coats  of  the  vessel,  with  a  suddenly 
fatal  termination.  Rupture  of  the  pulmonary 
veins  has  been  recorded. 

7.  Embolism,  and  Thrombosis.— The 
pulmonary  artery  is  especially  liable  to  be- 
come plugged,  both  by  substances  lodged  in 
it  from  elsewhere,  and  by  coagula  originating 
in  the  vessel  itself.  Its  relationship  to  the 
venous  circulation  explains  this.  Portions  of 
broken-down  clots  developed  in  the  systemic 
veins,  from  whatever  cause  ;  the  contents  of 
hydatid  and  other  cysts  that  have  burst  into 
the  venous  current ;  fragments  of  cancerous 
and  other  new-growths,  all  of  which  readily 
travel  onwards  towards  the  heart,  pass  into 
the  pulmonary  artery,  in  the  branches  of 
which  they  become  lodged,  according  to  their 
size.  Once  located,  the  plug  will  increase  in 
size  by  the  deposition  on  it  of  successive 
layers  of  fibrin,  sometimes  to  such  an  extent 
as  to  obliterate  all  traces  of  the  original  ob- 
structing substance.  Occasionally  very  large 
thrombi  are  detached  in  the  systemic  veins, 
and  are  arrested  in  the  trunk  and  main 
branches  of  the  pulmonary  artery.  The 
causes  of  thrombosis  of  the  vessel  are  various. 
The  rare  occurrence  of  inflammation  or  de- 
generation of  the  artery  renders  obstruction 
of  the  vessel  from  primary  thrombosis  very 
uncommon;  but  the  development  of  clots  in 
the  smaller  branches,  in  association  with 
pneumonia,  phthisis,  gangrene,  and  other 
destructive  lung-diseases,  is  frequent.  In 
certain  septic  states,  in  severe  malarial 
states,  in  parturient  women,  and  in  condi- 
tions of  extreme  anemia,  especially  with 
diminished  heart-power,  when  the  blood  is 
prone  to  clot  in  the  vessels,  the  pulmonary 


artery  is  a  favourite  locality  for  this  to  occur ; 
though  the  not  unusual  occurrence  of  this 
condition  in  women  after  delivery  is  more 
probably  embolic  in  character.  Pressure  on 
the  pulmonary  artery  or  its  main  divisions 
by  aortic  aneurysm,  enlarged  glands,  or  other 
mediastinal  tumours,  has  been  known  to 
cause  the  formation  of  a  thrombus  in  the 
vessel.  Thrombi  may  commence  in  the 
right  ventricle,  or,  as  would  appear,  some- 
times on  the  semilunar  valves,  and  extend 
into  the  trunk  and,  for  variable  distances, 
into  the  branches  of  the  vessel.  Such  ob- 
structions are  frequently  developed  during 
the  last  hours  of  fife,  when  the  circulation  is 
enfeebled  and  slow.  See  Embolism  ;  Heart, 
Thrombosis  of;  and  Lung,  Haemorrhage  into. 

Symptoms. — The  symptoms  will,  of  course, 
depend  upon  the  extent  and  completeness  of 
the  obliteration  of  the  pulmonary  circulation. 
If  only  the  smaller  branches  be  occluded, 
the  symptoms  may  be  those  of  pulmonary 
infarction,  and  the  very  moderate  dyspnoea 
or  slight  haemoptysis  might  be  equally  attri- 
butable to  the  phthisis  or  other  lung-state 
which  had  determined  the  formation  of  the 
thrombi. 

In  another  class  of  cases,  when  larger 
branches  are  blocked,  very  marked  dyspnoea 
is  developed,  with  such  symptoms  as  are  con- 
veniently grouped  under  the  term  '  anginal,' 
such  as  pain  in  the  prsecordia,  a  sense  of 
great  distress  and  faintness,  palpitation, 
gasping,  lividity,  and  extreme  pallor,  with 
cold  sweats,  but  no  loss  of  mental  faculties, 
though  often  inability  to  speak,  an  almost 
imperceptible  rapid  or  irregular  pulse,  and 
jactitation  of  the  limbs.  The  onset  of  such 
a  condition  may  be  gradual  or  sudden ;  in 
the  former  case  it  depends  on  the  slow  in- 
crease in  size  of  a  small  thrombus ;  in  the 
latter,  on  the  sudden  lodgment  in  some 
large  branch  of  the  artery  of  a  solid  sub- 
stance that  has  entered  the  venous  current. 
In  some  cases  these  symptoms  are  present 
to  an  extreme  degree,  and  death  follows  m  a 
few  minutes ;  in  fact,  this  lesion  constitutes 
one  of  the  causes  of  sudden  death.  The 
appearances  are  not  those  of  asphyxia,  and 
it  is  usual  to  attribute  the  very  rapidly  fatal 
result  to  syncope  or  shock,  as  it  would  seem 
to  be  connected  in  some  way  with  an  arrest 
of  the  nerve-governance  of  the  heart.  In 
that  class  of  cases  which  do  not  terminate  so 
quickly,  it  is  usual  to  find  that  the  symptoms 
abate  somewhat,  and  may  be  followed  at  a 
variable  interval  of  hours,  days,  or  even 
months  by  a  second  or  even  several  attacks, 
usually  ending  fatally.  The  post-mortem 
examination  of  such  cases  shows  a  thrombus 
Of  considerable  extent,  with  indications  of  its 
having  been  formed  at  different  tunes. 

Examination  of  the  chest  reveals  no  dia- 
gnostic signs.  There  is  very  likely  to  be  a 
bask  systolic  murmur  conducted  along  toe 
course  of  the  pulmonary  artery;  but  this  is 
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not  constant,  and  the  heart-sounds  are  oftener 
muffled  and  indistinct. 

Diagnosis. — This  is  often  very  uncertain. 
The  conditions  in  which  thrombosis  is  usually 
met  with,  such  as  in  anremic  or  parturient 
women,  are  those  in  which  breathlessness, 
cardiac  pain,  and  discomfort,  and  even  a 
pulmonary  hamric  bruit,  are  of  frequent 
occurrence.  The  symptoms,  when  not  of 
extreme  rapidity,  are  very  similar  to  those 
caused  by  stenosis  of  the  pulmonary  artery, 
which  in  itself  is  difficult  to  diagnose ;  and, 
lastly,  the  suddenly  fatal  cases  are  almost  ! 
identical  in  their  manifestations  with  rapture  j 
of  the  heart  or  of  a  thoracic  aneurysm,  or 
even  angina  pectoris.  The  supervention  of 
the  above-detailed  symptoms  in  a  case  of 
existing  phlebitis,  in  a  woman  within  twelve 
or  fourteen  days  after  child-birth,  renders  it 
highly  probable  that  they  are  due  to  a  clot  in 
the  pulmonary  artery. 

Prognosis. — This  is  to  be  looked  upon  as 
of  the  gravest  character,  if  once  symptoms 
arise  which  indicate  the  existence  of  a  clot 
in  the  pulmonary  vessels.  The  smallest 
plugs  formed  in  branches  which  are  being 
invaded  by  a  progressive  destructive  change 
in  the  lungs,  are  protective  in  character,  and 
prevent  or  d'iniinish  an  haemoptysis  which 
erosion  of  the  vessels  might  produce. 

Treatment.— In  the  most  rapid  cases 
death  takes  place  before  anything  can  be 
done ;  but  in  the  less  severe  cases  two  points 
have  to  be  attended  to,  namely,  absolute 
rest,  and  free  stimulation  by  brandy,  digi- 
talis, ether,  and  ammonia,  for  by  such  means 
only  can  any  hope  be  entertained  of  prevent- 
ing an  extension  of  the  clot.  Sinapisms  over 
the  cardiac  region  often  afford  relief,  but 
opiates  for  the  sleeplessness  which  is  met 
with  in  some  of  the  prolonged  cases  are  very 
badly  borne. 

W.  H.  Allchin. 

PULSATION  (pulso,  I  beat).— Pulsa- 
tion is  a  sensation  of  beating  or  throbbing, 
either  objectively  appreciated  by  inspection 
or  palpation,  or  subjectively  felt.  It  origi- 
nates in  the  presence  of  a  pulse  or  rhythmical 
rise  and  fall  of  blood-pressure,  whether  nor- 
mal or  abnormal,  in  connexion  with  the  part 
where  it  is  situated.  In  most  instances  this 
is  either  the  heart  or  some  large  blood-vessel; 
bm  in  other  instances  the  pulsation  has  a 
different  origin,  especially  when  the  phe- 
nomenon is  abnormal.  As  instances  of 
normal  pulsation  may  be  mentioned  the 
cardiac  impulse;  the  arterial  pulse  generally; 
the  pulsation  of  the  umbilical  cord  ;  and  the 
beating  of  the  fontanelles.  Abnormal  pul- 
sation  may  be  referable  (1)  to  dilatation  of  a 
blood-vessel,  as  in  aneurysm  ;  (2)  to  vascular 
dilatation  and  cardiac  enlargement,  as  in 
aortic  incompetence ;  (H)  to  vascular  dilata- 
tion and  cardiac  excitement,  as  in  exoph- 
thalmic goitre  ;  (4)  to  interference  with  the 


passage  of  blood  through  a  vein,  or  even 
regurgitation  into  it,  as  in  the  jugular  pulse 
of  tricuspid  disease  ;  or  (5)  to  the  pressure  of 
a  tumour  upon  a  large  vessel,  conveying  the 
normal  pulse  unnaturally  to  the  surface  of 
the  body,  as  in  tumour  of  the  pancreas  or 
pylorus.  Pulsation  may  also  be  present  (6) 
in  any  part  when  it  is  the  seat  of  inflamma- 
tion, the  small  vessels  being  dilated ;  (7)  in 
aneurysm  by  anastomosis ;  (8)  in  malignant 
disease  of  bone,  which  may  closely  simulate 
aneurysm  ;  and  (9)  very  rarely  in  connexion 
with  empyema.    See  Pleura,  Diseases  of. 

With  respect  to  the  characters  of  this 
phenomenon,  it  is  of  great  practical  import- 
ance to  distinguish  true  expansile  or  eccen- 
tric pulsation  from  pulsation  which  is  com- 
municated only.  In  the  former  case  the 
seat  of  pulsation  expands  rhythmically  in  all 
directions  ;  in  the  latter  case  it  is  moved  in 
one  direction  only,  that  is,  it  rises  and  falls 
under  the  influence  of  the  motion  conveyed 
to  it. 

The  various  pathological  conditions  which 
give  rise  to  pulsation,  and  their  treatment, 
are  fully  discussed  under  appropriate  heads. 

J.  Mitchell  Bruce. 

PULSE,  The.— Synon.  :  Fr.  le  Pouls; 
Ger.  der  Puis.—  Each   contraction  of  the 
heart,  by  throwing  the  contents  of  the  left 
ventricle  into  the  aorta,  causes  a  sudden 
expansion  of  the  systemic  arteries,  which  is 
manifested  by  elongation  and  dilatation  of 
these  vessels.    When  the  finger  is  placed 
upon  an  artery  that  runs  on  a  resisting 
plane,  such  as  the  radius   forms  beneath 
the  radial  artery  at  the  wrist,  slight  com- 
pression by  the  finger  enables  us  to  detect 
an  increased  hardness  in  the  vessel  at  each 
cardiac  contraction.    It  is  this  increase  of 
hardness,  or  fulness,  or,  in  other  words,  this 
change  in  the  distension  of  the  artery,  which 
constitutes  the  pulse.    In  feeling  the  pulse 
the  finger  slightly  compresses  the  artery, 
and  thus  flattens  it ;  the  cylindrical  form  is 
restored  by  each  pulsation.    The  amount  of 
pressure  required  to  flatten  the  artery  com- 
pletely, is  the  rough-and-ready  way  of  esti- 
mating its  fulness  or  tension,  and  is  best 
performed  by  compressing  the  vessel  with  the 
index  finger,  whilst   the  middle  and  ring 
fingers,  placed  more  distant  from  the  heart, 
check  off  the  pressure  required  to  stop  the 
blood  flow. 

I     The  movement  of  the  artery  perceived 
|  by  the  finger  appears  in  most  cases  to  be 
simple,  but  when  registered  by  the  sphyg- 
mograph  it  is  found  to  be  a  compound  of 
three  waves,  called  the  summit  wave,  the 
1  tidal  wave,  and  the  dicrotism.    The  summit 
J  wave,  which  caps  the  line  of  ascent  of  the 
trace,  is  due  to  the  sudden  oscillation  in  the 
blood-column,  following  immediately  on  the 
lifting  of  the  aortic  valves  by  the  discharge 
of  the  contents  of  the  left  ventricle.  The 
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tidal  iuave,  or  predicrotic,  or  first  secondary 
wave,  as  it  is  also  called,  is  due  to  the  dis- 
tension of  the  arteries,  following  the  increased 
pressure  in  the  aorta  and  great  vessels,  from 
the  reception  of  the  ventricular  contents. 
The  dicrotism,  or  great  secondary  wave,  is 
an  oscillation  of  the  blood-column,  mainly, 
if  not  wholly,  produced  by  the  rebound  of  the 
blood  from  the  closed  aortic  valves  under  the 
pressure  of  the  aortic  recoil.  See  Dicrotism. 

A  pulse-trace  (fig.  123)  consists  then  in  a 
line  of  ascent,  a  to  b,  which  ends  in  the 
summit  wave,  b,  and  corresponds  to  the  first 
part  of  the  ventricular  systole ;  from  the 


Fig.  123. — Typical  Pulse-trace. — a  to  6,  line  of 
ascent ;  6  to  a',  line  of  descent ;  6,  summit 
wave ;  c,  tidal  wave ;  d,  dicrotic  wave  or 
dicrotism  ;  e,  aortic  notch. 

summit  wave  the  tracing  falls  slightly,  till  it 
is  again  raised  by  the  tidal  wave,  c.  After 
the  tidal  wave  a  more  marked  descent  occurs, 
called  the  aortic  notch,  e,  and  the  hue  again 
rises,  into  the  dicrotic  wave,  d.  The  line  of 
descent,  b  to  a',  is  thus  broken  by  two  waves 
and  two  notches.  The  two  waves  have 
already  been  described ;  of  the  two  notches 
one  precedes  the  tidal  wave,  and  indicates  a 
slight  collapse  in  the  arterial  wall  after  the 
oscillation  called  the  summit  wave;  whilst 
the  aortic  notch,  preceding  the  dicrotism, 
marks  the  fall  of  pressure  in  the  arteries 
antecedent  to  the  closure  of  the  aortic  valves. 
The  moment  these  valves  are  closed  the  line 
of  descent  rises  again.  It  is  the  bottom  of 
this  notch,  marking  as  it  does  the  closure  of 
the  aortic  valves,  which  points  out  the  ter- 
mination of  the  ventricular  systole.  The 
remainder  of  the  line  of  descent  corresponds 
with  the  diastole  of  the  ventricle,  and  is 
sometimes  broken  by  smaller  waves. 

The  pulse-trace  is  modified  in  its  chief 
features  by  the  state  of  arterial  fulness  or 


Pio.  124. — Trace  of  Pulse  of  High  Tension. 

tension.  When  the  tension  is  high  (fig.  124) 
the  line  of  ascent  is  less  lofty  ;  the  tidal  wave 
is  large,  nearer  to,  and  sometimes  blended 
with  the  summit  wave ;  the  aortic  notch  is 


shallow,  and  high  in  the  line  of  descent ;  the 
dicrotism  is  not  much  developed ;  and  the 
line  of  descent  is  gradual.  When  the  tension 
is  low  (fig.  125),  the  line  of  ascent  is  lofty  ; 
the  summit  wave  distinct;  the  tidal  wave 


Fig.  125. — Trace  of  Pulse  of  Low  Tension. 

small;  the  aortic  notch  deep  and  low;  the 
dicrotism  highly  developed ;  and  the  line  of 
descent  sudden.  These  modifications  are 
interfered  with  if  the  normal  elasticity  of 
the  arteries  be  lost,  as  in  arterial  degenera- 
tion. 

The  pulse  thus  registered  by  the  sphygmo- 
graph,  or  felt  by  the  finger,  is  an  oscillation 
of  the  blood-column,  primarily  caused  by 
the  heart,  but  greatly  modified  by  the  pro- 
perties of  the  blood-vessels.  On  the  heart 
depend  the  rate,  the  rhythm,  and,  to  some 
extent,  the  force  of  the  pulse  ;  whilst  on  the 
vessels  depend  the  mode  of  the  blood-flow, 
and  the  ease  of  its  passage.  By  virtue  of 
their  elasticity,  the  larger  arteries  convert 
the  intermittent,  jerky  impulse,  given  to  the 
blood  by  the  heart-beats,  into  an  even  flow 
of  regular  waves ;  and  the  smaller  arteries 
regulate,  by  their  permeability,  the  ease 
with  which  the  blood-stream  flows  on- 
ward to  the  veins,  thus  governing  to  a  great 
extent  the  fulness  or  tension  of  the  arterial 
system. 

The  art  of  feeling  the  pulse  consists  in  dis- 
covering, from  the  sensation  imparted  to  the 
finger,  the  state  of  the  arterial  wall  and  the 
condition  of  the  arterial  contents,  as  mani- 
fested by  the  frequency,  rhythm,  and  force 
or  tension  of  the  pulse-beat.  When  the 
artery  is  felt  to  be  hard  and  cord-like,  roll- 
ing more  or  less  rigidly  under  the  finger, 
changes  in  the  arterial  coats,  due  to  degenera- 
tive arteritis  or  senile  change,  are  indicated, 
which  may  render  the  vessel  so  rigid  as  to 
be  practically  incompressible.  The  radial 
artery  is  sometimes  congenitally  anomalous, 
and  a  high  bifurcation  of  the  vessel  or  other 
peculiarity  may  account  for  the  absence  or 
smallness  of  the  pulse  on  one  or  both  sides. 
The  finger,  as  above  mentioned,  also  esti- 
mates the  fulness  of  the  vessel  from  its 
compressibility,  and  hence  learns  how  the 
heart  and  arteries  are  acting  as  regards  the 
tension  of  the  pulse.  The  effects  of  their 
action  on  the  form  of  the  pulse-wave  the 
sphygmograph  records.  In  children  the  pulse 
may  often  be  most  accurately  observed  in 
the  temporal  artery  during  sleep.  See 
Sphygmograph  (which  should  be  read  with 
this  article). 
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It  will  be  convenient  to  consider  in  suc- 
cession the  frequency,  the  rhythm,  and  the 
force  or  strength  of  the  pulse. 

1.  Frequency. — The  frequency  of  the 
pulse  depends  on  the  rate  of  the  heart's  con- 
tractions. This  rate  varies  with  age,  posi- 
tion, sex,  stature,  and  a  number  of  physical 
and  psychical  influences.  In  the  newly 
born  infant  the  heart  and  pulse  beat  some 
180  to  140  times  a  minute.  The  rate  gra- 
dually falls,  and  after  the  sixth  year  it  is 
usually  below  100;  and  a  further  decrease 
of  30  beats  a  minute  gradually  occurs  before 
the  rate  of  manhood  (70  to  75  a  minute)  is 
reached.  In  old  age  the  pulse-rate  often 
rises  again  slightly. 

In  the  erect  posture  the  pulse  beats  at 
some  10  a  minute  in  the  male,  and  7  in  the 
female,  over  the  rate  of  the  sitting,  and  some 
5  more  over  the  rate  of  the  recumbent  posi- 
tion. The  female  of  seven  years  has  some  10 
pulse-beats  a  minute  more  than  the  male  of 
the  same  age.  As  regards  stature,  we  may 
say  briefly  that  height  diminishes  the  num- 
ber of  beats  slightly,  a  man  of  six  feet  having 
a  pulse  of  3  or  4  slower  than  a  man  of  five 
and  a  half  feet. 

Movement  and  exertion  of  all  kinds 
quicken  the  pulse,  and  mental  emotion  or 
excitement  in  neurotic  persons  runs  up  the 
rate  very  high.  In  examining  healthy 
people  for  life  assurance,  as  well  as  in  visit- 
ing patients,  this  must  be  taken  into  account. 
A  good  meal  increases  the  fulness  and  fre- 
quency of  the  pulse,  and  so  does  the  use  of 
stimtuants  in  health,  though  in  acute  dis- 
eases the  reduction  of  the  pulse-rate  may  be 
often  the  test  of  their  beneficial  action.  The 
pulse  is  less  frequent  during  the  night  and 
during  sleep ;  it  rises  in  frequency  during 
the  early  hours  of  the  day,  and  falls  to  a 
minimum  about  midnight. 

Increased  frequency. — Such  are  the  con- 
ditions which  affect  the  pulse-rate  ordinarily 
in  healthy  persons.  In  disease  increased 
frequency  is  one  of  the  most  common 
changes,  as,  for  example,  the  frequent  pulse 
of  all  pyrexial  attacks.  The  pulse-rate  and 
the  pulse-form,  as  recorded  by  the  sphygmo- 
graph,  are  closely  connected  with  the  tern- 
perature-elevation.  The  pyrexial  pulse- 
trace  shows  important  modifications  in  the 
dicrotic  wave,  which  become  more  and  more 
developed  as  the  pyrexia  increases.  The 
aortic  notch  deepens,  and  when  it  reaches 
the  level  of  the  curve-basis  (the  line  joining 
the  commencement  of  each  line  of  ascent) 
the  pulse  is  called  dicrotous  or  fully  dicro- 
tons;  this  form  corresponds  with  a  pulse- 
rate  of  over  100  per  minute,  and  a  tempera- 
ture of  about  102°  F.  When  the  aortic 
notch  sinks  below  the  level  of  the  curve- 
basis,  and  the  dicrotic  wave  is  blended  with 
the  line  of  ascent  of  the  next  pulsation,  the 
pulse  is  called  hyper  dicrotous,  and  the  tem- 
perature is  generally  about   104°  F.  (see 


fig.  130).  A  hyperdicrotous  pulse,  when 
accelerated,  loses  the  dicrotic  wave  wholly, 
and  becomes  monocrotous.  The  pulse-rate 
in  many  febrile  cases  becomes  a  prognostic 
sign  of  great  value,  sometimes,  as  in  puerperal 
cases,  being  of  more  value  than  the  temper- 
ature. 

Increased  frequency  is  also  present  in  de- 
bility, and  in  certain  organic  and  functional 
affections  of  the  vagus  and  sympathetic, 
for  example,  exophthalmic  goitre  and  the 
so-called  hysterical  cases  of  rapid  pulse.  In 
these  latter  there  is  generally  a  slight  increase 
of  temperature. 

Diminished  frequency. — A  reduced  pulse- 
rate  is  less  commonly  seen.  It  is  usually 
associated  with  a  condition  of  high  tension 
from  blood-impurity,  as  in  renal  disease. 
It  is  met  with  in  jaundice,  anaemia,  and  dia- 
betes ;  in  convalescence  from  pneumonia ; 
in  relapsing  fever;  in  the  earlier  stages  of 
typhoid ;  in  fatty  degeneration  of  the  heart ; 
and  in  some  nervous  affections,  especially  of 
the  medulla.  In  one  of  these  last  cases  the 
writer  has  observed  a  pulse  of  24;  and  a 
rate  as  low  as  14  a  minute  has  been  re- 
corded. 

2.  Rhythm.— The  rhythm  of  the  pulse 
depends  also  on  the  rhythm  of  the  heart; 
regular  heart-action  produces  regular  pulse, 
and  vice  versa.  Variations  in  rhythm  are  of 
two  kinds,  intermittence  and  irregularity. 

Inter mittence. — Intermittence  means  the 
omission  of  a  beat  from  time  to  time.  This 
omission  may  occur  at  regular  intervals,  for 
example,  every  fourth,  tenth,  or  twentieth 
beat ;  or  it  may  occur  irregularly,  so  that 
every  now  and  then  a  beat  is  missed.  In- 
termissions are  more  rarely  observed  in  the 
young  than  in  the  old,  and  maybe  associated 
with  no  other  evidence  of  disease.  The  in- 
termissions usually  disappear  during  py- 
rexial attacks.  In  some  cases  nervous 
excitement  or  fatigue  will  produce  them  ;  in 
others  they  depend  on  hypochondriasis,  dys- 
pepsia, the  excessive  us6  of  tobacco,  gout, 
over-work,  and  on  heart  failure  from  degene- 
ration or  some  neurosis  of  the  heart.  Effort, 
such  as  briskly  walking  across  the  room,  or 
holding  both  arms  above  the  head,  will  in- 
crease the  intermissions  or  irregularity  in 
cases  of  organic  cardiac  weakness,  but  have 
little  effect  in  neurotic  cases.  Occasionally 
an  intermittent  pulse  is  the  first  indication 
of  deep-seated  malignant  disease.  Some 
patients  are  unconscious  of  the  intermissions, 
whilo  others  feel  the  heart  stumble  in  its 
work,  as  it  were,  at  each  lost  beat.  In  many 
persons  intermissions  are  habitual,  and  do 
not  necessarily  indicate  disease,  but  they  do 
impair  the  life-value.  Intermittent  action 
is  often  observed  in  old  persons  otherwise 
healthy. 

Irregularity.  —  Irregularity,  the  other 
variety  of  disordered  rhythm,  presents  itself 
in  two  forms,  as  irregularity  in  frequency, 


582 


PULSE 


and  irregularity  in  force.  These  two  forms 
are  frequently  associated ;  of  a  number  of 
pulsations  no  two  may  seem  equal  in  force, 
and  no  two  may  succeed  each  other  at 
equal  intervals  of  time.  In  other  cases  a 
number  of  good,  steady  beats,  regular  in 
frequency  and  equal  hi  force,  may  be  fol- 
lowed by  a  disorderly  series,  unequal  and 
irregular.  These  abnormalities  are  best 
observed  in  cases  of  mitral  valve  disease  and 
in  dilatation  of  the  heart,  although  the  pulse 
may  be  unequal  and  irregular  in  all  forms  of 
heart-disease  at  some  period  of  then-  evolu- 
tion. Mitral  insufficiency  affords  the  com- 
mon examples  of  unequal  and  irregular 
pulse,  though  in  this  affection  the  pulse-beats 
may  only  be  slightly  unequal  in  size  and 
form,  but  perfectly  regular  in  the  periodicity 
of  their  occurrence.  In  mitral  stenosis  irre- 
gularity and  intermissions  are  generally  as- 
sociated with  inequality.  Some  intermis- 
sions are  what  are  commonly  called  false 
intermissions,  the  ventricular  systole  being 
too  weak,  or  the  wave  of  blood  thrown  into 
the  aorta  too  scanty,  to  be  perceived  at  the 
wrist.  In  such  cases  the  sphygmograph 
records  the  wave  which  escapes  the  finger. 
In  mitral  cases  irregularity  and  inequality 
are  increased  by  exercise.  See  Sphygmo- 
graph. 

Inequality  in  the  size  of  the  pulsations 
often  depends  on  respiratory  influences.  The 
curve-basis,  or  respiratory  line  as  it  is  some- 
times called,  falls  with  full  inspiration  and 
rises  with  expiration.  With  low  tension  these 
variations  are  increased,  with  high  tension 
they  are  scarcely  apparent.  In  severe 
dyspnoea  the  curve-basis  becomes  undulatory. 
Thus  deep  inspiration,  which  normally 
reduces  arterial  tension,  lessens  the  size  of 
the  pulsations,  and  quickens  the  pulse ; 
while  expiration  raises  the  tension,  increases 
the  size  of  the  pulsations,  and  slows  the 
pulse.  An  exaggeration  of  these  effects  con- 
stitutes the  pulsus  paradoxus  or  pulsus  in- 
spiration intermittens,  first  observed  in 
indurative  mediastino-pericarditis,  but  not 
limited  to  that  condition.  In  some  cerebral 
cases,  and  also  in  mitral  affections,  the  regu- 
lar succession  of  a  large  and  a  small  pulsa- 
tion is  observed,  constituting  the  pulsus 
alternans  ;  when  the  pulsations  go  in  pairs 
it  is  called  pulsus  bigeminus;  when  a  series 
of  three  occurs,  trigeminus. 

In  health  the  pulse  may  sometimes  be 
noticed  to  be  irregular  on  waking;  and  in 
convalescence  from  acute  disease  irregu- 
larity in  force  and  time  is  not  infrequent. 
Irregularity  sometimes  depends  on  reflex 
disorder  from  gastro-intestinal  causes;  tea 
and  tobacco  taken  in  excess  are  common 
causes  of  irregularity  and  palpitation. 

The  pulse  may  be  occasionally  suppressed 
in  one  or  all  the  arteries.  When  general, 
this  is  due  to  cardiac  weakness,  and  the 
sphygmograph   will  often  record  a  small 


gradual  pulse-wave,  which  escapes  the  finger. 
When  partial,  the  suppression  is  due  to  either 
compression,  thrombosis,  or  aneurysm  of  a 
main  vessel. 

The  pulse  in  one  radial  occasionally  is  felt 
to  occur  later  than  in  the  other  artery  ;  this 
is  called  retardation,  and  usually  indicates 
aneurysm. 

3.  Force. — The  force  of  the  pulse,  which 
the  finger  estimates  by  the  amount  of  pres- 
sure required  to  obliterate  it,  and  which  the 
sphygmograph  measures  by  the  weight  or 
pressure  required  to  develop  to  the  full  the 
main  features  of  each  pulsation  in  the  trace, 
is  the  product,  in  the  first  place,  of  the  heart's 
vigour.  The  distribution  of  the  heart's 
force,  however,  depends  on  the  peripheral 
resistance  of  the  smaller  blood-vessels.  When 
these  are  relaxed  and  open,  a  vigorous  heart 
has  its  force  distributed  quickly  over  the 
whole  vascular  area  by  the  rapid  onward  pas- 
sage of  the  blood.  When,  on  the  contrary, 
the  arterioles  are  contracted,  the  heart's 
force  is  retained  in  the  arteries  for  a  longer 
time.  In  the  first  case,  the  pulse  is  soft  and 
compressible,  from  the  small  quantity  of 
blood  retained  in  the  artery ;  in  the  second 
case,  it  is  hard  and  relatively  incompres- 
sible, from  the  fulness  of  the  artery  with 
blood  under  high  pressure-.  It  may  be  well 
to  point  out  here,  that  the  size  of  the  pulse 
and  the  amplitude  of  the  pulse-trace  are  by 
no  means  precise  indications  of  its  force  or 
strength.  These  qualities  depend  on  the 
sudden  variations  in  tension  (fulness  of 
blood)  which  the  artery  undergoes.  For 
instance,  a  moderately  strong  ventricle  will 
produce  in  states  of  easy  blood-flow  through 
the  capillaries  an  ample  pulse,  but  one  easily 
compressed;  whilst  the  same  ventricle, 
acting  with  even  more  force,  in  conditions  of 
lessened  capillary  permeability,  will  produce 
a  pulse  much  less  ample,  lasting  loDger 
under  the  finger  (pulsus  tardus),  and  less 
easily  compressed.  The  simple  experiment 
of  feeling,  or  recording  with  the  sphygmo- 
graph, the  pulse  when  the  capillaries  are 
dilated  by  a  warm  foot-bath,  and,  again, 
when  contracted  by  a  cold  one,  will  exem- 
plify this.  The  permeability  of  the  smaller 
vessels  also  reacts  on  the  heart,  and  influ- 
ences both  the  frequency  and  mode  of  con- 
traction. When  the  capillary  circulation  is 
easy,  the  heart's  action  is  more  frequent, 
and  the  ventricular  contractions  shorter  or 
more  sudden;  when,  on  the  contrary,  the 
circulation  is  obstructed  by  contraction  of 
the  peripheral  vessels,  the  heart's  action 
becomes  less  frequent,  and  the  ventricular 
contraction  is  longer  and  less  sudden.  Thus 
the  vascular  tension  may  be  said  to  be  in 
inverse  proportion  to  the  frequency  and  sud- 
denness of  the  heart's  action.  The  force  of 
the  pulse,  as  thus  modified  by  the  state  of 
the  peripheral  circulation,  gives  us  some  ol 
our  most  important  clinical  information. 
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Modern  clinical  research  shows  how  valu- 
able is  a  study  of  this  force  of  the  circula- 
tion, as  manifested  by  the  tension  of  the  ar- 
teries. It  is  this  quality  of  tension  which 
foims  the  best  basis  for  the  division  of  the 
various  pidse-forms  into  the  two  great  classes 
of  hard  and  soft  pulses,  or  pulses  of  high 
and  low  tension.  The  hard  pulse  requires 
considerable  pressure  to  enable  the  sphyg- 
mograph  to  record  its  features  to  the  full ; 
the  soft  pulse  yields  the  best  trace  to  slight 
pressure. 

Miscellaneous  Characters. — The  size 
of  the  pulse  depends  on  the  development  of 
the  line  of  ascent  and  the  tidal  wave,  which 
are  modified  by  the  volume  of  blood  ex- 
pelled by  the  ventricle,  and  the  state  of 
fulness  of  the  arteries.  When  the  arteries 
are  contracted,  the  pulse  is  small,  hard,  and 
wiry ;  when  the  coats  are  relaxed,  it  is  large 
and  soft.  The  flickering  pulse  is  indica- 
tive of  feeble  and  unequal  ventricular  con- 
tractions ;  and  the  undulatory  character 
noticed  in  some  weak  pulses  is  due  to  the 
influence  of  the  respiratory  movements, 
causing  variations  in  the  tension.  The 
quality  of  suddenness  (quick  ventricular 
systole)  is  betrayed  by  a  nearly  vertical 
line  of  ascent ;  while  the  gradual  pulse 
(slow  ventricular  systole)  has  an  oblique 
up-stroke. 

The  following  arrangement  shows  in  a  small 
compass  the  principal  varieties  of  pulse  met 
with  in  practice,  apart  from  the  quality  of 
regularity. 

A.  Varieties  of  Hard  Pulse— Pulsus 
durus. 

L  The  hard,  frequent,  sudden,  and  small 
pulse  of  peritonitis,  enteritis,  and  pericar- 
ditis : — 

Pulsus  durus  et  frequens  et  celer  et  par- 
vus, fig.  126. 


Pulsus  durus  et  magnus  et  tardus,  fig.  128. 


Fio.  126. 

2.  The  hard,  slow,  gradual, 
pulse  of  contracted  kidney  : — 


and  large 


Pulsus  durus  et  rarus  et  tardus  ct  maq. 

M  A«  1l)<I  a 


nus,  fig.  127 


Fio.  127. 

3.  The  hard,  large,  often  gradual  pulse 
of  cardiac  hypertrophy  and  degeneration  of 
blood-vessels : — 


Fig.  128. 

4.  The  hard,  sudden  (jerky),  large,  and 
vibratory  pulse  of  aortic  insufficiency,  with 
strong  ventricle : — 

Pulsus  durus  et  celer  et  magnus  et  vibrans, 
fig.  129. 


Fig.  129. 

B.  Varieties  of  Soft  Pulse — Pulsus 
mollis. 

1.  The  soft,  frequent  pulse  of  pyrexia  ; 
dicrotous,  fully  dicrotous,  and  hyperdicrotous 
pulses : — 

Pulsus  mollis  et  frequens,  fig.  130. 


JVJVA 


Fig.  130. 


2.  The  soft,  frequent,  and  large  pulse  of 
rheumatic  fever  : — 

Pulsus  mollis  et  frequens  et  magnus, 
fig.  131. 


Fio.  131. 

3.  The  soft,  small,  frequent,  and  sudden 
pulse  of  debility  : — 

Pulsus  mollis  et  frequens  ct  parvus  et 
celer,  fig.  132. 
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4.  The  soft,  frequent,  and  small  (running) 
pulse  of  collapse  in  fever: — 

Pulsus  mollis  et  freguens  et  parvus, 
fig.  133. 


Pig.  133. 


B.  Walter  Foster. 

PUPIL,  Disorders  of  trie. — Synon.  : 
Fr.  Troubles  de  la  Pupille  ;  Ger.  Stbhrungen 
der  Pupille. 

Anatomy  and  Physiology. — The  pupil  is 
the  approximately  circular  aperture  situate  a 
little  to  the  nasal  side  of  the  centre  of  the 
iris.  Kesponsive  to  the  various  influences 
which  cause  contraction  and  relaxation  of 
the  muscular  and  elastic  tissues  and  blood- 
vessels of  the  iris,  the  pupil  serves  to  regulate 
the  amount  of  light  entering  the  eye,  and  to 
correct  some  of  the  spherical  aberration  of 
the  refracting  media.  In  health,  and  when 
the  lids  are  open,  both  pupils  undergo  frequent 
and  equal  variations  in  size :  contracting 
when  a  bright  light  falls  upon  the  eyes,  and 
when  the  eyes  converge  or  are  accommodated 
for  near  objects;  dilating  when  the  light  is 
feeble  or  the  eyes  are  shaded,  and  when  the 
accommodation  is  relaxed  and  the  eyes  are 
directed  to  some  distant  object.  They  also 
dilate  when  the  skin  is  pinched,  or  when  the 
cutaneous  or  other  sensory  nerves  are  stimu- 
lated, and  in  some  psychical  and  emotional 
states.  Fine  oscillations  occur  synchronously 
with  the  beatings  of  the  heart,  and  others 
with  the  movements  of  respiration.  Varia- 
tions in  the  size  take  place  in  many  other 
physiological  states.  During  muscular  exer- 
.  tion,  and  as  the  result  of  fatigue,  the  pupils 
dilate  ;  in  deep  sleep  they  contract.  The  pupils 
of  both  eyes  contract  and  dilate  together, 
even  when  only  one  eye  is  stimulated.  The 
movements  of  the  iris  are  involuntary,  but, 
being  coordinated  with  changes  of  accom- 
modation, they  are  brought  indirectly  under 
the  influence  of  the  will. 

The  size  of  the  pupils  differs  in  different 
individuals,  and  in  the  same  individual  at 
different  periods  of  life,  and  in  different 
states  of  health  and  nutrition.  The  pupils 
are  very  small  in  newly  born  babes,  larger  in 
children  and  young  adults,  and  smaller  again 
in  old  persons.  They  are  generally  larger  in 
myopic  eyes,  and  in  persons  with  dark  irides  ; 
smaller  in  hypermetropes,  and  in  persons 
with  fair  or  blue  irides.  The  size  may  range 
in  health  from  2-5  mm.  to  6  mm. 

A  closer  examination  of  the  variations  in 
the  size  of  the  pupil,  and  of  the  circumstances 
under  which  they  take  place,  shows  that 
some  of  the  movements  of  the  iris  are 
'  reflex,'  some  are  '  associated,'  and  some  are 


'  consensual.'  The  contraction  to  the  direct 
stimulation  of  light  is  reflex,  as  is  also  the 
dilatation  which  occurs  on  stimulation  of  the 
cutaneous  nerves.  The  contraction  which 
takes  place  during  convergence  or  accom- 
modation is  associated ;  while  the  harmonious 
and  equal  action  of  both  pupils  when  only 
one  eye  is  stimulated  is  consensual. 

The  contracting  mechanism  of  the  iris  is 
innervated  by  the  third  cranial  nerve ;  the 
dilating  mechanism  by  the  cervical  sympa- 
thetic. At  the  pupillary  margin  of  the  iris 
is  a  ring  of  plain  muscular  tissue  (sphincter 
iridis) ;  and  in  the  expanse  of  the  iris,  and 
lying  between  the  vascular  and  the  posterior 
pigment  layers,  is  a  thin  elastic  lamina  com- 
posed of  long  oval  or  rod-shaped  nuclei,  and 
radially  disposed.  Some  authorities  regard 
this  lamina  as  muscular  (dilator  iridis),  whilst 
others  deny  its  muscular  character.  Con- 
striction of  the  pupil  is  produced  chiefly  by 
the  contraction  of  the  sphincter  muscle, 
though  it  is  augmented  by  the  turgescence  of 
the  blood-vessels  of  the  iris.  The  dilatation 
of  the  pupil  is  perhaps  less  simple.  It  may 
be  due  to  contraction  of  the  dilator  muscle. 
Those  who  deny  the  existence  of  this  muscle 
ascribe  the  dilatation  to  the  inhibitory  in- 
fluence exerted  by  the  sympathetic  nerves 
upon  the  sphincter  muscle.  According  to 
this  view,  dilatation  is  a  complex  act  due 
partly  to  relaxation  of  the  sphincter,  partly  to 
the  elasticity  and  resiliency  of  the  iris,  and 
partly  to  the  depletion  of  its  blood-vessels. 

The  contraction  which  takes  place  when 
light  falls  upon  the  eye  is  a  reflex  act,  of 
which  the  optic  nerve  is  the  afferent  path  ; 
while  the  efferent  path  is  that  portion  of  the 
third  cranial  nerve  which  passes  through  the 
lenticular  ganglion,  and  enters  the  eye  with 
the  short  ciliary  nerves.  The  '  centre '  is  the 
anterior  portion  of  the  elongated  nucleus  of 
the  third  nerve,  which  lies  in  the  front  part 
of  the  floor  of  the  aqueduct  of  Sylvius.  From 
the  anterior  extremity  of  this  nucleus  arise 
also  the  motor  fibres  which  govern  the  muscle 
of  accommodation ;  and  the  community,  or 
at  least  contiguity,  of  these  two  centres  helps 
to  explain  the  '  association '  of  contraction  of 
the  pupil  with  accommodation.  It  is,  how- 
ever, still  uncertain  how  the  afferent  fibres 
reach  the  constrictor  centre ;  but  it  would 
seem  that  these  fibres  are  not  the  same  as 
those  which  subserve  vision,  and  that  indeed 
they  leave  the  optic  path  either  at  the 
chiasm,  or  at  some  other  part  of  the  tract 
before  the  visual  centres  are  reached.  The 
'consensual'  reaction  of  the  pupil  is  ac- 
counted for  partly  by  the  incomplete  decus- 
sation of  the  optic  nerve  at  the  chiasm,  and 
partly  by  the  communication  (coupling)  be- 
tween the  centres  of  the  third  nerves  of  the 
two  sides,  whereby  the  constrictor  apparatus 
of  the  two  eyes  become  functionally  con- 
nected. .  .  , 

The  dilating  mechanism  is  governed  by 
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the  cervical  sympathetic  nerve.   If  this  nerve 
be  divided,  the  pupil  contracts;  and  if  the 
peripheral  end  be  stimulated,  the  pupil  di- 
lates.   The  dilator  path  may  be  traced  back- 
wards down  the  neck  to  the  upper  thoracic 
ganglion,  and  along  the  ramus  communicans 
to  the  anterior  root  of  the  second  thoracic 
nerve,  and  then  to  the  spinal  cord  (Foster) ; 
thence  up  the  cord  and  through  the  bulb 
to  a  centre  in  the  floor  of  the  aqueduct  of 
Sylvius,  near,  and  a  little  to  the  outer  side 
of,  the  pupil  constrictor  centre.  Towards  the 
eye  the  path  is  traceable,  not,  as  formerly 
believed,  to  the  sympathetic  root  of  the 
lenticular  ganglion,  but  to  the  fibres  which, 
passing  over  the  Gasserian  ganglion,  apply 
themselves  to  the  ophthalmic  division  of  the 
fifth  nerve,  and  thence  proceed  to  the  nasal 
branch,  finally  reaching  the  eye  with  the 
long  ciliary  nerves.    The  existence  of  a  di- 
lator centre  in  the  lower  cervical  and  upper 
dorsal  region  of  the  cord  (centrum  cilio- 
sjjinale  inferius)  is  now  considered  doubtful 
(Foster).    The  dilator  centres  are  in  some 
way  connected  with  the  afferent  nerves  of 
the  body  generally,  so  that,  as  already  stated, 
the  pupil  dilates  when  the  skin  is  irritated 
by  pricking  or  tickling  or  in  any  other  way. 
This  centre  is  also  stimulated  by  dyspnceic 
blood,  and  by  loud  noises,  by  severe  pains,  &c. 

The  fifth  nerve  plays  a  subsidiary  part  in 
the  movements  of  the  pupil.  It  acts  probably 
only  as  a  sensory  nerve,  and  it  is  doubtful 
whether  it  has  any  fibres  which  directly  in- 
fluence the  movements  of  the  iris.  Irritation 
and  injuries  of  the  cornea  do,  however,  cause 
contraction  of  the  pupil.  This  is  apparently 
a  reflex  impulse,  the  path  of  which  has  not 
been  clearly  ascertained.  This  reflex  is  said 
not  to  be  abolished  by  the  separation  of  the 
oculo-motor  nerve  from  its  central  nucleus. 
It  has  been  further  alleged  that  direct  stimu- 
lation of  the  margin  of  the  cornea  causes 
dilatation  of  the  pupil,  and  stimulation  of 
the  centre  of  the  cornea,  contraction  (E.  H. 
"Weber). 

Physical  Examination.— The  size  of  the 
pupil  may  be  conveniently  measured  by 
means  of  a  gauge,  consisting  of  a  series 
of  dots  or  apertures  ranging  in  size  from 
0-5  mm.  to  7  or  8  mm.  The  reactions 
of  the  pupil  should  be  tested  in  a  good 
diffused  light,  preferably  daylight.  Each 
eye  should  be  examined  separately,  and 
in  testing  the  reflex  reactions  the  patient's 
gaze  should  be  fixed  upon  a  distant 
object,  in  order  that  the  consensual  and 
the  associated  actions  may  be  in  abeyance. 
The  eye  which  is  not  under  examination 
having  been  completely  covered,  the  size  and 
shape  of  the  pupil  under  observation  should 
be  first  noted,  and  then  the  eyelids  closed  or 
covered  by  the  hand  (or  other  opaque  body) 
for  a  few  seconds.  In  health  the  pupil 
quickly  dilates.  When  the  eye  is  exposed, 
the  pupd  readily  contracts.   After  a  brief  in- 


terval it  dilates  again  a  little,  and  again  con- 
tracts ;  until  at  length  it  becomes  stationary. 
Note  should  be  made  of  the  degree,  prompt- 
ness, and  vigour  of  these  movements,  and  of 
their  equality  or  inequality  in  the  two  eyes. 
Next,  the  '  associated '  movements  with  ac- 
commodation and  convergence  should  be  in- 
vestigated ;    and  lastly  the    '  consensual  ' 
movements.    Even  in  disease,  so  long  as 
there  is   quantitative  perception  of  light, 
there  is,  as  a  rule,  pupillary  reaction.  Some- 
times, however,  reflex  reaction  is  maintained 
in  an  eye  which  is  totally  blind,  and  less 
rarely  it  is  lost  while  there  is  still  more  or 
less  sight.    '  Associated '  movements  may  be 
also  maintained  after  the  reflex  reactions 
have  been  abolished  (as  in  locomotor  ataxy), 
and  '  consensual '  reaction  may  persist  after 
direct  reaction  has  ceased.    The  presence  or 
absence  of  reflex  contraction  on  stimulation 
of  a  blind  eye  depends  upon  the  seat  of  the 
lesion.    If  the  lesion  be  above  the  corpora 
quadrigemina,  pupillary  reflex  may  persist 
without  quantitative  perception  of  light.  In 
testing  these  various  movements,  care  should 
be  taken  to  appreciate  the  modifications  due 
to  local  disorders   within    the  eye.  The 
movements  of  the  iris  may  be  hampered, 
or  altogether  prevented,  by  the  presence  of 
adhesions  between  the  iris  and  the  capsule 
of  the  lens  (posterior  synechia),  or  adhesions 
to  the  cornea  (anterior  synechia) ;   by  the 
remains  of  the  embryonic  capsulo-pupillary 
membrane;  by  excess  or  deficiency  of  the 
aqueous  humour;   by  undue  hardness  or 
undue  softness  of  the  eyeball;  by  absence 
or  dislocation  of  the  crystalline  lens;  by 
atrophy  of  the  iris  from  any  cause  whatever ; 
or  by  the  action  of  certain  medicaments 
applied  to  the  eye  or  internally  adminis- 
tered,  such   as  belladonna,  Calabar  bean, 
or  opium. 

Pathology.— Disorders  of  the  pupil  mani. 
fest  themselves  by  alterations  in  its  shape, 
size,  mobility,  and  reflexes.  Those  altera- 
tions which  arise  from  local  changes  in  the 
iris  or  other  parts  of  the  eye  need  not  be  con- 
sidered here.  Many  alterations  in  the  pupil 
occur  symptomatically  in  some  general 
diseases,  and  especially  in  diseases  of  the 
nervous  system.  In  such  cases  alterations 
in  size  are  usually  associated  with  alterations 
in  mobility  and  reflexes.  Earely,  there  is 
entire  absence  of  reaction  to  all  kinds  of 
stimuli  with  a  pupil  of  ordinary  size,  as  in 
cases  where  there  is  paralysis  of  both  the 
contracting  and  the  dilating  mechanisms.  It 
is  difficult,  perhaps  not  possible,  in  the  pre- 
sent state  of  knowledge  to  give  a  classifica- 
tion of  disorders  of  the  pupil  at  once 
simple  and  comprehensive.  It  cannot 
always  bo  determined  whether  au  alteration 
is  due  to  spasm  of  one  mechanism  or  paralysis 
of  its  antagonist.  In  some  diseases  there  is 
sometimes  alteration  in  the  pupil,  and  some- 
times none ;  and,  even  when  presont,  the 
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alteration  is  not  always  of  the  same  kind, 
and  may  differ  at  different  stages  of  the 
same  disease.  In  some  general  diseases 
there  are  alterations  without  any  appreciable 
disease  either  of  the  eye  or  of  the  nervous 
system.  The  pupil  presents  characteristic 
differences  in  typhus  and  typhoid  fevers.  In 
typhoid  the  pupils  are  dilated ;  in  typhus 
they  vary  from  medium  dilatation  to  extreme 
contraction.  In  intrathoracic  tumour,  and 
other  diseases  pressing  upon  the  sympathe- 
tic nerves,  there  may  be  dilatation  of  one  or 
both  pupils  in  the  early  stages  from  irrita- 
tion, and  contraction  in  the  later  stages 
from  destruction  and  paralysis  of  the  sym- 
pathetic. The  state  of  the  pupil  is  not 
always  constant  in  diseases  which  more 
directly  implicate  the  nervous  system.  In 
migraine  the  pupil  is  in  some  cases  dilated 
on  the  affected  side  (Du  Bois-Reymond),  in 
some  contracted  (Piorry);  in  some  both  pupils 
are  equally  contracted  (MSllendorff),  and 
in  some  the  pupils  are  normal  (Liveing). 
In  apoplexy  the  state  of  the  pupils  is 
variable,  though  usually  they  are  dilated,  or 
one  is  larger  than  the  other  ;  in  haemorrhage 
into  the  pons  the  pupils  are  contracted, 
though  whether  from  irritation  of  the  con- 
strictor mechanism,  or  from  paralysis  of  the 
dilator,  is  not  always  clear.  In  apoplectic 
convulsive  seizures  the  pupils  are  often 
widely  dilated ;  in  softening  of  the  brain, 
sometimes  dilated,  sometimes  contracted. 
In  sunstroke  they  are  contracted.  In  disease 
of  the  spinal  cord  the  alterations  of  the  pupil 
vary  with  the  stage  of  the  disease.  There 
may  be  dilatation  from  irritative  lesions,  or 
contraction  from  a  paralysing  lesion ;  and 
the  pupils  are  often  unequal.  In  degenera- 
tion of  the  cord  there  is  often  double  myosis, 
associated  with  loss  of  light-reflex,  and  loss 
of  reflex  dilatation  from  stimulation  of  the 
cutaneous  nerves. 

For  clinical  purposes  disorders  of  the 
pupil  may  be  classified  as  (1)  contraction 
(myosis) ;  (2)  dilatation  (mydriasis)  ;  (3) 
clonic  spasm  of  the  sphincter  (hippus) ;  (4) 
paralysis  of  the  constrictor  and  of  the  dilator 
mechanisms  (iridoplegia)  ;  (5)  disorders  of 
the  constrictor  reflex ;  (6)  disorders  of  the 
dilator  reflex  ;  and  (7)  disorders  of  associated 
action. 

1.  Myosis  (uvea,  I  close). — Synon.  :  Called 
by  some,  but  not  very  appropriately,  Miosis, 
from  /«iWtr,  which  signifies  diminution  in 
bulk,  and  is  already  employed  as  a  tech- 
nical term  in  rhetoric. — Myosis  is  an  un- 
natural smallness  of  the  pupil,  and  may  be 
mechanical,  toxic,  or  neuropathic.  The 
mechanical  forms  are  due  to  some  ocular 
disease,  or  to  excessive  use  of  the  accommo- 
dation at  near  objects. 

As  a  neuropathic  state,  myosis  may  be  due 
to  spasm  of  the  pupil-constrictor  mechanism 
(spasmodic  myosis) ;  paralysis  of  the  dila- 
tor mechanism  (paralytic  myosis) ;  or  a  com- 


bination of  the  spasmodic  and  paralytic  forms. 
In  the  two  first  named,  there  is  medium 
contraction  of  the  pupil,  which  still  retains 
some  mobility.  In  the  last,  the  contraction 
is  extreme,  and  the  pupil  is  immobile. 

(a)  Spasmodic  myosis  occurs  whenever 
there  is  direct  or  indirect  irritation  of  any 
part  of  the  reflex  apparatus  of  the  pupil-con- 
strictor system.  In  a  high  degree  the  pupil 
does  not  further  contract  to  light  or  to  ac- 
commodation. It  does  not  dilate  on  shading 
the  eyes,  and  there  is  but  slight  dilatation 
by  sensory  or  emotional  stimuli ;  mydriatics 
act  moderately  and  myotics  excessively.  It 
may  occur  reflexly  from  injury  or  disease  of 
the  cornea,  iris,  and  ciliary  body  ;  and  from 
some  diseases  of  the  optic  nerve,  retina,  and 
choroid.  More  directly  it  may  occur  in  the 
early  stages  of  a  new-growth  at  the  base  of 
the  brain,  of  basal  meningitis,  or  of  any 
morbid  change  in  the  third  nerve  itself.  In 
such  cases  there  is  often  convergent  strabis- 
mus. It  is  an  almost  invariable  symptom  of 
the  early  stages  of  meningitis  of  the  con- 
vexity. In  the  later  stages  of  meningitis 
mydriasis  may  occur.  It  occurs  also  in 
meningeal  apoplexy,  and  hematoma  of  the 
dura  mater.  Spasmodic  myosis,  followed  by 
dilatation  of  the  pupil,  has  been  pointed  out 
as  diagnostic  between  apoplexy  and  embolism, 
inasmuch  as  in  the  latter  condition  change 
of  the  pupil  does  not  take  place  (Berthold). 
At  the  onset  of  an  epileptic  seizure  there 
is  often  a  momentary  contraction  followed 
by  dilatation.  Spasmodic  myosis  is  said 
to  occur  in  the  early  stages  of  tobacco 
amblyopia.  Nicotine  internally  administered 
produces  it,  probably  from  the  stimulation 
of  the  pupil-contracting  centres.  Opium 
probably  acts  similarly.  Some  poisons 
produce  different  effects  at  different  stages 
of  their  action.  Chloroform,  ether,  and 
alcohol  at  first  dilate  the  pupils ;  then  con- 
traction takes  place  ;  and  if  the  effect  of  the 
poison  be  prolonged  or  increased,  dilatation 
may  occur  again.  This  is  always  an  indi- 
cation of  great  danger.  Certain  medicaments, 
such  as  Calabar  bean  and  its  alkaloid 
physostigmine,  and  muscarine,  also  cause 
myosis  through  stimulating  the  sphincter, 
and  perhaps  also  paralysing  the  dilator 
mechanism. 

(6)  In  jpowaiT/iic  myosis  there  is  medium 
contraction,  and  the  pupil  contracts  to  light, 
accommodation,  and  convergence ;  it  dilates 
moderately  to  mydriatics,  and  contracts 
fully  to  myotics ;  a'nd  there  is  no  dilatation 
to  sensory  irritation  or  to  emotional  stimuli. 
It  may  be  due  to  a  paralysing  lesion  of  the 
dilator  centre,  disease  of  the  pons,  or  any 
part  of  the  course  of  the  fibres  passing  from 
the  centre  to  the  eye.  It  occurs,  also,  in 
injuries  and  other  affections  of  the  '  cilio- 
sp'inal  region  '  of  the  cord,  as  rupture  of  the 
root  of  the  brachial  plexus,  paralysis  of  the 
cervical  sympathetic  from  wounds  or  from 
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destructive  compression  by  tumours,  en- 
larged glands,  or  aneurysms  of  the  carotid  or 
innominate  or  aorta.  It  occurs  in  locomotor 
ataxy,  and  in  other  diseases  due  to  degenera- 
tion of  the  posterior  columns  of  the  spinal 
cord  (spinal  rnyosis),  in  cortical  disease  of 
the  frontal  lobes,  in  the  later  stages  of  acute 
mania,  in  the  pauses  of  Cheyne- Stokes 
respiration,  in  the  algide  stage  of  cholera,  and 
in  alcoholic  amblyopia. 

In  the  more  advanced  stages  of  locomotor 
ataxy  a  form  of  ruyosis  is  often  met  with,  in 
which  the  light  reflex  is  lost,  but  contraction 
to  accommodation  and  convergence  is  re- 
tained (Argyll-Robertson  pupil).  This  con- 
dition is  probably  due  to  a  double  lesion, 
implicating,  on  the  one  hand,  the  pupil- 
dilator  centre  or  the  fibres  which  pass  from 
it  to  the  eye,  and,  on  the  other,  some  portion 
of  the  afferent  path  of  the  pupil-constrictor 
apparatus  between  the  retina  and  the  nucleus 
of  the  third  nerve  in  the  floor  of  the  aque- 
duct. 

(c)  In  combined  spasmodic  and  paralytic 
myosis  there  is  extreme  contraction ;  with 
immobility  to  light,  accommodation,  and 
sensory  stimuli;  mydriatics  produce  but 
slight  dilatation,  while  myotics  have  no 
appreciable  effect.  The  condition  is  rare, 
and  is  more  common  as  a  complication  of 
the  paralytic  than  of  the  spasmodic  form  of 
myosis.  It  may  occur  when  a  spasmodic 
myosis  from  efforts  of  accommodation  and 
convergence  is  superadded  to  a  long-standing 
paralytic  myosis ;  or  when  meningitis  of  the 
convexity  of  the  brain  complicates  a  paralytic 
myosis.  (Ross.) 

2.  Mydriasis. — Mydriasis  is  an  unnatural 
dilatation  of  the  pupil.  It  may,  like  myosis, 
be  mechanical,  toxic,  or  neuropathic.  The 
mechanical  form  is  due  to  local  conditions, 
such  as  glaucoma,  intra-ocular  tumour,  &c, 
and  need  not  be  further  considered  here. 
Neuropathic  mydriasis  may  be  due  to  spasm 
of  the  dilator  mechanism  {spasmodic  my- 
driasis), to  paralysis  of  the  constrictor 
mechanism  (paralytic  mydriasis) ;  or  to  a 
combination  of  the  spasmodic  and  paralytic 
forms.  In  the  two  former  there  is  medium, 
not  full,  dilatation,  and  the  pupil  is  mobile  to 
some  stimuli.  In  the  last  there  is  extreme 
dilatation  and  immobility  to  all  stimuli. 

(a)  In  spasmodic  mydriasis  there  is 
medium  dilatation;  the  pupil  contracts 
■lightly  to  light  and  accommodation  ;  it  does 
not  dilate  to  sensory  or  emotional  stimuli ; 
it  is  difficult  to  contract  by  myotics,  easy  to 
suffer  maximum  dilatation  by  mydriatics. 
Spasmodic  mydriasis  occurs  whenever  there 
It  irritation  of  the  dilator  centre  or  of  the 
nerve-fibres  going  to  the  eye,  as  in  the  early  ' 
stages  of  tabes  dorsalis,  in  myelitis  and 
meningitis,  and  other  irritative  lesions  of  the 
cervical  spinal  cord  :  irritative  lesions  in  the 
neck,  such  as  injuries,  enlarged  glands, 
tumours,  or  aneurysm,  exciting  the  cervical  I 


sympathetic.  Spasmodic  mydriasis  occurs 
in  the  early  stages  of  many  affections  which 
later  end  in  paralytic  myosis.  It  also  occurs 
in  severe  neuralgia,  affecting  any  of  the 
nerves  of  the  body  except  the  ophthalmic 
division  of  the  fifth  nerve,  in  which  myosis 
is  more  common ;  in  renal  and  biliary  colic, 
gastralgia,  the  irritation  produced  by  intes- 
tinal worms,  in  'spinal  irritation,'  anaemia 
of  the  brain,  with  or  without  general  anaemia, 
in  dyspnoea,  Cheyne-Stokes  respiration,  after 
a  paroxysm  of  whooping-cough,  during  the 
spasm  of  tetanus,  epilepsy,  eclampsia,  acute 
mania,  melancholia,  increased  intracranial 
pressure,  chronic  hydrocephalus  and  tumours 
of  the  brain.  In  general  paralysis  of  the 
insane  there  is  often  unequal  dilatation ;  and 
quickly  alternating  mydriasis  and  myosis 
has  been  observed  as  a  precursor  of  grave 
mental  states.    (Von  Graefe.) 

The  dilatation  which  occurs  when  bella- 
donna, atropine,  or  similar  drugs  are  applied 
to  the  eye  is  probably  due  to  a  paralysis  of 
the  sphincter,  with  also  stimulation  of  the 
dilator  mechanism.  The  dilatation  which 
takes  place  with  cocaine  is  probably  only  the 
effect  of  the  changes  which  this  drug  pro- 
duces in  the  size  of  the  blood-vessels. 

(b)  Paralytic  mydriasis  is  due  to  paralysis 
of  the  constrictor  mechanism.  There  is 
moderate  dilatation,  with  reaction  to  sensory 
and  emotional  stimuli.  The  pupil  dilates  well 
to  mydriatics,  and  contracts  but  slightly  to 
myotics.  The  reactions  to  light  and  to  accom- 
modation vary  with  the  seat  of  the  lesion.  If 
the  lesion  be  in  any  part  of  the  afferent  optic 
path,  there  is  no  light  reflex,  but  the  pupil 
contracts  on  convergence  and  accommoda- 
tion, and  consensual  reaction  is  retained.  If 
the  lesion  be  in  the  centre  or  along  the 
efferent  path  (third  nerve)  there  is  no  re- 
action to  direct  or  consensual  stimulation,  or 
to  accommodation  and  convergence.  If  the 
lesion  be  in  the  fibres  which  connect  the 
optic  nerve  with  the  nucleus  of  the  third 
nerve,  the  pupil  will  not  contract  to  light, 
though  there  may  be  sight,  but  it  will  con- 
tract on  convergence.  In  cases  of  blindness 
due  to  lesion  in  the  visual  centres  above  the 
corpora  quadrigemina  pupillary  reaction  may 
be  normal.  Paralytic  mydriasis  may  occur 
in  diseases  of  the  base  of  the  brain  affecting 
the  constrictor  centre ;  in  disease  of  the 
third  nerve,  hi  the  later  stages  of  meningitis, 
in  thrombosis  of  the  cavernous  sinus  and  in 
progressive  paralysis  of  the  insane.  It  also 
occurs  in  the  later  stages  of  diseases  in  which 
there  was  an  earlier  myosis.  It  may  also 
be  associated  with  atrophy  of  the  optic 
nerve. 

(c)  In  combined '  spasmodic  and  paralytic 
mydriasis  there  is  complete  immobility  to  all 
stimuli  except  strong  myotics,  which  lessen 
the  dilatation  somewhat.  This  condition  is 
rare,  but  it  may  occur  when  irritation  of 
the  dilator  mechanism  is  superadded  to  a 
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pre-existing  paralytic  mydriasis,  or  when  a 
destructive  lesion  of  some  part  of  the  con- 
strictor mechanism  is  superadded  to  previous 
spasmodic  mydriasis ;  the  latter  condition 
is  occasionally  seen  in  general  paralysis  of 
the  insane.  In  long-standing  paralytic  my- 
driasis the  dilating  tissues  of  the  iris  may 
undergo  secondary  contraction.  (Eoss.) 

3.  Hippus. — Synon.  :  Chorea  of  the  iris. 
Hippus  consists  of  quickly  alternating  con- 
tractions and  dilatations  of  the  pupil,  prob- 
ably due  to  clonic  spasm  of  the  sphincter. 
It  is  sometimes  accompanied  by  nystagmus, 
and  is  occasionally  seen  in  the  regressive 
period  of  paralysis  of  the  third  nerve.  It 
occurs  also  in  multiple  sclerosis,  acute  men- 
ingitis, and  some  apoplectic  attacks. 

4.  Paralysis  of  the  Constrictor  and 
the  Dilator  Mechanisms. — In  this  mor- 
bid condition  the  pupil  may  be  of  medium 
size,  or  contracted,  or  dilated.  The  para- 
lysis may  be  confined  to  the  his  (iridoplegia), 
or  the  ciliary  muscle  may  also  be  involved 
(ophthalmoplegia  interna).  There  is  no  re- 
sponse to  light  or  accommodation,  and  only 
slight  effect  from  either  mydriatic  or  myotic 
drugs. 

5  and  6.  Disorders  of  Pupillary  Re- 
flexes.— Disorders  of  the  pupillary  reflexes 
may  be  (a)  disorders  of  the  constrictor 
reflex  ;  (b)  disorders  of  the  dilator  reflex. 

(a)  Disorders  of  the  constrictor  reflex.— 
(1)  In  lesions  in  the  optic  afferent  limb 
the  pupil  is  dilated,  and  the  sphincter  loses  its 
tone.  There  is  no  light  reflex,  but  the  pupil 
does  contract  to  convergence  and  accommo- 
dation. In  unilateral  blindness,  due  to 
atrophy  of  the  optic  nerve,  neither  pupil  may 
contract  if  only  the  retina  of  the  blind  eye  be 
stimulated,  but  both  pupils  will  contract  if 
the  sound  eye  be  stimulated  (consensual 
reaction). 

(2)  Lesions  of  the  efferent  limb  may  exist, 
either  at  the  constrictor  nucleus  or  in  any 
part  of  the  course  of  the  third  nerve.  It  is 
usually  associated  with  paralytic  mydriasis, 
to  which  the  reader  is  referred. 

(b)  Disorders  of  the  dilator  reflex. — The 
afferent  fibres  in  this  reflex  are  those  which 
connect  the  dilator  centre  with  the  skin  and 
the  periphery  of  the  body  generally ;  while 
the  efferent  fibres  are  those  which  pass  from 
the  dilator  centre  down  the  cervical  spinal 
cord  to  the  cervical  sympathetic,  and  thence 
to  the  eye  by  way  of  the  long  ciliary 
nerves. 

The  skin  and  sensory  reflexes  are  lost  m 
some  diseases  of  the  cervical  sympathetic,  and 
of  the  cervical  spinal  cord.  They  are  often 
lost  in  general  paralysis,  in  locomotor  ataxy, 
and  other  degenerative  diseases  of  the  cord. 

7.  Loss  of  Associated  Action  (Gowers). 
The  pupil  does  not  contract  on  efforts  of 
accommodation.  Indeed,  there  may  be  also 
paralysis  of  accommodation  (cycloplegia).  It 
may  be  due  to  disease  in  the  nucleus  of  the 


third  nerve  or  along  any  part  of  its  course, 
or  to  disease  of  the  lenticular  ganglion.  This 
condition  may  be  a  sequel  of  diphtheria 
(diphtheritic  paralysis).  It  occurs  also  in 
degenerative  diseases  of  the  cord. 

J.  Tweedy. 

PURGATIVES.— Synon.  :  Fr.  Medica- 
ments Purgatifs ;  Ger.  Abfiihrungsmittel. 

Definition. — Substances  which  cause  in- 
testinal evacuations. 

Enumeration.  —  Purgatives  are  divided 
into  several  classes,  namely,  drastic,  simple, 
saline,  hydragogue,  cholagogue, and  laxative. 
Under  the  drastic  purgatives  may  be  classed 
Colocynth,  Oroton  oil,  Gamboge,  Jalap,  Podo- 
phyllum, Scammony,  and  Elaterin.  Amongst 
the  simple  purgatives  are  Aloes,  Castor  oil, 
the  juice  of  various  species  of  Bhamnus  (e.g. 
Buckthorn,  Cascara  sagrada,  and  Frangula), 
Ehubarb,  and  Senna.  Under  the  head  saline 
we  have  neutral  salts,  especially  the  Sulphates 
of  Magnesium,  Potassium,  and  Sodium  ; 
Citrate  and  Tartrate  of  Potassium ;  Bitar- 
trate  of'  Potassium,  Tartarated  Soda,  and 
Phosphate  of  Sodium.  Hydragogues  in- 
clude Bitartrate  of  Potassium,  Elaterin,  and 
Gamboge.  Cholagogues  comprise  Aloes ; 
Mercurial  preparations,  such  as  Calomel, 
Blue  pill,  and  Grey  powder ;  Podophyllin, 
Iridin,  Euonymin,  and  other  substances  of 
the  same  class.  The  laxatives  are  small 
doses  of  simple  purgatives,  such  as  Carbon- 
ate of  Magnesium,  Magnesia,  Olive  oil,  and 
Sulphur,  as  well  as  such  vegetable  substances 
as  contain  salines  and  sugar  in  considerable 
proportions,  namely,  Cassia,  Figs,  Honey, 
Manna,  Prunes,  Tamarinds,  and  Treacle. 

Action. — The  increased  intestinal  evacua- 
tion produced  by  purgatives  is  partly  due  to 
acceleration  of  the  peristaltic  movements  of 
the  intestine,  so  that  the  intestinal  contents 
are  hurried  along  more  quickly,  and  less 
time  is  aUowed  for  their  absorption.  Many 
authorities,  especially  in  Germany,  have 
held  this  to  be  the  only  way  in  which  pur- 
gatives act ;  but  there  is  no  doubt  that  many 
of  them  also  produce  increased  secretion  from 
the  intestinal  glands.  The  different  classes 
of  purgatives  affect  the  intestinal  movements 
and  intestinal  secretion  in  different  degrees. 
Laxatives  and  simple  purgatives  act  chiefly, 
if  not  entirely,  by  increasing  the  peristaltic 
action.  Some  of  the  drastic  purgatives  act 
in  both  ways ;  whilst  the  hydragogue  ca- 
thartics, as  well  as  the  salines,  especially 
increase  the  intestinal  secretion.  In  the 
case  of  some  of  the  salines,  as  acid  tartrate  of 
potassium,  the  secretion  is  greatly  increased, 
while  the  peristaltic  movement  is  so  little 
affected  that  the  secretion  may  he  so  long  m 
the  intestine  as  to  be  again  reabsorbed,  and 
the  drug  therefore  fails  to  produce  purgation 
at  all.  For  this  reason  it  is  usual  to  com- 
bine such  salines  with  simple  purgatives, 
which  will  accelerate  the  peristalsis,  as  acid 
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tartrate  of  potassium  with  jalap,  and  sulphate 
of  magnesium  with  senna. 

Besides  their  direct  action  upon  the  bowels, 
purgatives  exert  an  indirect  effect  upon  the 
circulation,  weakening  it,  and  lowering  the 
pressure  of  blood  within  the  vessels. 

Cholagogue  purgatives  are  those  which 
have  a  special  power  to  remove  bile  from 
the  body.  They  may  do  this  either  by 
stimulating  the  secretion  of  the  liver,  or  by 
quickening  the  expulsion  of  bile  from  the 
gall-bladder  and  ducts,  so  that  more  bile  is 
poured  into  the  intestine  at  a  time  when 
this  is  in  active  movement.  The  bile  is 
therefore  hurried  down  the  .intestinal  tube, 
and  reabsorption  is  thus  prevented.  This 
appears  to  be  the  mode  of  action  of  such 
purgatives  as  euonymin  and  iridin.  Such 
mercurial  preparations  as  blue  pill  and  calo- 
mel appear  to  act  in  a  somewhat  different 
way.  Experiments,  contrary  to  expectation, 
have  shown  that  they  do  not  increase  the 
secretion  of  bile,  and  yet  they  are  amongst 
the  most  efficient  cholagogue  purgatives 
which  we  possess.  Their  cbolagogue  action 
is  probably  due  to  their  exerting  a  special 
stimulating  action  upon  the  duodenum, 
quickening  its  peristaltic  movements,  and 
thus  hurrying  down  the  bile,  and  preventing 
its  reabsorption.  Their  beneficial  action  as 
cholagogues  is  greatly  increased  by  the  sub- 
sequent administration  of  a  saline  purgative, 
which  will  tend  to  sweep  the  bile  out  of  the 
lower  part  of  the  small  and  the  large  intes- 
tine, and  prevent  reabsorption  from  these. 

Uses. — Purgatives  are  used,  firstly,  to  re- 
move fecal  matters  from  the  intestinal  tube. 
They  thus  not  only  prevent  the  accumulation 
of  such  matters,  but  remove  the  irritation 
which  their  presence  produces,  and  which 
may  evidence  itself  in  disturbances  of  other 
organs,  for  example,  headache  and  malaise. 
These  disagreeable  symptoms  produced  by 
constipation  appear  to  be  partly  due  to  the 
irritation  of  the  intestinal  nerves,  producing 
reflex  disturbance  of  the  circulation ;  but  it 
is  probable  also  that  they  may  be  caused  in 
part  by  the  toxic  action  of  poisonous  gases, 
liquids,  or  solids  generated  in  the  intestine 
by  imperfect  digestion  or  decomposition  of 
the  food.  For  such  purposes  as  this  we  may 
employ,  as  wc  find  them  necessary,  laxatives 
or  simple  purgatives.  The  second  use  of 
purgatives  is  to  remove  from  the  body  an  '< 
excess  of  certain  secretions  such  as  bile,  and  ! 
substances  which  may  be  contained  in  them, 
such  as  metallic  or  organic  poisons  which 
are  excreted  in  the  bile  or  intestinal  mucus. 
The  third  use  is  to  remove  liquid  from  the 
body  in  cases  of  dropsy,  due  either  to  cardiac 
or  to  renal  disease.  For  such  purposes  we  ! 
use  hydragogue  cathartics.  The  fourth  use 
is  to  lower  the  temperature  in  fever,  and  for 
this  we  chiefly  use  salines.  The  modus 
operandi  here  is  not  yet  well  understood. 
Tba  fifth  use  of  purgatives  is  to  lower  the 


blood-pressure,  and  thus  to  prevent  the 
rupture  of  a  blood-vessel,  and  consequent 
apoplexy;  or  to  prevent  further  extravasation 
in  a  case  where  the  vessel  has  already  burst, 
as  in  hemorrhage  from  the  lungs. 

T.  Lauder  Bruntox. 

PURGING.-A  popular  synonym  for 
diarrhoea;  and  also  applied  to  the  thera- 
peutical method  purgation.  See  Diarrhcea  ; 
and  Purgatives. 

PURPURA.— Synon.  :  Cutaneous  Hae- 
morrhages  ;  Fr.  Purpura ;  Ger.  Blutfiecken- 
krarikheit. 

Definition. — A  diseased  condition  in  which 
circumscribed  effusions  of  blood  take  place 
into  the  upper  layers  of  the  cutis,  and  beneath 
the  epidermis ;  occurring  without  or  with 
certain  constitutional  symptoms,  or  in  the 
course  of  various  diseases  ;  and  attended  at 
times  by  haemorrhages  under  and  from  the 
mucous  membranes,  as  well  as  into  the 
various  serous  cavities. 

^Etiology. — Cutaneous  haemorrhages  have 
been  seen  as  early  as  the  third  day  after 
birth,  and  indifferently  at  all  other  periods  of 
life.  Women  appear  to  be  more  frequently 
attacked  than  men. 

Cutaneous  haemorrhages,  when  not  due  to 
external  injury,  may  occur  in  persons  appar- 
ently in  the  most  perfect  health,  or  they  may 
accompany  the  most  various  diseases  of  the 
general  system.  They  are  common  in  the 
specific  fevers,  especially  typhus,  variola 
haemorrhagica,  epidemic  cerebro-spinal  men- 
ingitis, scurvy,  snake-bite,  and  haemophilia. 
They  are  not  infrequent  in  the  course  of 
Bright's  disease,  and  valvular  disease  of  the 
heart ;  they  have  been  seen  in  phthisis,  acute 
rheumatism,  cirrhosis  of  the  liver,  leucocy- 
thaemia,  intermittent  fever,  and,  in  fact,  in 
patients  of  the  most  different  constitution  and 
general  condition,  from  perfect  health  to  the 
most  advanced  cachexia.  The  exciting  cause 
is  usually  quite  obscure,  but  purpura  has  been 
seen  to  follow  severe  fright,  and  also  sudden 
obstruction  of  the  circulation,  as  in  severe 
coughing  and  epilepsy,  though  this  is  excep- 
tional. Purpuric  eruptions  have  followed  the 
use  of  chloral  hydrate  in  excessive  doses, 
iodide  of  potassium  in  speoially  susceptible 
individuals,  and  the  inhalation  of  chloroform. 
They  may  be  due  to  want  of  support  of  the 
vessels  in  old  age,  or  under  diminished  atmo- 
spheric pressure. 

Anatomical  Characters. — The  rete  muco- 
sum  and  the  papillary  layer  of  the  cutis  are 
the  chief  seats  of  the  hoernorrhage  in  purpura. 
Owing  probably  to  rupture  of  the  capillaries 
over  a  limited  area,  the  blood  finds  its  way 
into  the  meshes  of  the  connective  tissue,  and 
fills  the  interspaces  between  the  hair-follicles 
and  the  ducts  which  traverse  these  parts. 
Absorption  of  the  serum  is  soon  followed  by 
changes  in  the  hoematin  set  free  from  the  red 
corpuscles,  so  that  it  passes  through  various 
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tints  of  blue,  green,  and  yellow,  until  it  is 
completely  absorbed.  Very  large  extravasa- 
tions may  result  in  long-continued  or  eveD 
permanent  pigmentation  of  the  part,  owing 
to  the  formation  of  hasrnatoidin.  Similar 
effusions  to  those  beneath  the  skin  are  found 
in  the  severer  cases  beneath  the  mucous 
membranes  also  ;  but  in  these  parts  bleeding 
from  their  free  surface  is  not  uncommon, 
probably  from  the  delicacy  and  slight  resist- 
ance of  the  membrane  covering  the  capil- 
laries. Post-mortem  examination  in  fatal 
cases  has  revealed  extensive  extravasation 
into  the  pleural,  pericardial,  peritoneal,  and, 
very  rarely,  into  the  arachnoid  cavities.  Ex- 
travasation may  also  occur  into  the  muscles, 
the  periosteum,  and  even  the  bones,  as  well 
as  beneath  the  conjunctiva  and  into  the 
retina.  Cases  complicated  with  other 
diseases,  such  as  phthisis  or  Bright's  disease, 
will  present  their  characteristic  lesions. 

Pathology. — Purpura  appears  to  depend 
(1)  on  an  alteration  in  the  nutrition  of  the 
coats  of  the  blood-vessels,  which  makes  them 
unequal  to  the  strain  of  arterial  pressure,  so 
that  they  rupture  ;  or  (2)  on  alterations  in 
the  blood  itself  (excess  of  water,  or  salts) ; 
or  (3)  on  both  causes  combined.  That 
weakness  of  the  vessel-walls  is  a  main  cause, 
is  shown  by  the  greater  frequency  and  extent 
of  the  purpuric  eruption  on  the  feet  and  legs, 
and  on  the  most  dependent  parts,  such  as 
the  back,  if  the  patient  be  recumbent,  where 
gravity  intensifies  arterial  pressure.  The 
influence  of  the  nervous  system  may  account 
for  some  cases  of  rapid  haemorrhage,  for  this 
condition  has  been  experimentally  produced 
in  frogs  by  extirpation  of  the  sympathetic 
ganglia. 

Embolism  and  thrombosis  have  been  sug- 
gested as  an  explanation  of  some  cases.  The 
relation  of  the  joint-affections  which  so  often 
accompany  purpura  to  the  latter  is  not  clear, 
and  there  seems  ground  for  believing  that 
they  are  not  always  rheumatic,  but  may  be 
due  to  haemorrhages  into  the  synovial  mem- 
branes of  the  joints. 

Symptoms. — Although,  as  has  been  stated, 
cutaneous  haemorrhages  may  occur  under 
such  a  variety  of  conditions  that  they  can 
scarcely  be  looked  on  as  characteristic  of  a 
definite  disease,  yet  since  they  not  infre- 
quently appear  in  apparently  healthy  per- 
sons, and  ran  a  definite  course,  it  seems 
advisable  to  retain  the  tirne-bonoured  name 
of  purpura  in  these  cases,  as  well  as  to 
include  under  the  generic  name  two  or  three 
minor  species.  It  must,  however,  be  dis- 
tinctly understood  that  there  is  no  abrupt 
line  of  demarcation  between  any  of  the 
varieties  of  purpura,  but  that  the  difference 
between  them  depends  on  the  severity  of  the 
accompanying  symptoms.  The  eruption  lias 
the  same  general  characters  in  all  forms  of 
purpura.  It  consists  of  isolated  spots,  whose 
colour  varies  from   bright  red   to  a  livid 


or  dark  purplish-red.  They  do  not  dis- 
appear on  pressure.  Their  shape  is  generally 
round  or  irregular,  and  their  edge  is  almost 
always  uneven  and  denticulated.  Their  size 
varies  usually  from  that  of  a  pin's  head  to 
that  of  a  pea  or  bean,  but  in  some  cases  they 
may  be  as  much  as  several  inches  in  circum- 
ference. The  smaller  spots,  not  larger  than 
a  finger-nail,  are  termed  '  petechias,'  the 
larger  '  ecchymoses.'  If  they  take  the  form 
of  fines  or  broad  stripes  they  are  called 
'  vibices.'  The  spots  are  usually  level  with 
the  skin,  but  they  sometimes  appear  as  small 
conical  papules  round  the  hair-follicles  (pur- 
pura papulosa,  lichen  lividus — Willan),  or  as 
wheal-like  nodules  (purpura urticans).  Very 
rarely  the  epidermis  is  raised  into  the  form 
of  bulla  containing  serum  and  blood-cor- 
puscles (pwrpura  bullosa).  The  duration  of 
each  spot  depends  on  the  amount  of  extra- 
vasated  blood  giving  rise  to  it,  and  on  the 
time  necessary  for  its  absorption ;  but  it 
usually  disappears  in  a  week  or  ten  days. 
The  spots,  once  formed,  do  not  increase  in 
size  except  by  fresh  haemorrhage  in  their 
vicinity.  They  never  end  in  desquamation, 
and  only  large  ecchymoses  are  followed  by 
more  than  transient  pigmentation ;  but  they  all 
undergo  colour-changes  during  absorption,  by 
which  they  become  brown,  green,  and  yellow, 
while  their  edges  become  more  and  more 
indefinite.  Their  presence  under  the  skin  is 
unattended  with  pain  or  any  kind  of  irritation 
or  pruritus,  so  that  the  patient  may  only  dis- 
cover their  existence  accidentally  while 
undressing. 

Varieties. — We  may  now  briefly  consider 
the  varieties  of  purpura  : — 

1.  Purpura  Simplex. — In  this  form  the 
eruption  is  either  preceded  for  a  few  days  by 
languor  and  loss  of  appetite,  or  else  it  occurs 
without  any  previous  symptom.  The  spots 
may  be  limited  to  the  feet  or  legs,  or  they 
may  be  scattered  over  the  whole  body,  in- 
cluding, in  severe  cases,  the  head  and  face. 
They  come  out  in  crops,  each  of  which  lasts 
from  eight  to  ten  days.  There  may  be  only 
one  or  two  crops,  or  fresh  ones  may  protract 
the  disease  for  several  weeks  or  months. 

2.  Purpura  Hsemorrhagica. — Synon.  : 
Land  Scurvy ;  Morbus  Maculosus  Werl- 
hoffii.— This  form  only  differs  from  purpura 
rheumatica  in  the  greater  depression  and 
constitutional  disturbance  which  precede  and 
accompany  the  outbreak  .  of  spots  ;  in  the 
greater  extent  of  surface  covered  by  the 
petechias  ;  in  the  larger  size  of  the  ecchy- 
moses ;  and,  lastly  and  chiefly,  in  the  occur- 
rence of  haeruorrhagic  effusions  beneath  the 
mucous  membranes  of  the  lips,  cheeks,  gums, 
and  palate,  and  of  more  or  less  copious  free 
haemorrhages  from  the  nose,  mouth,  intes- 
tines, urinary  tract,  and  more  rarely  from 
the  lungs.  The  repetition  of  these  hemor- 
rhages may  rapidly  exhaust  the  patient's 
strength,  and  cause   death  from  anaimia 
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and  collapse,  or  he  may  die  with  so-called 
1  typhoid  '  symptoms.  The  hemorrhages 
from  internal  parts  do  not  bear  any  necessary 
proportion  to  the  skin-eruption,  and  they 
may  be  very  severe  when  the  latter  is  small, 
or  vice  versa ;  nor  need  they  begin  or  end 
at  the  same  time  with  it.  Purpura  hemor- 
rhagica may,  like  the  other  varieties,  occur 
suddenly  in  apparently  healthy  persons,  living 
under  the  most  favourable  circumstances. 

3.  Purpura  (Peliosis)  Rheumatica. 
This  is  now  classed  with  the  polymorphic 
erythemata  ;  neither  the  arthritic  symptoms 
nor  the  character  of  the  eruption  present  is 
sufficiently  distinctive  and  constant,  to  sepa- 
rate it  from  the  erythemata,  with  which  it 
has  close  alliances.    See  Eeythema. 

Diagnosis. — The  fact  that  the  purpuric 
spots  are  unaltered  by  pressure,  and  unat- 
tended with  itching,  scaliness,  or  tendency 
to  discharge,  will  separate  them  from  almost 
every  other  affection  of  the  skin.  From 
scurvy,  purpura  is  distinguished  by  occurring 
in  those  whose  health  has  not  been  impaired 
by  long  privation  from  fresh  meat  and  vege- 
tables; by  the  absence  of  spongy  gums, 
painful  brawny  swellings  of  the  limbs,  and 
ulceration  of  the  skin ;  and  by  its  resistance 
to  diet  and  the  use  of  lime-juice.  Purpura 
simplex  must  not  be  confounded  with  flea 
or  bug  bites. 

Prognosis. — In  purpura  hemorrhagica  re- 
covery is  the  rule  in  uncomplicated  cases, 
though  there  are  a  few  instances  on  record 
which  ended  fatally  from  the  exhaustion 
produced  by  repeated  haemorrhages,  although 
no  cause  could  be  detected,  and  every  known 
remedy  was  tried.  Purpura  accompanying 
organic  disease,  such  as  Bright's  disease  or 
morbus  cordis,  is  unfavourable.  The  dura- 
tion of  all  the  forms  is  very  uncertain,  owing 
to  their  tendency  to  relapse. 

Treatment. — In  the  treatment  of  purpura 
absolute  rest  in  bed  is  necessary,  if  the  erup- 
tion be  general ;  elevation  of  the  legs  is  ad- 
vantageous if  the  disease  be  confined  to  them. 
Any  derangement  of  internal  organs  must  be 
remedied,  if  possible.  As  a  rule,  tonics,  espe- 
cially quinine  and  iron,  do  most  good  in 
purpura  simplex.  Tincture  of  perchloride  of 
iron,  iuxv.-xx.,  three  times  a  day,  is  almost 
a  specific  in  many  cases;  and  the  mineral 
acids,  especially  sulphuric  acid,  are  of  great 
value.  In  purpura  hemorrhagica,  with 
copious  bleedings,  ergot  or  subcutaneous  in- 
jection of  ergotrn  has  proved  most  effectual. 
Turpentine,  in  ten-minim  doses,  gallic  acid, 
and  other  hemostatics  also  deserve  ft  trial. 
Locally,  cold  applications,  or  injections  of 
iced  water,  may  be  resorted  to'  in  severe 
epistaxis  or  hemorrhage  from  the  bowel. 
Iodide  of  potassium  should  not  be  given 
in  purpura,  as  it  aggravates  it  in  Some 
cases,  and  has  even  given  rise  to  serious  I 
ulceration. 

Edward  T.  Sparks.     Alpred  Sanoster. 


PURPURIC.  —  Relating  to  purpura. 
See  Purpura. 

PURRING  TREMOR  or  THRILL. 

Synon.  :  Fr.  Fremissement  Cataire ;  Ger. 
Schnurren. — A  physical  sign  felt  by  the  hand 
applied  over  the  heart  or  vessels  in  certain 
conditions,  resembling  the  sensation  con- 
veyed by  the  purring  of  a  cat.  See  Physical 
Examination. 

PURTON,  in  Wiltshire.  —  Saline 
waters,  containing  iodine.  See  Mineral 
Waters. 

PURULENT  INFECTION. — Infec- 
tion from  the  absorption  of  pus,  introduced 
from  without,  or  formed  within  the  body. 
See  Pyemia. 

PUS. — A  product  of  inflammation.  See 
Inflammation. 

PUSTULE.— Synon.  :  Fx.  Pustule;  Ger. 
Pustel. — A  vesicle  of  the  skin  containing 
pus,  as  in  small-pox  and  ecthyma.  Vesicles 
originally  containing  serum  are  also  apt  to 
become  pustules,  by  a  purulent  transforma- 
tion of  their  cont.ents. 

PUSTULE,  MALI  GN  ANT.— Synon.  : 
Anthrax ;  Fr.  Chorion ;  Ger.  Anthrax. 

Nomenclature.— Under  this  head  will  be 
considered  the  various  manifestations  of  the 
effects  of  poisoning  by  the  bacillus  anthracis, 
which  has  already  been  described  in  the 
article  on  Micro-organisms.  Various  names 
are  employed  to  designate  the  different  clinical 
forms,  both  in  man  and  animals.  These 
names  came  into  use  before  the  real  nature 
of  the  several  forms  was  known,  and  were 
derived  from  prominent  features  of  the  dis- 
ease, or  from  its  supposed  origin. 

In  bovine  animals,  the  great  swelling  of 
the  spleen  led  to  the  names  of  Splenic  fever,' 
'  Splenic  apoplexy,' mal  derate,Milzbrand,  &c. 
From  the  peculiar  characters  of  the  external 
lesion  in  man,  and  less  frequently  in  animals, 
the  terms '  malignant  pustule,' '  anthrax,' '  con- 
tagious carbuncle,'  &c,  were  derived.  The 
especial  liability  of  those  engaged  in  certain 
occupations,  especially  those  involving  expo- 
sure to  contagion,  led  to  the  names  of '  wool- 
sorter's  disease,'  '  hair-comber's  disease,'  &c. 
And  it  is  very  probable  that  several  other  dis- 
eases of  animals,  such  as  Siberian  plague  of 
horses,  Cape  horse-disease,  &c,  are  of  similar 
nature,  deriving  their  special  features  from 
the  mode  of  inoculation,  or  the  peculiarities 
of  the  animals  affected. 

^Etiolooy. — Anthrax  is  of  very  wide  dis- 
tribution throughout  the  world,  especially 
affecting  cattle,  deer,  sheep,  goats,  and  allied 
animals ;  less  frequently  horses.  But  it  can 
be  communicated  to  nearly  all  animals  by 
inoculation,  and  even  to  some  birds  and 
amphibia.  Of  mammals,  herbivora  are  es- 
pecially susceptible;  whilst  carnivora  are 
with  difficulty  inoculated,  except  when  young. 
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Rodents  are  highly  susceptible,  and  hence  are 
commonly  used  for  test-inoculations. 

Although  apparently  endemic  in  certain 
regions,  there  can  be  little  doubt  that  this  is 
due  to  the  great  persistence  of  the  contagium 
by  means  of  its  spores,  and  that  the  recur- 
rence of  outbreaks  in  cattle  is  due  to  the 
careless  disposal  of  carcasses  of  animals 
which  have  died  of  the  disease. 

In  man,  the  disease  is  usually  traceable 
directly  to  inoeulation  from  the  carcass,  or 
from  parts,  such  as  the  skin  or  hair,  which 
have  been  kept  in  a  dry  state.  Hence 
butchers,  shepherds,  and  stockmen,  who  flay 
the  carcass  or  bury  it,  are  most  commonly 
its  victims  from  the  more  direct  mode  of  in- 
oculation; whilst  wool  packers  and  sorters, 
horsehair  cleaners,  workers  in  felt  manu- 
factories, furriers,  tanners,  and  the  like, 
are  exposed  to  the  less  direct  form.  But  in 
rarer  instances  no  such  mode  of  contagion 
can  be  traced,  and  it  is  probable  that  in  these 
the  poison  has  been  conveyed  by  flies,  or 
similar  agencies.  The  flesh  of  the  dead 
animals  can  rarely  be  suspected,  unless  it  is 
eaten  raw  or  very  imperfectly  cooked.  Even 
then,  as  we  know  from  experiment,  large 
quantities  of  the  bacillus  or  its  spores  may 
do  no  harm.  Butter  and  milk  are  alleged 
by  Heusinger  to  be  possible  carriers  of  the 
poison.  Nor  is  it  improbable  that  the  use 
of  water  which  has  been  contaminated  by 
wool-waste,  bone-dust,  or  other  substances, 
may  convey  contagion  to  cattle.  But  none 
of  these  modes  is  proved  to  be  common  in 
man,  and  the  spread  of  contagion  from  one 
human  subject  to  another  is  extremely  rare. 

It  will,  however,  be  shown  that  in  man 
the  disease  may  be  acquired  either  by  inocu- 
lation or  by  inhalation  of  the  dust  contain- 
ing the  spores  of  the  bacillus,  perhaps  also 
by  swallowing  them. 

Description.  —  The  form  of  the  disease 
depends  on  the  mode  of  entrance,  and  may 
be  internal  or  external. 

Anthrax  in  Cattle.— This  will  be  briefly 
described,  as  of  importance  in  relation  to 
man.  "Whereas  in  some  animals  there  are 
marked  external  manifestations,  either  pus- 
tular or  of  the  nature  of  diffuse  phlegmonous 
swellings,  with  glandular  enlargement,  such 
conditions  are  rare  in  cattle.  In  them  there 
may  be  not  only  no  external  changes,  but 
even  few  perceptible  symptoms.  Only  for  a 
few  hours  before  death  there  may  be  evident 
languor,  loss  of  appetite,  and  then  stupor. 
But  sometimes  animals  may  be  found  dead 
in  the  morning  which  had  been  apparently 
well  the  night  before.  If,  however,  they 
are  carefully  observed,  it  is  usually  found 
that  there  is  marked  rise  of  temperature, 
followed  by  coldness  and  lividity  before 
death. 

On  examining  the  carcass,  the  blood  is  often 
found  fluid,  and  may  be  dark  in  colour. 
Sometimes  there  are  glandular  swellings  and 


inflammatory  oedema,  especially  around  the 
pharynx,  oesophagus,  and  stomach.  But 
these  are  more  frequently  absent,  and  there 
are  only  scattered  haemorrhages  here  and 
there,  especiaUy  in  the  lungs  and  heart-wall, 
and  sometimes  in  the  submucous  tissues. 

The  most  constant  and  characteristic  con- 
dition is  the  enormous  swelling  of  the  spleen, 
which  is  engorged  with  blood,  and  readily 
breaks  down  on  slight  handling.  This 
splenic  enlargement,  be  it  remembered,  is 
constant  only  in  cattle,  and  may  be  entirely 
absent  in  other  animals,  or  very  slight  and 
irregular. 

Microscopic  examination  shows  enormous 
numbers  of  anthrax  bacilli  in  the  blood, 
especially  in  the  spleen,  lungs,  and,  next  in 
frequency,  in  the  capillaries  of  the  glome- 
ruli of  the  kidneys,  and  sometimes  in  the 
liver.  In  these  organs  many  of  the  capil- 
laries may  appear  to  be  completely  filled  at 
parts  with  bacilli. 

It  is  very  important  to  bear  in  mind  that 
this  abundance  and  this  distribution  of  the 
bacilli  are  very  inconstant  in  other  animals. 
Only  guinea-pigs  show  a  similar  condition 
with  any  constancy.  In  other  animals  the 
bacilli  may  be  few  and  scattered,  being  found 


Fig.  134— Part  of  the  Spleen  of  a  Guinea-pig  which 
died  of  anthrax,  showing  the  relative  proportion 
of  bacillus  rods  and  leucocytes,  x  100  diam. 
From  a  photomicrograph. 

especially  in  the  capillaries  of  the  lungs  and 
kidneys  ;  or  they  may  be  mainly  limited  to 
the  lymphatics,  including  the  glands  and 
lymph  cavities.  Hence,  whilst  all  parts  of 
the  body  of  cattle  which  have  died  of  the 
disease  are  actively  poisonous,  it  may  be 
difficult  to  convey  the  disease  from  other 
animals  except  by  inoculation  of  the  fluid 
from  the  more  affected  parts. 

Moreover,  the  activity  of  the  bacillus  is 
rapidly  destroyed  by  decomposition,  so  that 
no  results  may  be  produced  by  inoculation 
from  the  dead  animal  when  decomposition 
has  set  in,  unless  spore-formation  has  oc- 
curred. This  is  also  true  of  the  human  sub- 
ject. 

Spore-formation  is  sometimes  alleged  not 
to  occur  during  life.  It  may,  however,  do 
so  in  the  kidney,  if  the  bacilli  pass  into  the 
urinary  tubules,  and  also  in  serous  exuda- 
tions in  the  pleura  and  elsewhere,  either 
before  or  very  speedily  after  death. 

Destruction  of  the  carcasses  by  fire  or  by 
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deep  burial  is  essential  to  prevent  infection 
from  them. 

Anthrax  in  Man.— This  is  divisible  into 
two  primary  forms,  external  and  internal, 
which  differ  not  only  in  the  character  of  the 
disease,  but  in  mortality  and  treatment. 
The  external  variety  may  be  further  described 
as  malignant  pustule  proper ;  and  anthrax 
oedema.  The  internal  form  may  be  sub- 
divided, according  to  the  part  specially 
affected,  into  a  broncho-pulmonary  form,  of 
which  '  wool-sorter's  disease  '  is  the  type ; 
and  a  g astro -intestinal  form.  There  may 
also  be  cases  which  do  not  come  strictly 
under  either  of  these  heads,  but  more  closely 
resemble  the  disease  in  cattle,  and  have  been 
called  Anthracamia. 

The  external  form,  malignant  pustule,  is 
caused  by  direct  inoculation  of  the  skin,  or 
of  a  superficial  mucous  membrane,  for  in- 
stance, that  of  the  hp  or  the  eye.  In  some 
cases  there  is  only  present  an  intense  inflam- 
matory oedema,  which  spreads  like  erysipelas, 
and  causes  enlargement  of  the  corresponding 
lymphatic  glands.  It  is  like  the  condition  to 
be  immediately  described,  differing  only  in 
the  absence  of  the  characteristic  pustule. 

Of  these  cases  of  so-called  anthrax  oedema, 
it  need  only  be  said  that  some  may  not  be 
due  to  the  anthrax  bacillus,  but  to  the  bacillus 
of  malignant  oedema,  which  is  described 
under  Miceo-oeganisms.  But  there  is  no 
reason  to  doubt  that  a  similar  condition  may 
be  produced  by  the  anthrax  bacillus. 

Malignant  Pustule   Proper.  —  The 
typical  form,  malignant  pustule,  can  usually 
be  traced  to  direct  inoculation.  It  commences 
as  a  small  red  swelling  or  pimple  at  the  point 
of  inoculation.    It  may  give  rise  to  slight 
irritation,  or  be  attended  by  burning  or  itch- 
ing, but  may  be  absolutely  painless.  It 
occurs  commonly  on  the  face,  neck,  hand, 
or  arm,  that  is,  on  the  parts  most  exposed 
to  direct  inoculation  in  handling  a  carcass. 
Tne  exact  period  after  inoculation  at  which 
it  appears  is  variable,  owing  doubtless  to  the 
presence  or  absence  of  a  small  wound:  it 
may  be  from  a  few  hours  to  two  or  three 
days    possibly  longer.     Once    formed,  it 
rapidly  extends,  so  that  in  a  few  hours  a 
large  red  swelling  may  be  present.  There 
then  usually  form  upon  the  surface  of  the 
swelling  one  or  more  vesicles,  which,  if  not 
ruptured,  may  reach  a  considerable  size  by 
confluence.    By  this  time  a  more  marked 
localised  swelling  has  formed  ;  and  if  the  vesi- 
cle  or  bleb  ruptures,  or  is  opened,  it  discharges 
a  watery  fluid,  either  clear  or  slightly  turbid, 
and  often  deeply  blood-stained.    Beneath  the 
vesicle  is  a  dark-red   area,  which  usually 
dries,   producing  a    dark-brown   or  black 
eschar,  seated  on  a  much  raised,  angry  red, 
indurated  base.    Further  vesicles  frequently 
develop  around  this  eschar  ;  they  often  form 
a  narrow  ring  surrounding  it.    The  central 
necrosed  area  enlarges,  and  by  this  time  a 


widespread  livid  red  area  and  extensive 
brawny  oedema  extend  from  it,  sometimes 
involving  the  whole  arm  or  face.  The  corre- 
sponding lymphatic  glands  usually  enlarge, 
often  to  a  great  degree,  forming  a  dense  mass, 
owing  to  the  surrounding  inflammatory 
oedema.  The  central  black  eschar  may  en- 
large till  it  reaches  one-third  to  three-quarters 
of  an  inch  in  width ;  and  if  the  patient  sur- 
vives it  may  still  be  distinct,  seated  on  the 
raised  indurated  inflamed  base,  at  the  end 
of  ten  days  or  more.  These  characters  will 
be  explained  in  considering  the  microscopic 
changes. 

In  some  cases,  this  typical  lesion  is  indis- 
tinct, the  brawny  red  swelling,  with  some 
irregular  vesicles,  being  alone  observed. 
When  recovery  occurs,  the  swelling  subsides 
more  or  less  rapidly,  the  eschar  separates, 
and  healing  takes  place  rapidly;  but  the 
swelling  of  the  glands  may  last  for  some  time. 

Similar  carbuncular  swellings,  more  or 
less  typical  in  character,  have  also  been  ob- 
served, though  rarely,  after  an  internal  or 
general  infection,  and  not  as  the  result  of 
local  inoculation. 

Microscopic  Anatomy  of  the  Malignant 
Pustule—  The  descriptions  given  by  various 
writers  of  the  changes  seen  with  the  micro- 
scope are  somewhat  conflicting.  The  differ- 
ences are  partly  accounted  for  by  the  different 
site  or  stage  of  the  specimens  examined. 
From  an  examination  of  numerous  speci- 
mens at  various  stages,  the  changes  appear 
to  be  fairly  constant  in  their  mode  of  evolu- 
tion. 

In  the  early  stages  there  may  be  no  in- 
dication of  abrasion  of  the  skin,  and  it  is 
probable  that  the  virus  may  gain  access  by 
the  hair-follicles.  There  is  at  first  infiltra- 
tion of  the  corium,  with  inflammatory  exuda- 
tion, especially  in  its  papillary  portion.  The 
epithelium  becomes  partially  separated,  and 
rises  m  the  form  of  vesicles,  as  in  an  ordi- 
nary blister,  the  deeper  layers  alone  remain- 
ing attached.  Bacilli  are  found,  though 
scantily,  m  the  serous- exudate. 

There  then  ensues  a  deeper-seated  exuda- 
tion, penetrating  to  the  deeper  layers  of  the 
skin.  This  exudation  is  accompanied  by 
haemorrhage,  and  the  tissue-elements  swell 
and  undergo  rapid  necrosis.  Both  the  epi- 
dermis and  tho  infiltrated  superficial  layers 
of  the  skin  necrose  and  form  a  coagulated 
mass,  which  constitutes  the  dark  central  area 
of  the  pustule.  Around  this  the  processes 
of  vesication  and  of  subjacent  hamiorrhagic 
infiltration  go  on  spreading,  both  laterally 
and  in  depth.  J 
When  fully  formed,  the  central  part  forms 
a  dense,  horny-looking,  blood-stained  mass j 
beneath  and  around  it  are  great  infiltration 
htemorrhages,  and  commencing  necrosis' 
Farther  out  there  is  oedema  and  great  vas- 
cular engorgement,  often  with  but  scanty  leu- 
cocyto  exudation.  J 

Q  Q 
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In  sections  stained  for  bacilli,  they  are 
found  almost  solely  in  the  vesicles  and  in  the 
lymphatics  around  the  necrosed  area.  They 
occur  as  scanty  clusters,  and  are  often  most 
abundant  in  the  more  superficial  lymphatics. 
They  can  be  traced  for  a  certain  distance 
from  the  area  of  intense  inflammation.  Their 
absence  in  the  necrosed  area  is  doubtless  ex- 
plained by  the  necrosis  in  which  they  share. 
They  have  occasionally  been  seen  in  large 
numbers  amongst  the  epithelial  cells  and  in 
the  superficial  layers  during  the  early  stages 
of  infection. 

In  more  advanced  conditions,  leucocyte 
infiltration  becomes  abundant  around  the 
necrosed  area. 

Some  have  supposed  that  the  peculiar 
characters  of  the  pustule  are  due  to  the 
presence  of  other  micro-organisms,  which  aid 
in  their  destruction  and  in  the  necrosis  of  the 
tissues.  It  cannot  be  said  that  microscopic 
examination  of  pustules  in  the  earlier  stages 
lends  much  support  to  this  view,  or  to  the 
view  that  leucocytes  are  much  concerned  in 
their  destruction.  They  point  rather  to  an 
intense  irritant  action  of  the  products  of  the 
growth  of  the  bacteria  on  the  tissues  and 
vessels,  differing  markedly  from  their  effects 
as  seen  in  the  blood-vessels  of  the  cow,  in 
which  almost  no  such  action  is  apparent. 
When  the  surface  has  necrosed,  other  bac- 
teria do  no  doubt  enter,  but  they  do  not 
usually  penetrate  deeply  into  the  tissues. 

The  normal  limitation  to  the  lymphatics, 
and  then  scanty  number,  the  spread  mainly 
in  the  superficial  lymphatics,  and  the  early 
and  intense  protective  exudation  and  necrosis 
which  they  excite,  are  all  favourable  to  reco- 
very ;  and  they  afford  strong  grounds  for  the 
avoidance  of  any  treatment  which  will  break 
through  these  natural  barriers  and  produce 
risk  of  contamination  of  the  blood. 

Symptoms. — The  condition  of  the  patient 
is  very  varied.  Even  in  cases  which  prove 
fatal,  there  may  be  few  or  no  general  symp- 
toms at  first,  and  he  may  even  continue  at 
work  with  a  large  distinct  pustule ;  or  there 
may  be  only  a  slight  degree  of  prostration, 
with  a  little  fever.  In  some  cases  recovery 
ensues  without  the  development  of  any 
general  symptoms. 

More  commonly  the  development  of  the 
pustule  and  of  the  lymphatic  infection  are 
attended  by  prostration,  fever,  and  some  of 
the  symptoms  of  general  blood-poisoning. 
The  exact  character  of  the  symptoms,  which 
will  be  more  fully  described  under  the  head 
of  '  Internal  Anthrax,'  appears  to  depend  on 
the  system  which  is  more  specially  involved. 
In  some,  gastro-intestinal  derangement,  with 
severe  vomiting,  is  prominent.  In  others, 
delirium,  convulsions,  and  coma  occur.  In 
rarer  cases,  the  course  resembles  that  of  the 
bronchial  form,  to  be  described  later. 

•The  temperature  is  said  by  some  not  to  be 
elevated.  This  may  possibly  be  true  in  some 


cases  in  which  there  is  no  general  infection,1 
but  it  is  not  confirmed  by  cases  investigated 
by  Mr.  Spear  and  the  writer,  or  by  the  nu- 
merous medical  men  under  whose  care  these 
patients  were,  and  who  had  carefully  watched 
other  cases.  The  elevation  may  be  slight  at 
first,  and  in  the  more  advanced  condition  the 
surface  temperature  may  be  subnormal ;  but 
the  rectal  temperature  is  elevated.  It  may 
rise  to  from  101°  to  105°  F.,  and  in  one  fatal 
case  it  rose  to  nearly  107°.  This  point  is  of 
considerable  importance  in  diagnosis. 

Recovery  may  take  place  without  special 
treatment,  even  where  severe  constitutional 
symptoms  have  supervened.  The  mortality 
appears  to  be  about  one  in  four  of  cases 
treated  without  incision.  Convalescence  may 
be  rapid  and  complete,  or  prolonged  debility 
may  result. 

In  some  cases,  the  diffuse  ceUuhtis  which 
spreads  from  the  seat  of  inoculation  may 
be  followed  by  suppuration,  either  diffuse 
phlegmonous  infiltration  or  localised  abscess, 
especially  in  the  glands.  The  occurrence  of 
diffuse  phlegmonous  cellulitis  appears  to  be 
commoner  in  a  class  of  cases  in  which  the 
earbuncular  swelling  is  not  fully  developed, 
but  forms  only  a  small  swelling,  which  usually 
vesicates.  In  these  cases,  also,  blebs  may 
form  more  widely  over  the  inflamed  skin, 
and  extensive  desquamation  of  the  cuticle 
may  accompany  recovery. 

Treatment. — "When  any  local  lesion  forms 
in  a  person  who  is  known  to  be  exposed  to 
infection,  treatment  should  be  at  once  com- 
menced. If  small,  the  pimple  should  be 
incised  with  a  very  sharp  knife,  and  suction 
immediately  applied  by  means  of  a  cupping- 
glass  or  artificial  leech ;  the  part  should  then 
be  thoroughly  washed  with  a  strong  anti- 
septic, such  as  solution  of  biniodide  of  mer- 
cury 1  per  cent,  in  excess  of  iodide  of  potas- 
sium, or  corrosive  subhmate  of  the  same 
strength,  preferably  combined  with  peroxide 
of  hydrogen  to  prevent  coagulation. 

If  the  condition  is  evidently  anthrax,  or 
there  has  been  known  inoculation,  the  more 
radical  method  of  complete  excision  and  sub- 
sequent cauterisation  is  probably  desirable. 
Of  the  various  methods  which  may  be  used, 
excision  is  perhaps  the  best,  if  it  can  be  done 
speedily  and  with  little  disturbance  of  the 
part ;  but  it  must  be  borne  in  mmd  that  the 
<*reat  risk  to  the  patient's  life  is  in  the 
entrance  of  the  bacilli  into  the  blood-stream, 
and  that  the  greatest  precautions  must  be 
taken  to  avoid  this.  During  the  operation 
the  wound  should  be  kept  irrigated  with 
antiseptic  lotion,  preferably  biniodide  or  per- 
chloride  of  mercury,  1  in  2,000. 

Bleeding  from  the  wound  may  be  en- 
couraged by  a  loose  bandage  above,  in  the 
case  of  the  arm  or  hand,  the  object  being  to 
prevent  the  entrance  of  bacilli  into  the  veins. 
Arterial  bleeding  may  of  course  be  controlled 
in  the  usual  way.    Antiseptics  should  be 
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speedily  applied.  Of  these,  strong  carbolic 
acid  or  fuming  nitric  acid  is  often  recom- 
mended; but  the  caustic  action  of  these  so 
limits  their  sphere  that  probably  sublimate 
or  biniodide  is  to  be  recommended,  except 
where  a  caustic  action  is  desired  owing  to 
the  difficulty  of  complete  excision,  for  in- 
stance, on  the  face.  For  a  dressing,  bin- 
iodide  solution  is  especially  to  be  recom- 
mended ;  and  if  applied  on  several  layers  of 
lint,  covered  with  oiled  silk,  forms  a  sort  of 
poultice  which  aids  to  draw  out  the  lymph. 
Some  recommend  carbolic  acid  or  other  anti- 
septics, but  these  are  comparatively  ineffec- 
tive. Oozing  from  the  wound  should  be 
encouraged  rather  than  checked. 

The  diffuse  cellulitis  may,  if  necessary,  be 
treated  by  superficial  linear  incisions  or  scari- 
fications, the  parts  being  immediately  washed 
with  biniodide  lotion,  1  in  1,000.  A  large 
poultice  of  iodide  of  starch  paste,  to  which  a 
solution  of  biniodide  of  mercury  in  a  large 
excess  of  potassium  iodide  has  been  added, 
in  such  proportion  as  to  make  the  poultice 
of  the  strength  of  1  in  3,000  of  biniodide, 
should  then  be  applied. 

The  rationale  of  this  treatment  lies  in 
the  fact  _  that  the  bacilli  he  mainly  in  the 
lymphatics  of  the  superficial  layers  of  the 
corium.  The  risk  of  promoting  their  en- 
trance into  the  blood  must  always  be  borne 
in  mind.  Surgical  interference  is  therefore 
to  be  deprecated,  unless  the  disinfectant 
treatment  can  also  be  carried  out. 

Internally,  the  treatment  must  consist  in 
supporting  the  strength,  especially  by  con- 
centrated animal  diet,  and  perhaps  by  large 
doses  of  quinine.  Strophanthus  should  be 
given  if  the  heart's  action  becomes  feeble. 

Internal  Anthrax.— This  term  is  more 
strictly  applicable  to  those  cases  in  which 
the  starting-point  is  internal,  usually  by  en- 
trance of  the  virus  into  the  respiratory  or 
alimentary  passages.  But  the  conditions 
which  follow  general  infection  from  an  ex- 
ternal lesion  are  closely  analogous. 

Of  the  forms  which  internal  anthrax  as- 
sumes, the  bronchial  and  gastro-vntestinal 
are  the  most  typical.  Internal  inoculation 
may,  no  doubt,  occur  in  the  mouth,  pharynx 
*C.,  as  well  as  in  the  stomach  or  intestine! 
borne  have  supposed  that  there  may  be  an 
entrance  into  the  blood,  such  as  appears  to 
occur  in  cattle,  causing  a  general  blood- 
poisoning  without  local  lesion.  But  the 
practical  evidence  in  favour  of  this  view  is 
small  and  it  is  very  doubtful  if  it  is  really 
true  of  cattle.  J 
In  those  exposed  to  infection  by  the  inhala- 
tion of  dust  charged  with  anthrax  spores,  as 
wool-sorters,  the  form  of  disease  is  usually 
bronchial.  In  all  the  cases  investigated  by 
the  writer,  in  conjunction  with  the  late  Mr. 
Mpear  of  the  Local  Government  Board,'  this 
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was  the  form  observed ;  and  further  investi- 
gation of  wool-sorter's  disease  by  others  since 
that  time  has  fully  confirmed  the  observa- 
tions then  made,  both  as  to  the  form  of 
disease  and  the  microscopic  lesions. 

1.  Bronchial  Form  —  Wool-sorter's 
Disease. — In  this  form  inoculation  takes 
place  by  the  inhalation  of  dust  from  wool  or 
hah-  containing  the  spores  of  the  anthrax 
bacillus.    The  site  of  inoculation  is  in  the 
lower  part  of  the   trachea  and  the  large 
bronchi.    Local  lesions  closely  resembling 
those  of  malignant  pustule  are  here  produced 
in  the  mucous  membrane,  and  thence  the 
virus  spreads  by  the  lymphatics    to  the 
bronchial   and  mediastinal  glands.  These 
become  greatly  swollen,  and  often  the  seat 
of  haemorrhages.    Thence  infection,  with  in- 
tense inflammatory  oedema,  spreads  to  the 
connective  tissue  of  the  mediastinum,  and 
possibly  upwards  to  the  neck,  to  the  root  of 
the  lungs,  and  sometimes  to  the  pericardium. 
Although  the 'pleurae  are  rarely  inflamed,  the 
pleural  sacs  become  filled  with  serum,  and 
the  lungs  collapse.    Such  are  the  constant 
lesions.  _  But  the  virus  may  spread  to  other 
organs,  if  once  it  enters  the  blood,  and  may 
then  produce  haemorrhages  or  inflammatory 
exudations  in  them,  with  consequent  symp- 
toms.    The   alimentary  canal,   the  peri- 
toneum, the  brain  and  its  membranes,  may 
be  especially  affected.     But    death  often 
occurs  before  they  have  become  involved. 

The  symptoms  and  course  of  the  disease 
will  be  better  understood  if  the  morbid 
anatomy  is  first  considered. 

Anatomical  Chakacters. — Marked  livid- 
ity  ■  is  common,  often  being  present  even 
during  life.  Some  swelling  may  be  seen  in 
the  lower  part  of  the  neck,  though  rarely. 
The  blood  is  dark-coloured,  and  coagulates 
imperfectly. 

On  opening  the  thorax,  some  emphysema 
may  be  present  in  the  anterior  mediastinum. 
But  constantly  there  is  seen  a  diffuse  infil- 
tration of  the  mediastinal  tissues,  either  pale 
and  gelatinous,  or  deeply  blood-stained,  or 
with  scattered  haemorrhages.  Both  pleural 
cavities  contain  a  large  quantity  of  fluid,  if 
the  two  layers  are  not  adherent ;  the  fluid  is 
usually  pale  and  clear,  or  very  slightly  tur- 
bid. Barely  it  is  blood-stained.  The  quan- 
tity in  each  pleura  may  be  from  two  to  four 
pints.  The  serous  membrane  is  usually  free 
from  all  trace  of  inflammation,  though  this 
occurs  in  rare  cases.  The  pericardium  also 
often  contains  an  excess  of  fluid.  If  inflam- 
mation is  present,  it  rarely  extends  to  the 
epicardium. 

The  lungs  are  collapsed ;  they  may  show 
minute  scattered  lunmorrhages,  or  small 
patches  of  broncho-pneumonia,  but  this  not 
commonly. 

The  mediastinal  and  bronchial  glands  are 
greatly  swollen,  and  the  haemorrhage  in  them 
may  make  them  look  like  clots.  Extensive 
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infiltration  of  the  whole  of  the  connective 
tissue  around  them  is  present,  reaching  some- 
times up  into  the  neck. 

The  fluid  squeezed  from  this  tissue  may 
contain  scanty  bacilli,  but  both  here  and  in 
the  pleural  fluid  they  may  be  very  scanty. 

On  opening  the  trachea  and  bronchi,  they 
are  found  to  contain  blood-stained  frothy 
fluid.  Towards  the  lower  part  of  the  trachea 
and  in  the  main  bronchi  the  mucous  mem- 
brane is  irregularly  swollen  and  blood-stained 
hi  patches.  In  addition,  heemorrhages  are 
seen  in  the  mucous  membrane,  forming 
raised  spots.  This  condition  is  usually 
limited  to  the  main  bronchi,  but  may  extend 
into  their  primary  divisions. 

On  microscopic  examination,  the  most 
marked  changes  correspond  to  the  hsemor- 
rhagic  areas.  The  hemorrhage  lies  for  the 
most  part  immediately  beneath  the  base- 
ment-membrane, which  may  have  ruptured, 


Tha.  185.— Anthrax  Bacilli,  a.  In  heart-wall  of  a 
cow.  b.  In  the  pulmonary  capillaries  of  a  cow- 
c.  In  the  human  bronchial,  mucous  membrane, 
in  a  case  of  '  wool-sorter's  disease.'    x  800  diain. 


the  blood  forming  a  layer  beneath  the  de- 
tached epithelium.  It  may  also  penetrate 
deeply  into  the  mucous  and  submucous  coats. 
All  the  tissues  beneath  and  around  are  infil- 
trated with  serum,  and  their  tissue-elements 
thus  separated,  but  not  usually  necrotic.  The 
blood-vessels  are  dilated,  but  leucocyte  exu- 
dation is  scanty.  Dense  masses  of  bacilli 
are  found  in  the  exudation,  and  escaping  to 
the  surface.    They  also  surround  and  extend 


in  the  lymphatics,  perivascular  and  other, 
and  may  be  traced  in  them  to  the  deeper 
lymphatic  plexuses.  Similar  masses  of  ba- 
cilli may  also  be  seen  in  the  superficial  layers 
of  the  mucosa,  where  as  yet  httle  or  no  in- 
flammation has  occurred.  They  often  he 
immediately  beneath  the  basement-mem- 
brane. Little  or  no  catarrhal  change  is  seen, 
the  epithelium  simply  desquamating ;  if 
catarrh  is  present,  it  is  usually  of  older 
date. 

In  the  bronchial  glands,  the  condition  is 
often  masked  by  the  extensive  heemorrhage. 
Bacilli  are  found,  often  scantily,  especially  in 
the  lymph-sinuses  of  the  cortex.  Sometimes 
they  are  very  abundant,  and  may  then  also 
appear  in  the  capillaries. 

In  the  lungs,  scattered  patches  of  haemor- 
rhage may  be  present,  mainly  due  to  the  in- 
halation of  blood  from  the  bronchi.  These 
may  also  produce  areas  of  lobular  collapse 
and  broncho-pneumonia.  But  for  the  most 
part,  nothing  but  the  general  collapse  and 
congestive  oedema  are  found  in  the  lungs, 
and  bacilli  are  often  not  to  be  discovered, 
except  here  and  there  in  the  lymphatics 
near  the  root.  This  common  absence  of 
bacilli  in  the  pulmonary  capillaries  proper  is 
in  marked  contrast  with  the  condition  usual 
in  cattle. 

In  other  organs,  the  changes  are  diverse, 
and  may  be  absent.  There  is  not  usually 
much  cloudy  swelling  or  other  indication  of 
septicaemia,  though  they  may  be  present. 


Fig.  136.— Bacilli  from  the  fluid  exuded  from  the 
lung  in  a  case  of  internal  anthrax,  a.  Red 
blood-corpuscles.  6  and  c.  Large  granular  cor- 
puscles  from  the  lung.  d.  Bacilli  of  various 
lengths,  containing  highly  refracting  granules, 
or  fully  formed  spores,    x  about  700  diam. 

Minute  hemorrhages  are  often  apparent; 
or,  in  the  pia  mater,  and  generally  in  serous 
membranes,  diffuse  extravasations.  In  the 
stomach  and  intestines  submucous  exudation 
and  scattered  hfeniorrhage  may  occur. 

For  the  most  part,  the  spleen  is  but  slightly 
swollen.  Examination  of  the  blood  and  of 
other  organs,  such  as  the  kidney,  in  which 
bacilli  are   commonly  abundant  in  many 
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animals,  is  usually  attended  with  negative 
results,  though  in  some  cases  bacilli  may  be 
found  by  careful  search.  Inoculation  with 
these  parts  or  with  the  blood  may  also  pro- 
duce no  effect. 

But  if  susceptible  animals  are  inoculated 
with  the  bronchial  fluid,  or  other  parts  which 
contain  bacilli,  typical  anthrax  is  produced. 

The  multiple  nature  of  the  lesion  in  the 
bronchi  and  trachea  is  no  doubt  explained  by 
the  ready  spread  of  the  bacilli  in  the  lymph- 
atics of  the  mucous  membrane,  and  by 
secondary  inoculation  with  the  bacilli  exuded 
on  its  surface. 

The  pleural  exudation,  which  forms  so 
constant  a  feature  in  typical  cases,  usually 
without  any  inflammation  of  the  serous 
membrane,  is  probably  due  to  the  enormous 
and  rapid  obstruction  of  the  lymph-channels 
in  the  glands  and  mediastinum.  The  swell- 
ing and  obstruction  of  the  bronchi  must  also 
aid  the  collapse  of  the  lungs,  by  preventing 
the  entrance  of  air. 

A  knowledge  of  these  facts  is  of  essential 
importance  in  relation  to  treatment. 

Symptoms  and  Course. — Whilst  present- 
ing considerable  variety  in  the  additional 
symptoms  and  mode  of  termination,  nearly 
all  cases  present  characteristic  features  due 
to  the  peculiar  lesions  just  described.  To 
these  may  be  added  the  effects  of  nerve 
irritation,  especially  of  the  phrenic  nerves, 
the  vagi,  and  the  cardiac  and  pulmonary 
plexuses. 

Only  the  more  important  of  the  clinical 
phenomena  will  be  described.1  The  earlier 
symptoms  are  usually  great  lassitude,  chilli- 
ness, sometimes  with  rigors,  and  mental  de- 
pression, sometimes  with  insomnia.  Head- 
ache, dizziness,  and  nausea  are  often  present. 
Vomiting  may  occur  early,  and  be  a  pro- 
minent symptom,  possibly  due  to  the  nerve- 
irritation  above  mentioned.  With  these  or 
other  symptoms  there  is  commonly  com- 
plained of  at  an  early  period  a  peculiar  sense 
of  constriction  of  the  chest,  especially  at  the 
lower  part,  and  a  want  of  breath.  This  is 
sometimes  accompanied  by  marked  pain  or 
cramp-like  feeling,  and  is  aggravated  by 
exertion.  Cramps  and  tingling  sensations 
in  the  limbs,  palpitation,  flushings,  and  per- 
spirations may  occur. 

After  a  variable  period  of  from  one  to  five 
days,  during  which  there  may  bo  intervals 
of  improvement,  there  ensue  more  severe 
symptoms,  and  the  patient  has  to  leave  work 
and  often  to  take  to  bed.  These  more  pro- 
nounced symptoms  include  greatly  increased 
prostration,  accelerated  and  difficult  respira- 
tion, usually  rise  of  temperature,  and  a  rapid 
and  feeble  pulse.  In  addition,  the  sense  of 
painful  constriction  of  the  chest  is  often 
marked.    Cough,  which  may  be  slight  or 

1  For  further  details,  see  the  admirable  report  by 
nm  SP«a/;, nlr^7/;,ferred  to:  Report  of  M,;l,r„l 
ujpcer  of  the  Local  Government  hoard,  1880,  p.  72. 


almost  absent  at  first,  now  usually  becomes 
marked;  it  is  dry,  hacking,  and  painful.  The 
sputa  are  usually  scanty,  frothy,  and  blood- 
stained, but  may  become  abundant  and  hae- 
morrhagic.  Bacilli  may  be  found  in  the 
sputa.  (Lodge.1) 

Sometimes  death  occurs  from  syncope 
within  twenty-four  hours  after  the  patient 
gives  up  work,  nothing  but  the  dyspnoea  and 
cyanosis  being  observed. 

More  commonly  the  dyspnoea  and  cyanosis 
increase,  the  face  becomes  pallid  or  livid,  the 
pulse  and  respiration  are  accelerated,  and 
the  general  symptoms  become  more  marked. 
Headache  is  sometimes  intense ;  vomiting 
may  be  frequent  and  urgent,  and  indications 
of  the  involvement  of  other  organs  show 
themselves.  Of  these,  gastro-intestinal  irri- 
tation is  frequent ;  there  may  be  severe  colic  ; 
haemorrhage  from  the  bowels  may  occur, 
though  infrequently.  In  fact,  the  disease 
may  assume  the  gastro-intestinal  form.  Or 
the  cerebral  or  spinal  centres  may  be  espe- 
cially involved  ;  hence  delirium  and  som- 
nolence, more  rarely  convulsions  or  tetanic 
spasms.  Death  may  be  preceded  by  coma, 
or  the  patient  may  be  conscious  to  the  last. 

In  many  cases  scattered  haemorrhages  in 
the  skin  or  subcutaneous  tissue,  or  diffuse 
discolorations,  are  observed  during  life,  but 
they  may  be  entirely  absent.  In  rare  cases 
typical  carbuncles  have  been  observed.  Ee- 
missions  sometimes  occur,  to  be  followed  by 
more  marked  prostration.  In  nearly  all  cases, 
even  if  the  temperature  is  high,  there  is  great 
coldness  of  the  extremities,  with  indications 
of  asphyxia. 

The  range  of  temperature  is  very  vari- 
able, and  it  shows  also  marked  oscillations  ; 
but  observations  on  the  surface  temperature 
are  not  reliable,  owing  to  the  great  chilling  of 
the  surface. 
_  Of  the  physical  signs,  those  of  pleural  effu- 
sion are  the  most  marked,  but  the  effusion 
sometimes  occurs  very  rapidly,  and  may  not 
do  so  till  shortly  before  death.  Bronchitic 
sounds,  &c,  may  of  course  also  be  present 

Even  when  severe  symptoms  have  deve- 
loped, recovery  may  take  place.  In  the  cases 
collected  by  Mr.  Spear,  four  out  of  twenty- 
three  recovered.  And  in  many  cases  which 
presented  marked  initial  symptoms,  and 
from  their  relations  to  infection  were  in  all 
probability  cases  of  the  disease,  the  more 
severe  symptoms  did  not  develop.  In 
some,  secondary  changes  in  the  lungs  ap- 
pear to  have  caused  death  at  a  much  later 
period. 

Death  usually  occurs  within  from  two  to  six 
days  from  the  onset  of  marked  symptoms. 
Eleven  of  the  twenty-three  cases  mentioned 
died  within  three  days.  Only  two  died  at 
eight  days,  and  these  from  septic  complica- 
tions. 

1  Arch,  do  Mid.  Exp6rimentale,  ii.  1800,  p.  70S. 


598      PUSTULE,  MALIGNANT 

When  recovery  occurs,  convalescence  is 
often  very  prolonged. 

Treatment. — Prophylactic  measures  are 
by  far  the  most  important.  Of  these  the 
careful  separation  and  disinfection  by  super- 
heated steam  of  all  wool  or  hair  which  shows 
suspicious  characters,  such  as  excess  of 
blood-staining,  dirt,  &c,  or  which  comes 
from  districts  where  anthrax  is  common, 
are  of  prime  importance.  The  characters 
and  origin  of  such  wool  or  hair  are  well 
known  to  those  engaged  in  such  trades. 
Next  in  importance  are  the  thorough  ven- 
tilation of  the  rooms  in  which  the  wool  is 
sorted,  and  the  greatest  care  in  washing  the 
hands,  changing  the  clothes,  &c.  The  effect 
of  such  precautions,  which  were  first  en- 
forced in  1884,  has  been  to  reduce  the  mor- 
tality from  the  disease  in  the  Bradford  dis- 
trict to  two  per  annum  during  the  years 
from  1884  to  1890  inclusive  ;  whereas  in  the 
period  of  ten  months  at  the  time  of  our  in- 
quiry in  1879-80  there  were  nine  cases  of 
malignant  pustule  with  two  deaths,  and 
twenty-three  cases  of  internal  anthrax  with 
nineteen  deaths.  (Lodge.1) 

Of  the  treatment  to  be  adopted  when 
the  fully  pronounced  symptoms  are  present, 
little  can  be  said.  The  evacuation  of  the 
fluid  from  the  pleura  is  certainly  indicated, 
and  the  internal  administration  of  strong 
meat  broths,  stimulants,  and  cardiac  tonics, 
especially  strophanthus.  But  when  once  the 
virus  has  entered  the  blood,  it  is  probable 
that  little  can  be  done  beyond  dealing  with 
complications  as  they  arise. 

Prophylactic  inoculation  does  not  appear 
to  be  applicable.  Moreover,  it  does  not  ap- 
pear that  one  attack  affords  protection  in 
man,  since  internal  anthrax  has  been  fatal 
in  some  who  have  suffered  previously  from 
malignant  pustule. 

2.  Gastro-Intestinal  and  other 
Forms. — Of  the  other  forms  of  internal 
anthrax  it  need  only  be  said  that  they  appear 
to  be  far  rarer,  and  that  their  symptoms  and 
treatment  correspond  with  those  described 
above,  when  they  occur  as  complications  of 
the  bronchial  form.  A  few  cases  are  on  record 
in  which  the  disease  has  followed  eating 
parts  of  animals  which  have  died  from  an- 
thrax, as  flesh,  liver,  &c.  In  these  cases 
lesions  were  found  in  the  stomach,  intestines, 
&c.  corresponding  to  those  described  in  the 
bronchi  in  wool-sorter's  disease  ;  the  mesen- 
teric glands  showing  a  condition  resembling 
that  of  the  bronchial  glands. 

The  symptoms  in  such  cases  are  mainly 
abdominal,  and  the  disease  is  usually  rapidly 
fatal. 

It  is  questionable  whether  many  of  the 
cases  which  have  been  described  as  gastro- 
intestinal, or  mycosis  intestinalis,  and  espe- 
cially where  there  is  a  phlegmonous  gastritis, 
are  not  due  to  other  bacteria.  In  none  of 
1  hoc.  cit.  p.  761. 
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the  cases  which  the  writer  has  examined 
have  anthrax  bacilli  been  found ;  in  some 
only  micrococci  were  present;  in  others, 
bacilli  which,  though  bearing  a  superficial 
resemblance  to  anthrax  bacilli,  proved  to 
possess  entirely  different  characters.  Micro- 
scopic examination  and  inoculation  of  ani- 
mals can  alone  decide  in  any  particular  case. 

W.  S.  Greenfield. 

PUTRID  FEVER.— A  synonym  for 
typhus  fever.    See  Typhus  Fever. 

PUTRID  SORE-THROAT. — Slough- 
ing ulceration  of  the  throat  from  any  cause 
such  as  diphtheria,  scarlatina,  or  syphilis 
See  Pharynx,  Diseases  of;  and  Tonsils 
Diseases  of. 

PYJEMIA  (nvov,  pus  ;  and  al/ia,  blood). — 
Synon.  :  Purulent  Infection ;  Fr.  Pyohemie  ; 
Ger.  Pyohanvie ;  Pyamie. 

Definition. — A  condition  of  blood-poison- 
ing which  gives  rise  to  fever,  accompanied 
either  by  severe  visceral  inflammations  and 
congestions,  or  by  certain  local  lesions,  which 
are  chiefly  venous  thrombosis,  embolic 
abscesses  in  the  viscera,  acute  suppurations 
of  the  serous  membranes  and  joints,  multiple 
abscesses  in  the  connective  tissue,  and  erup- 
tions upon  the  skin.  The  disease  is  usually, 
but  not  always,  sequential  to  a  wound  or 
injury. 

^Etiology  and  Pathology. — The  initiatory 
symptoms  and  the  anatomical  characters  of 
pyeemia  are  such  as  point  clearly  to  the  intro- 
duction of  some  morbid  material  into  the 
circulation,  and  not  unnaturally  gave  rise  to 
the  idea,  upon  which  the  name  of  the  disease 
was  founded,  that  this  material  was  pus. 
Several  considerations  formerly  appeared  to 
favour  this  belief,  amongst  which  were 
especially  these.  Hunter  believed  that  the 
lining  membrane  of  a  vein  secreted  pus. 
Now,  as  cases  of  pyaemia  were  found  to  be 
very  commonly  associated  with  phlebitis, 
and  also  with  what  were  thought  to  be  de- 
posits of  pus  in  the  viscera,  a  very  simple 
explanation  of  the  disease  seemed  to  be  that 
the  inflamed  vein  secreted  pus,  which  became 
mixed  with  the  blood,  and  was  carried  by 
the  circulation  to  some  distant  organ,  wherein, 
being  arrested,  it  formed  the  focus  of  a  sup- 
puration. 

Hunter  observed  that  in  cases  in  which  an 
injury  to  a  vein  proved  fatal,  the  coats  of 
the  injured  vein  were  swollen  and  thickened, 
and  its  lining  membrane  was  of  an  unusually 
red  colour;  and  he  supposed  that  the  frag- 
ments of  fibrin  and  the  softening  clots  often 
found  in  such  veins  were  the  products  of 
an  inflammation  of  their  lining  membrane, 
which  in  the  one  case  was  of  an  adhesive, 
in  the  other  of  a  suppurative  character.  He 
believed  that  the  coagula  generally  found  m 
inflamed  veins  were  the  means  whereby 
these  inflammatory  products  were  prevented 
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from  being  carried  into  the  circulation,  and 
that  if  such  coagula  were  not  formed,  pus 
secreted  by  the  inflamed  vein  might  be  mixed 
with  the  blood,  and  thus  distributed. 

Hunter,  though  perfectly  familiar  with  the 
secondary  abscesses  of  pysernia,  does  not 
seem  to  have  connected  them  with  the  intro- 
duction into  the  blood  of  morbid  material 
from  a  wound.  That  these  abscesses  were 
the  result  of  an  entrance  of  pus  into  the 
blood,  and  the  arrest  of  pus-globules  in  the 
capillaries  of  the  affected  organ,  was  main- 
tained by  others,  who  thus  looked  upon  the 
process  as  a  mechanical  transference  of  pus- 
cells  from  one  part  of  the  body  to  another. 
These  observers  supposed  that  in  healthy 
wounds  the  entrance  of  pus  into  the  veins  was 
prevented  by  the  formation  of  a  coagulmn, 
but  that,  if  this  coagulum  were  not  formed, 
or  became  broken  down,  pus  entered  the 
circulation,  and  gave  rise  to  the  secondary 
abscesses  by  its  arrest  in  distant  organs. 
This  view  was  supposed  to  be  confirmed  by 
Cruveilhier's  experiments,  in  which  he  in- 
jected mercury  into  the  veins,  and  found 
that  abscesses  were  formed  in  the  first  set  of 
capillaries  to  which  these  veins  were  distri- 
buted, and  that  such  abscesses  were  formed 
around  a  globule  of  mercury.  Thus,  if  the 
injection  were  made  into  the  systemic  veins, 
the  abscesses  were  formed  in  the  lungs;  if 
into  the  portal  vein,  they  were  formed  in 
the  liver. 

But  this  explanation  of  the  phenomena  of 
pyaemia  was  soon  found  to  be  insufficient, 
and  also  to  be  incompatible  with  many  facts 
since  ascertained.  Cases  of  pyaemia  occur  in 
which  there  is  no  primary  suppuration  from 
whence  the  pus  could  be  derived ;  there  is  no 
evidence  that  the  lining  membrane  of  a  vein 
ever  secretes  pus ;  the  secondary  abscesses 
of  pyaemia  are  not  deposits  of  pus,  but  true 
inflammations,  and,  if  examined  at  their  com- 
mencement, are  found  not  to  be  purulent. 
Again,  the  first  set  of  capillaries  occa- 
sionally escape,  and  the  secondary  lesions 
occur  in  parts  beyond  them  in  the  order  of 
the  circulation;  and  the  position  of  the 
abscesses— as,  for  instance,  in  the  lung, 
where  they  chiefly  occupy  the  lower  parts  of 
the  organ — is  not  explained  by  the  purely 
mechanical  theory.  Besides  which,  there 
are  the  general  symptoms  of  systemic 
poisoning  to  be  accounted  for,  and  these  are 
sometimes  so  severe  as  to  kill  the  patient 
before  any  secondary  lesions  are  developed. 
Experiments  upon  animals  show  that  the 
injection  into  the  veins  of  pus,  or  any  mate- 
rial containing  solid  particles,  is  usually 
followed  by  the  arrest  of  the  solid  particles 
in  the  first  set  of  capillaries  with  which  they 
meet,  and  a  consequent  obstruction  of  the 
capillary  circulation;  but  the  result  of  this 
capillary  obstruction  varies  according  to  the 
nature  of  the  obstructing  substance.  The 
injection  of  septic  liquids  filtered  from  solid 


particles  causes  fever  and  other  constitutional 
symptoms,  varying  according  to  the  virulence 
of  the  poison  contained. 

An  examination  of  the  symptoms  of  pyae- 
mia will  show  that  it  consists  of  two  series 
of  morbid  processes,  the  first  series  manifest- 
ing the  general  constitutional  disturbance 
due  to  the  systemic  poisoning,  the  second 
having  relation  to  the  secondary  lesions 
thereupon  developed.  Both  analogy  and 
morbid  anatomy  point  to  the  primary  cause 
of  these  being  the  introduction  into  the  blood 
of  an  animal  poison,  which  at  once  gives  rise 
to  the  first  series  or  the  general  disease  ; 
and  we  shall  see  that  the  secondary  lesions 
are  to  be  accounted  for,  either  by  a  venous 
thrombosis,  leading  to  a  capillary  embolism, 
or  by  a  stagnation  of  the  diseased  blood  and 
the  changes  which  ensue  thereupon. 

Of  the  exact  nature  of  the  poison  which 
gives  to  the  blood  in  pyaemia  its  infective 
character,  we  are  in  ignorance ;  and  it  is 
better  to  admit  this.  Our  powers  of  organic 
analysis  are  not  yet  sufficient  for  the  isolation 
of  the  subtle  but  potent  poisons  upon  which 
so  many  of  the  specific  diseases  depend. 
Micro-organisms  are  usually  found  in  the 
blood;  and  though  the  part  they  play  in 
connexion  with  pyaemia  is  not  yet  exactly 
and  with  certainty  defined,  there  is  good 
reason  to  believe  that  upon  their  presence 
and  action  depend  the  most  important  phe- 
nomena of  the  disease.  Even  though  in 
some  cases  of  pyaemia  it  may  not  be  possible 
during  life  to  discover  in  the  blood  the 
characteristic  organisms,  yet  nevertheless  the 
poison  may  have  been  elaborated  by  such 
organisms  and  introduced  from  without,  or 
the  organisms  which  have  produced  it  in  the 
body  may  since  have  undergone  destruction. 
But  wherever  and  however  the  poison  be 
generated,  and  whether  or  not  it  be  neces- 
sarily connected  with  the  presence  of  micro- 
organisms, it  seems  certain  that  there  are 
predisposing  causes  which  render  a  person 
peculiarly  prone  to  its  generation  or  reception. 

Of  predisposing  causes,  impure  air,  and 
especially  that  kind  of  impurity  which  residts 
from  the  presence  of  decomposing  animal 
matter,  is  doubtless  one  of  the  most  im- 
portant. Thus  the  crowding  together  of  a 
number  of  persons  with  suppurating  wounds, 
neglect  in  removing  the  discharges  and  ex- 
cretions from  sick  persons,  and  imperfect 
drainage,  are  causes  favouring  the  develop- 
ment of  pyamiia.  The  puerperal  condition 
is  also  a  powerful  predisposing  cause.  Disease 
of  important  excreting  organs,  whereby  effete 
materials  are  retained  in  the  blood,  also 
renders  a  person  more  liable  to  pyreniia,  as  is 
often  observed  in  cases  of  Bright's  disease;  and 
any  great  nervous  depression  (perhaps  because 
of  its  influenco  in  diminishing  excretion)  has  a 
like  effect.  Intemperance,  and  acute  fevers, 
probably  render  their  subjects  somewhat 
more  prone  to  pyremia;  but  it  is  a  mistako 
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to  assert  that  chronic  invalids,  or  persons  in 
weak  health,  have  any  special  liability  to  the 
disease.  Children,  though  by  no  means 
exempt  from,  are  somewhat  less  liable  to, 
pyaemia  than  adults. 

Pyaernia,  then,  is  caused  by  the  entrance 
into  the  blood  of  an  animal  poison,  which  in 
the  majority  of  instances  originates  in  a 
wound,  an  injury,  or  a  local  inflammation ; 
but  in  some  few  cases  it  has  been  impossible 
to  determine  where  the  disease  began. 
This  poison  under  favourable  conditions 
multiplies  in  the  blood ;  that  is  to  say,  its 
introduction  gives  rise  to  an  infective  process 
which  is  connected  with  the  presence  and 
development  of  micro-organisms. 

Pyaemia  is  especially  liable  to  follow  certain 
diseases  and  injuries,  and,  before  the  intro- 
duction of  antiseptic  surgery,  used  to  be  the 
gravest  danger  of  many  operations.  Thus,  it 
has  been  observed  in  frequent  association 
with  compound  fractures,  and  operations 
involving  the  section  of  a  bone  ;  after  injuries 
of  the  bones  of  the  head,  and  in  connexion 
with  acute  necrosis  of  the  long  bones  from 
suppurative  periostitis  ;  also  after  wounds  or 
injuries  of  veins ;  after  parturition  ;  in  con- 
nexion with  diffuse  cellular  inflammation, 
suppuration  of  the  internal  ear,  and  opera- 
tions upon  the  urinary  organs.  Facial  car- 
buncle is  a  disease  peculiarly  prone  to  lead  to 
pyaemia. 

Anatomical  Characters.  —  The  morbid 
anatomy  of  pyaemia  reveals  two  series  of 
changes — the  one  depending  upon  the  prim- 
ary infection  of  the  blood,  the  other  upon  the 
secondary  effects  of  this.  When  the  blood  is 
very  profoundly  infected,  the  results  of  general 
blood-poisoning  are  often  all  that  can  be 
found ;  the  patient  dies  before  the  secondary 
affections  can  be  produced.  When  the  poison 
is  less  virulent,  or  not  much  in  excess  of  the 
elirninative  powers,  or  meets  with  conditions 
unfavourable  for  its  development,  the  secon- 
dary lesions  predominate,  and  in  some  in- 
stances are  alone  discoverable  ;  but  in  most 
cases  changes  of  both  kinds  are  found. 

The  wound,  or  the  tissues  at  the  site  of  the 
primary  disease  or  injury,  from  whence  the 
poison  has  entered  the  blood,  may  be  found  in 
various  conditions.  There  is  often,  but  not 
always,  suppuration  present,  and  the  wound  is 
bathed  in  foul  and  unhealthy  pus ;  or  the 
wound  may  be  dry,  and  discharging  only  a 
little  thin  ichor  ;  or  the  cellular  tissue  may 
be  infiltrated  with  sero-purulent  fluid.  The 
veins  in  the  neighbourhood  of  the  diseased 
tissues  are  often  found  blocked  with  coagula, 
extending  a  variable  distance  along  their 
channels,  and  in  different  stages  of  disintegra- 
tion. These  clots  may  be  soft  and  dark,  or 
firm  and  adherent  to  the  lining  membrane  of 
the  vein,  and  partially  decolorised ;  or  they 
may  be  broken  down  in  the  centre  to  a 
reddish-yellow  pulpy  material,  consisting  of 
disintegrated  fibrin.    Sometimes  the  whole 


clot  is  thus  softened,  and  the  fragments  of 
fibrin  have  been  partly  carried  away  into 
the  circulation.  Occasionally,  but  rarely,  the 
clots  contain  real  pus;  but  the  puriform 
material  found  in  the  vessels  is  usually  only 
broken-down  fibrin,  and  the  debris  of  cells. 

An  abscess  may,  however,  open  into  a 
vein,  and  thus  pus  may  gain  a  direct  entrance 
into  its  channel ;  in  such  a  case  a  coagulum, 
consisting  of  a  mixture  of  pus  and  blood,  is 
found  in  the  vessel,  and  we  have  a  true 
purulent  clot.  Softening  thrombi  are  found 
with  especial  frequency  in  connexion  with 
injuries  and  diseases  of  bone,  as,  for  instance, 
in  the  sinuses  of  the  dura  mater  after  bruising 
of  the  cranial  bones,  or  in  consequence  of 
caries  of  the  bones  of  the  ear ;  or  in  the  veins 
of  an  unhealthy  stump,  in  which  there  is 
inflammation  or  necrosis  of  the  bone. 

But  it  may  be  certainly  affirmed  that 
many  cases  of  pyaemia  occur  in  which  no 
thrombi  are  found,  and  in  which  the  most 
careful  examination  fails  to  detect  any  mor- 
bid condition  whatever  of  the  veins.  It  is 
necessary  to  point  this  out,  because  it  has 
been  erroneously  asserted  by  some  that 
phlebitis  is  an  essential  process  in  the  disease. 
It  is  to  be  observed  also  that  the  presence  of 
pus  is  not  a  necessary  element  in  the  causa- 
tion of  pyaemia,  as  was  once  supposed;  well- 
marked  cases  have  been  seen  in  which  there 
has  been  neither  wound  nor  suppuration  for 
its  origin.  When  a  wound  does  exist,  how- 
ever, it  is  usually  found  in  an  unhealthy  con- 
dition, and  in  this  may  probably  be  found 
the  explanation  of  the  spread  of  pyaemia  by 
contagion.  Healthy  granulations  do  not 
allow  the  entrance  of  septic  matter  into  the 
blood ;  a  wound  may  be  bathed  with  foetid 
fluids  of  a  most  poisonous  character,  and  yet 
none  may  be  absorbed,  as  has  been  proved 
experimentally  by  Chauveau ;  but  if  the  sur- 
face of  the  wound  becomes  unhealthy,  the 
granulations  no  longer  present  a  barrier  to 
the  absorption  of  poisonous  fluids.  This  may 
be  due,  as  Sir  William  Savory  has  suggested, 
to  the  dialysing  property  of  animal  mem- 
branes. If,  then,  the  secretions  or  exhala- 
tions of  an  unhealthy  wound  come  in  contact 
with  another  secreting  surface,  an  unhealthy 
action  may  thereby  be  set  up  on  that  sur- 
face, producing  a  condition  favourable  to 
the  production  and  absorption  of  poisonous 
material.  This  explains  the  prevalence  of 
pyaemia  where  a  number  of  persons  with  open 
wounds  are  crowded  together.  A  similar 
condition  of  wound  may  also  be  induced  by 
neglect  of  other  sanitary  precautions,  espe- 
cially by  the  presence  of  decomposing  animal 
matter,  and  the  escape  of  sewer-gas  into  the 
air  surrounding  the  patient. 

In  cases  of  acute  pyaemia  the  morbid 
changes  found  2)ost-mortem  are  chiefly  con- 
gestion and  softening  of  the  viscera,  local 
stagnation  and  extravasation  of  blood,  and 
a  general  blood- staining  of  the  tissues— con- 
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ditions  indicating  profound  changes  in  the 
state  of  the  blood.  In  what  these  changes 
consist  we  are  at  present  ignorant;  but 
usually  the  blood  contains  an  excess  of  leu- 
cocytes, and  its  fibrin  is  diminished  in  quan- 
tity and  lacks  contractility. 

When  the  disease  is  not  of  this  acutest 
form,  but  is  of  longer  duration,  there  are 
developed  those  secondary  lesions  which  are 
especially  characteristic  of  pyaemia. 

Most  notable  and  commonest  among  these 
are  the  so-called  '  secondary  deposits '  or 
'  secondary  abscesses '  of  pyaemia.  These 
are  found  most  frequently  near  the  surface 
of  the  viscera,  and  are  the  result  of  the 
obstruction  of  the  terminal  branches  of  the 
vessel  supplying  the  part  with  blood.  This 
obstruction  is  followed  by  engorgement  and  J 
extravasation,  by  inflammation,  and  by  rapid 
necrosis  or  suppuration.  It  is  necessary 
more  fully  to  describe  this  process  before 
giving  an  account  of  the  morbid  anatomy  of 
individual  organs  thus  affected.  The  obstruc- 
tion may  be  caused  in  several  ways. 

(1)  It  may  be  embolic.    A  portion  of  a 
disintegrating  clot  may  be  carried  into  the 
circulation,  until  it  meets  with  an  artery  too 
Bmall  to  allow  its  transmission,  or  with  the 
first  set  of  capillaries  in  its  route,  wherein  it 
becomes  arrested.    In  this  way  a  portion  of 
the  organ  is  deprived  of  its  arterial  blood- 
supply,  and  in  consequence  of  the  absence  of 
the  vis  a  tergo  of  the  heart,  regurgitation 
takes  place  from  the  veins  into  the  capil- 
laries,  and   even  into    the    terminal  ar- 
teries, giving  rise  to  a  venous  engorgement 
of  the  affected  region.    The  nutrition  of  the 
capillaries  being  interfered  with  by  the  lack 
of  arterial  blood,  their  walls  become  altered 
or  necrosed,  and  extravasation  of  blood  takes 
place,  the  area  of  extravasation  correspond- 
ing with  the  part  supplied  by  the  obstructed 
Teasel.   At  the  same  time  the  vessels  of  the 
tissues  immediately   surrounding   the  ob- 
structed region  become  dilated,  and  so  form 
a  zone  of  intense  hyperemia.    So  far,  thi3 
process  is  only  what  occurs  in  any  case  of 
embolism  (as,  for   instance,  when  minute 
fragments  of  fibrin  are  detached  from  an 
inflamed  mitral  valve),  but  the  importance 
of  the  process  in  pyamia  depends  upon  the 
changes  which  subsequently  occur.  Now  the 
changes  which  occur  in  the  tissues  of  a  part 
the  seat  of  embolism  depend  upon  the  cha- 
racter of  the  embolus.    If  the  embolus  come 
from  a  part  wherein  putrefaction  is  active, 
the  same  process  will  be  set  up  in  the  tissues 
in  which  the  embolus  is  arrested  ;  if  the  part 
in  which  it  originates  be  in  a  state  of  inflam- 
mation, a  corresponding  inflammation  will 
ensue ;  if  the  embolus  be  purulent,  or  come 
from  a  suppurating  region,  suppuration  will  j 
occur;  if  it  have  origin  in  agangrenous  area, 
gangrene  will  usually  follow  in  the  spot  to 
which  it  is  carried.    It  will  be  seen,  there- 
fore, that  the  area  affected  by  the  embolism 


at  first  undergoes  those  changes  in  nutrition 
which  are  common  to  embolism  generally ; 
but  to  these  are  added  certain  special  and 
destructive  processes,  which  vary  in  their 
activity  and  character  with  the  activity  and 
character  of  the  process  in  progress  at  the 
spot  from  whence  the  embolus  comes.  Each 
of  these  two  changes  is  modified  by  the  other. 
The  mechanical  effects  of  the  embolism  pass 
into  the  destructive  processes  set  up  by  the 
infected  embolus ;  and  the  destructive  pro- 
cesses originated  by  the  infected  embolus 
are  expended  upon  tissues  already  altered 
by  the  mechanical  effects  of  embolism,  with 
results  proportionately  modified.  Thus  the 
suppurative  process  usually  leads  to  the 
formation  of  a  comparatively  small  quan- 
tity of  true  pus,  which  is  mixed  with  a 
relatively  large  amount  of  the  debris  of 
necrosis. 

If,  then,  the  embolus  originate  in  a  wound 
infected  with  the  pysemic  poison,  it  sets  up 
an  unhealthy  inflammation  and  rapid  disin- 
tegration of  the  tissues  wherein  it  is  arrested. 
The  important  difference,  therefore,  between 
pysemic  and  other  embolism  consists  in  the 
fact  that  the  pysemic  embolus  is  composed 
of  infected  clot.  It  has  been  by  some  main- 
tained that  this  is  the  sole  mode  of  production 
of  the  secondary  pysemic  formations.  This 
is  incorrect,  for,  although  such  formations 
doubtless  often  have  such  an  origin,  they  may 
also  arise  in  a  different  manner.  The  embolic 
theory  will  not  account  for  cases  in  which 
the  first  set  of  capillaries  in  the  order  of  the 
circulation  from  the  seat  of  injury  escape,  and 
secondary  deposits  are  found  in  other  organs 
beyond;  as,  for  instance,  where  they  occur  in 
the  liver  after  an  injury  of  the  head,  and  the 
lungs  are  not  affected.  Neither  does  this 
theory  explain  the  cases  in  which  the  joints 
only  are  affected,  as  in  connexion  with 
gonorrhoea  or  scarlatina;  nor  are  the  chronic 
cases  in  which  only  superficial  abscesses 
occur  thus  explicable.  It  must  be  remem- 
bered, too,  that  the  lesions  in  the  lungs  are 
found  chiefly  in  the  inferior  parts  of  the 
organ,  which  is  not  what  would  be  expected 
were  their  origin  always  embolic. 

(2)  The  capillary  obstruction  may  be  caused 
by  a  local  stagnation  depending  upon  the 
poisoned  state  of  the  blood.  The  infection 
of  the  blood  interferes  with  the  normal  inter- 
change between  this  fluid  and  the  tissues, 
and  produces  a  tendency  to  coagulation  in 
the  minuter  vessels.  This  coagulation  is 
especially  prone  to  occur  in  organs  or  parts 
of  organs  already  congested,  for  where  the 
circulation  is  slow  the  impurity  will  be 
the  greater.  In  this  way  the  greater  fre- 
quency of  the  secondary  lesions  in  the  lower 
than  in  the  upper  part  of  the  lungs  is  accounted 
for.  When  this  form  of  thrombosis  has  taken 
place,  the  part  so  affected  is  in  a  condition 
similar  to  that  above  described  as  due  to 
embolism,  and  the  same  series  of  changes 
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ensiles.  It  must  be  remembered,  also,  tbat 
the  impurity  of  the  blood,  interferes  with  the 
nutrition  of  the  vessels,  which  thus  easily 
allow  of  the  extravasations  that  are  so  fre- 
quently found,  not  only  in  the  viscera,  but 
on  the  surface  of  the  skin  and  mucous  mem- 
branes. 

(3)  Cases  are,  however,  occasionally  met 
with  in  which  the  clinical  symptoms  of 
blood-poisoning  are  associated  with  the  for- 
mation of  visceral  abscesses,  but  in  which 
after  death  no  evidence  of  either  embolism 
or  thrombosis  can  be  discovered. 

(4)  In  another  and  more  numerous  class  of 
cases,  usually  of  the  less  acute  kind,  the  disease 
expends  itself  chiefly  upon  the  surface  of  the 
body,  and  abscesses  are  found  in  the  sub- 
cutaneous or  inter-muscular  cellular  tissue,  the 
viscera  altogether  escaping.  Here  we  often 
have  evidence  of  a  thrombosis  preceding  the 
suppuration  ;  and  the  pus  contained  in  such 
abscesses  is  frequently  found  mixed  with  con- 
siderable quantities  of  blood-clot  in  various 
stages  of  disintegration. 

(5)  There  is  also  a  group  of  cases  in  which 
the  local  manifestations  of  the  disease  are 
chiefly  or  entirely  confined  to  the  joints, 
and  certain  structures  connected  therewith, 
namely,  the  sheaths  of  tendons  and  the 
fibrous  fasciae. 

It  has  been  shown  by  Dr.  Burdon  Sander- 
son that  great  numbers  of  microzymes  may 
be  found  in  the  blood  and  inflammatory 
exudations  of  animals  suffering  from  acute 
infective  fever,  produced  by  inoculation  of 
septic  matter.  Others  (Wilks,  Moxon, 
Goodhart)  have  failed  to  find  bacteria  in  the 
blood  of  living  cases  of  pyaemia,  though  they 
may  be  found  in  great  numbers  after  death. 
The  committee  appointed  by  the  Pathological 
Society  '  to  investigate  the  nature  and  causes 
of  those  infective  diseases  known  as  pyaemia, 
septicaemia,  and  purulent  infection,'  state 
that,  '  although  bacteria  of  various  forms 
were  found  in  the  blood  in  a  number  of  cases, 
they  could  not  be  found  in  all  the  cases,  nor 
were  they  discovered  constantly  in  those 
cases  where  at  one  or  other  time  they  were 
present '  {Trans,  of  Path.  Soc,  vol.  xxx. 
p.  44). 

But  the  arrest  of  micrococci  in  the  tissues 
in  connexion  with  the  thrombi  and  emboli 
30  frequently  observed  in  pyaemia  would  seem 
with  great  probability  to  be  the  important 
factor  in  the  production  of  the  secondary 
abscesses.  The  conditions  are  just  such  as 
would  favour  the  development  of  these  organ- 
isms, and  the  success  of  their  attack  upon 
the  tissues  ;  that  is  to  say,  the  micro-organ- 
isms are  arrested  in  a  part  which  is  rendered 
vulnerable  by  the  interference  with  its  blood- 
supply  and  the  consequent  impairment  of  its 
nutrition,  while,  at  the  same  time,  the  access 
of  the  leucocytes  to  the  micro-organisms  is 
impeded,  and  their  power  of  incorporating 
and  destroying  them  diminished.  But  for  tbe 


attainment  by  the  micrococci  of  a  harmful 
ascendency  in  the  tissues  there  is  also  neces- 
sary a  certain  degree  of  susceptibility  on  the 
part  of  tbe  infected  individual,  and  we  do  not 
yet  know  precisely  in  what  this  susceptibility 
consists,  or  how  it  is  produced.  There  is  this 
notable  fact,  moreover,  which  gives  great 
countenance  to  the  importance  of  micro- 
organisms in  pyaemia — that  since  the  general 
adoption  of  the  antiseptic  method  of  treating 
wounds,  the  basis  of  which  is  the  exclusion 
or  destruction  of  these  micro-organisms,  the 
number  of  cases  of  pyaeinia  has  been  enor- 
mously diminished,  and  that  as  a  sequence 
of  operations  performed  with  antiseptic  pre- 
cautions it  is  almost  unknown. 

It  is  difficult  to  explain  the  occurrence  of 
the  joint-affections,  and  the  especial  vulner- 
ability of  certain  organs  to  the  secondary 
inflammations  of  pyaemia.  All  that  can  be 
said  on  this  part  of  the  subject  is  that  the 
poison  of  pyaemia  selects  certain  organs  and 
tissues  wherein  to  expend  itself,  just  as  that 
of  rheumatism,  syphilis,  or  typhoid  fever 
does. 

Having  thus  far  considered  the  general 
pathology  of  the  disease,  it  will  be  convenient 
to  pass  to  the  morbid  anatomy  of  individual 
organs.  The  lungs  are  usually  congested 
throughout,  and  are  very  prone  to  the  secon- 
dary lesions.  These  are  found  chiefly  near 
the  surface  and  in  the  lower  and  posterior 
portions,  and  consist,  in  the  early  stage  of 
the  process,  of  small  extravasations  and 
patches  of  congestion ;  the  minuter  branches 
of  the  pulmonary  artery  are  herein  found 
plugged  with  coagulum  ;  and  haemorrhage, 
or  inflammatory  exudation,  has  taken  plaoe 
into  the  surrounding  tissues.  Thus  we  have 
a  patch  of  pulmonary  haemorrhage,  or  of 
lobular  pneumonia.  Later  on,  the  centre  of 
this  area  of  consolidation  is  found  in  a  state 
of  necrosis,  and  its  circumference  surrounded 
by  a  ring  of  intense  congestion.  The  process 
of  disintegration  occurs  with  great  rapidity, 
and  the  central  portion  of  the  nodule  may 
be  found,  within  forty-eight  hours  of  the  first 
symptom  of  pulmonary  mischief,  broken 
down  into  a  soft  yellow  puriform  material,  or 
even  containing  true  pus.  The  nodules  are 
perfectly  circumscribed,  and  average  in  size 
about  that  of  a  hazel-nut,  though  they  may 
be  smaller  or  larger.  On  section,  they  are 
seen  to  consist,  in  the  centre,  of  a  cavity  filled 
with  pus  or  puriform  dibris ;  surrounding 
this  is  an  area  of  pneumonic  consolidation, 
the  circumference  of  which  is  formed  by  a 
narrow  ring  of  intense  congestion.  The  sur- 
rounding lung  is  usually  simply  congested, 
or  it  may  even  be  natural  in  appearance.  An 
examination  of  the  early  stages  of  these 
changes  shows  the  first  step  in  the  process  to 
be  a  blocking  of  the  minute  branches  of  the 
pulmonary  artery;  and  this  may  depend 
either  upon  thrombosis  or  upon  embolism ; 
but,  in  whichever  manner  it  originates,  it  is 
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followed  by  a  rapid  exudation  into,  and  dis- 
integration of,  the  portion  of  lung  to  which 
the  blocked  vessels  belong.  It  has  been 
pointed  out  that  these  changes  take  place 
Cthiefly  in  parts  of  the  lung  near  the  surface. 
The  result  of  this  is  that  the  pleura  becomes 
involved  in  the  inflammation,  and  those 
nodules  which  have  reached  the  surface  of 
the  lung  are  coated  with  a  patch  of  lymph, 
which  may  subsequently  become  part  of  a 
more  general  pleurisy.  Or  one  or  more  of 
the  abscesses  may  burst  into  the  pleura, 
when  a  rapid  effusion  of  sero-purulent  fluid 
takes  place  into  its  cavity. 

Pleurisy  may,  however ,  occur  independently 
of  the  lung-disease;  and  in  this  case,  also,  the 
effusion  becomes  rapidly  purulent.  In  the 
early  stage  of  the  disease  numerous  sub- 
pleural  ecchymoses  are  frequently  found. 
Pleurisy  is  especially  prone  to  occur  in  those 
cases  of  pyemia  originating  in  caries  of  the 
bones  of  the  ear,  and  in  children  thus  affected 
is  often  the  first  symptom  of  the  pyaemic 
infection. 

The  heart  is  liable  to  be  affected  by  the 
same  kind  of  embolic  abscesses  as  are  found 
in  other  organs.  They  occur  most  often  in 
pyaemia  from  acute  necrosis,  in  young  per- 
sons. In  the  early  stage  small  spots  of 
congestion,  due  to  the  plugging  of  small 
arteries,  are  found  both  on  the  surface  and 
in  the  substance  of  the  heart,  and  also 
beneath  the  endocardium.  Later  on,  small 
cavities  containing  pus  or  puriform  fluid,  and 
surrounded  by  a  zone  of  congestion,  are  found 
in  the  walls  of  the  organ.  These  abscesses 
are  sometimes  very  numerous,  and  may  occur 
in  any  part  of  the  organ ;  they  may  open  on 
the  surface  or  into  the  cavity  of  the  heart  ; 
the  muscular  tissue  around  them  is  softened 
and  broken  down.  The  pericardium  may 
thus  become  inflamed  from  the  contiguity  of 
an  abscess  in  the  wall  of  the  heart ;  but,  as 
with  the  pleura,  pyamic  pericarditis  may 
occur  independently  of  such  an  origin,  and 
in  either  case  the  effusion  rapidly  becomes 
purulent.  The  same  process  may  lead  to 
inflammation  of  the  endocardium. 

The  brain,  although  less  frequently  the 
seat  of  pytemic  abscess  than  many  of  the 
organs,  may  be  the  sole  organ  affected  by  the 
secondary  lesions;  and  it  not  uncommonly 
happens,  when  this  is  so,  that  the  general 
symptoms  are  unusually  slight.  Small  ex- 
travasations  are  often  found  in  the  subarach- 
noid tissue.  Circumscribed  softening,  ending 
in  abscess,  is  most  frequent  in  the  white 
matter  of  the  brain.  It  commences  as  a 
patch  of  red  softening,  due  to  obstructed 
vessels,  which  subsequently  changes  to  a 
reddish-yellow  pulp,  or  to  greenish  pus,  en- 
closed by  a  more  or  less  defined  wall.  Such 
an  abscess  may  run  a  very  chronic  course, 
and  is  then  found  enclosed  in  a  cyst  of  con- 
nective tissue. 

The   peritoneum  is  occasionally  found 


acutely  inflamed,  its  surface  vascular  and 
coated  with  lymph  or  pus ;  in  other  cases 
the  membrane  is  spotted  with  numerous 
ecchymoses.  Peritonitis  may  also  be  set  up 
by  secondary  abscess  of  the  hver  making  its 
way  to_  the  surface,  or  even  bursting  into  the 
abdominal  cavity.  In  some  cases  of  stran- 
gulated hernia,  death  takes  place  with  great 
rapidity  after  operation,  from  absorption  of 
septic  fluid  which  has  escaped  from  the  sac 
into  the  abdominal  cavity.  In  addition  to 
the  usual  visceral  conditions,  the  peritoneum 
is  then  found  vascular,  and  slightly  coated 
with  commencing  exudation. 

In  acute  cases  of  pyaemia  the  alimentary 
canal  may  present  patches  of  intense  con- 
gestion, or  numerous  small  spots  of  subserous 
haemorrhage. 

The  liver  is,  next  to  the  lungs,  the  organ 
in  which  secondary  deposits  are  most  fre- 
quently found  in  pyaemia.    In  acute  cases 
the  organ  is  found  congested,  softened,  and 
swollen;  it  has  lost  elasticity;  and  its  texture 
on  section  is  confused  and  clouded.  Secon- 
dary abscess  is,  of  course,  especially  prone  to 
occur  in  connexion  with  dysenteric  and  other 
lesions  of  the  bowel,  but  is  also  found  in  cases 
of  general  pyaemia,  originating  in  any  part  of 
the  body.    It  commences  by  plugging  of  the 
portal  capillaries,  leading,  as  has  been  ex- 
plained with  regard  to  the  lung,  to  congestion 
and  stagnation  of  blood  in  the  affected  por- 
tion ;  the  nutrition  of  this  portion  being  thus 
interfered  with,  necrotic  changes  soon  com- 
mence, and  the  infective  character  of  the 
clot  gives  the  start  to  destructive  inflamma- 
tion. The  capillaries  surrounding  the  diseased 
area  dilate,  and  inflammatory  exudation  oc- 
curs into  its  circumference  ;  at  the  same  time 
central  disintegration  is  rapidly  going  on ; 
and  in  a  short  time  we  find  a  purulent  col- 
lection, surrounded  by  a  zone  of  exudation 
and  congestion.   Occasionally  these  abscesses 
run  a  more  chronic  course,  and  become  en- 
cysted;  and  it   seems  probable   that  the 
tropical  hepatic  abscesses,  which  often  attain 
a  large  size,  have  an  embolic  origin,  con- 
nected with  the  ulceration  of  dysentery,  and 
may  thus  be  classed  with  pyaemic  suppura- 
tions.   It  must  be  remembered  that  pyaemic 
abscess  in  other  parts  is  not  always  acute. 
Sometimes,  but  more  rarely,  hepatic  abscess 
originates  in  embolism  of  the  hepatic  artery, 
in  which  case  the  suppurations  are  usually 
smaller  and  more  scattered. 

The  spleen  may  be  simply  swollen  and 
soft,  or  may  contain  abscesses  precisely  re- 
sembling those  described  in  the  liver";  the 
same  may  be  said  of  the  kidneys. 

Inflammation  of  the  bones  and  joints  may 
be  either  the  cause  or  the  effect  of  pyemia. 
The  frequency  with  which  pyremia  originates 
in  diffuse  periostitis  and  osteo-myelitis  is  well 
known.  In  such  cases  the  heart  and  kidneys 
are  especially  liable  to  be  the  seat  of  secon- 
dary deposits,  and  the  disease  is  generally  of 
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a  severe  form.  The  bone  is  found  stripped 
of  its  investing  periosteum,  and  separated 
from  it  by  a  quantity  of  pus.  The  surface  of 
the  bone  is  bare,  and  of  a  yellowish-white 
colour ;  the  medulla  is  usually  also  inflamed, 
and  is  tumid  and  vascular,  or  it  may  be 
infiltrated  to  a  varying  extent  with  purulent 
fluid.  Sometimes,  as  after  amputation,  the 
medulla  is  the  part  chiefly  affected,  and  the 
inflammation  extends  to  a  greater  distance 
along  the  interior  than  the  exterior  of  the 
bone.  These  changes  may  also  be  secondary 
effects  of  pyaemic  infection  from  disease  of 
other  parts.  The  disease  is  usually,  arrested 
at  the  epiphyses,  but  it  may  spread  to  the 
adjacent  joints.  The  joint-affection  most 
commonly  found  in  pyaemia  is  an  extremely 
rapid  suppuration.  In  no  other  kind  of 
joint-inflammation  does  the  destruction  of 
the  tissues  involved  so  quickly  take  place. 
The  cartilages  may  be  found  extensively 
ulcerated,  and  the  joint  filled  with  purulent 
fluid,  within  forty-eight  hours  of  the  first 
symptom  of  inflammation.  At  first  the  sy- 
novial membrane  is  swollen  and  vascular, 
and  the  joint  distended  with  a  slightly  turbid 
fluid.  This  fluid  usually  quickly  becomes 
purulent,  and  superficial  erosions  and  soften- 
ing of  the  cartilages  occur,  soon  leading  to 
extensive  ulceration  and  irreparable  destruc- 
tion of  the  joint. 

A  less  acute  form  of  pyaemic  arthritis  is, 
however,  not  uncommon,  in  which  several 
joints  in  succession  become  painful  and  dis- 
tended, the  effusion  not  becoming  purulent, 
but  subsiding  after  a  variable  period.  '  Gonor- 
rhoeal  rheumatism '  is  an  example  of  this, 
and  the  joint-swellings  occurring  in  women 
suffering  from  vaginal  and  uterine  discharges 
are  of  the  same  kind.  This  affection  of  the 
joints  frequently  leads  to  adhesions,  but  oc- 
casionally runs  on  to  suppuration.^  Scarla- 
tinal pyaemia  (in  which  the  infection  takes 
place  from  the  ulcers  in  the  throat),  though 
often  of  a  severe  kind,  is  not  infrequently 
attended  with  merely  serous  effusions  into 
the  joints,  from  which  complete  recovery 
takes  place. 

In  some  cases  the  inflammation,  instead 
of  attacking  the  synovial  membrane,  affects 
the  fibrous  structures  around  and  outside  the 
joints,  or  the  sheaths  of  tendons,  causing 
thickening  and  matting  together  of  these 
tissues,  and  thus  interfering  with  the  mobility 
of  the  joint. 

The  muscles  and  cellular  tissue  are  often 
invaded  by  pyaemic  abscesses,  and  by  inflam- 
matory exudations  and  extravasations  of 
blood.  In  the  muscles  the  process  com- 
mences in  the  cellular  tissue  between  the 
fibres.  Abscess  in  the  inter-muscular  septa 
and  the  subcutaneous  cellular  tissue  is  often 
the  result  of  the  more  chronic  forms  of 
pyicmia. 

The  shin  in  many  eases  of  pyaemia  is  found 
more  or  less  jaundiced;  petechia  and  suda- 


rnina  are  not  uncommon ;  and  sometimes  a 
pustular  eruption  is  seen.  Patches  of  livid 
congestion  also  occur,  some  of  which  may 
have  passed  into  gangrene  in  the  centre  or 
where  subjected  to  pressure. 

The  morbid  anatomy  of  other  organs 
shows  that  secondary  abscesses  may  occur  in 
almost  any  situation ;  among  the  less  rare 
may  be  mentioned  the  eye,  the  prostate 
gland,  and  the  testicle. 

Symptoms. — A  patient  who  has  become  the 
subject  of  pyaemia,  often  appears  to  be  pro- 
gressing quite  favourably  up  to  the  moment 
when  the  disease  attacks  him ;  in  other  cases 
there  may  have  been  loss  of  appetite,  depres- 
sion, or  restlessness,  for  a  day  or  two,  with 
perhaps  some  little  elevation  of  temperature. 
The  wound,  if  there  be  one,  has  probably 
assumed  an  unhealthy  appearance  ;  its  sur- 
face may  be  dry,  or  the  discharge  may  be 
thin  and  offensive,  the  healing  process  is 
arrested,  and  recent  adhesions  may  give  way. 
The  attack,  however,  is  usually  sudden,  and 
is  almost  invariably  ushered  in  by  a  severe 
rigor,  followed  by  sweating.  The  rigors  are 
of  variable  duration  and  frequency,  but  are 
usually  severe  while  they  last ;  occasionally 
they  recur  with  such  regularity  as  to  simulate 
ague.  The  patient  at  first  may  not  feel  par- 
ticularly ill,  but  he  rapidly  becomes  so. 
Pains  in  the  limbs  and  general  uneasiness 
occur ;  the  pulse  becomes  weak  and  rapid ; 
fever,  of  an  intermittent  type,  commences, 
with  its  usual  accompaniments  of  loss  of 
appetite,  restlessness,  and  thirst.  The  tongue 
becomes  dry  and  brown  ;  the  bowels  may  be 
either  constipated,  or  loose  and  irritable  ;  and 
the  skin  and  conjunctivae  may  become  jaun- 
diced. If  the  infection  be  profound,  the 
prostration  is  extreme ;  there  are  usually  cough 
and  dyspnoea ;  muttering  delirium  sets  in 
early,  and  soon  leads  to  unconsciousness  and 
death.  In  such  cases  the  blood-poisoning 
kills  before  there  is  time  for  the  development 
of  any  secondary  lesions. 

In  less  acute  cases  local  symptoms  soon 
begin  to  appear.  A  day  or  two  after  the 
initial  rigor,  pain  and  swelling  of  one  or  more 
joints  occur,  or  a  subcutaneous  abscess  forms, 
or  discolorations  or  pustules  are  seen  on  the 
skin.  Cough,  attended  with  rusty  expectora- 
tion, is  common ;  the  respirations  are  rapid 
and  shallow ;  there  is  pain  in  the  chest;  and 
perhaps  dyspnoea  or  orthopnoea  from  pleuritic 
effusion.  Meanwhile  the  depression  increases ; 
jaundice  frequently  comes  on;  and  the  face 
assumes  a  pinched  and  anxious  expression. 
There  is,  moreover,  often  a  peculiar  sweet 
smell  about  the  patient,  somewhat  resembling 
that  of  diabetic  urine.  The  rigors  mostly 
cease  after  the  first  few  days,  but  the  tem- 
perature usually  maintains  a  remittent 
character.  The  skin  shows  a  tendency  to 
slough  on  very  slight  pressure,  so  that 
troublesome  bedsores  easily  form  ;  and 
patches  of  superficial  gangrene  sometimes 
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occur  without  any  such  provocation.  Vomit- 
ing is  not  a  symptom  of  frequent  occurrence ; 
and  though  there  is  usually  no  appetite,  yet 
nourishment  is  often  freely  taken  aud  digested. 
The  cerebral  symptoms  are  not  usually  severe, 
unless  there  be  secondary  lesions  in  the  brain, 
but  there  is  often  a  low  form  of  delirium;  and 
towards  the  end  the  patient  usually  becomes 
unconscious,  and  passes  the  evacuations  un- 
knowingly. Death  may  occur  from  general 
exhaustion;  or  from  the  severity  of  some 
local  lesion,  as,  for  example,  from  pericarditis, 
pleurisy,  or  cerebral  abscess. 

The  duration  of  the  disease  is,  in  the 
majority  of  cases,  from  a  week  to  ten  days. 
It  may,  however,  prove  fatal  in  forty-eight 
hours ;  or,  on  the  other  hand,  it  may  be  pro- 
longed for  weeks  or  even  years. 

Pyaemia  may  commence  at  any  stage  of 
disease  or  injury ;  the  most  common  period 
of  invasion  is  during  the  second  week. 

Certain  peculiarities  must  be  noted  con- 
cerning some  forms  of  pyaemia,  for  which  no 
satisfactory  explanation  can  be  given.  For 
instance,  in  acute  necrosis,  pyaemia  symptoms 
are  frequently  seen  almost  from  the  com- 
mencement  of  the  disease,  and  yet  these 
cases  of  pyaemia  are  sometimes  of  very  long 
duration.  Such  cases,  though  severe,  are 
among  the  least  fatal ;  and  when  death  does 
take  place,  abscesses  are  usually  found  in  the 
heart  and  kidneys.  The  pyaemia  arising  from 
disease  of  the  internal  ear  is  especially  prone 
to  lead  to  pleurisy,  which  is  often  the  pro- 
minent condition  throughout.  That  variety 
of  pyaemia  associated  with  gonorrhoea  and 
with  scarlatina  tends  especially  to  affect  the 
joints,  and  these  are  often  the  only  parts  in- 
vaded; but  this  joint-inflammation  is  very 
different  from  that  which  occurs  in  the 
course  of  other  cases  of  pyaemia,  for  the 
effusion  is  generally  slight,  and  does  not 
usually  become  purulent.  Such  joint-affec- 
tions are  not  uncommon  after  parturition. 

Chronic  Pycemia.— There  is,  moreover,  a 
chronic  form  of  pysemia  which  is  not  rare, 
and  which  is  sometimes  the  prolonged  termi- 
nation of  an  acute  attack,  but  more  often  is 
from  its  commencement  characterised  by  the 
absence  or  slight  degree  of  the  constitutional 
disturbance.  In  this  form  of  the  disease  ill- 
defined  purulent  collections  occur,  mostly  in 
the  connective  tissue  (subcutaneous,  sub- 
periosteal, or  inter-muscular),  which  quickly 
reach  a  large  size  in  a  singularly  quiet  and 
painless  manner,  and  with  little  or  no  febrile 
disturbance.  Similarly  quiet  swellings  or 
suppurations  of  joints  may  ensue;  often  there 
is  an  obvious  phlebitis,  and  often  also  there 
are  wdematons  patches  and  puffy  swelhngs, 
indicative  of  the  blocking  of  less  accessible 
veins.  In  some  of  these  cases  rigors  occur, 
and  profuse  sweatings,  with  progressive 
emaciation,  pallor,  and  weakness ;  in  others 
the  health  and  nutrition  are  but  little  affected, 
and  the  chief  discomfort,  is  due  to  the  re- 


current suppurations  and  their  local  effects. 
The  disease  may  extend  over  months  or 
years.  Paget  quotes  a  case  lasting  three 
years,  and  he  points  out  that  'the  election 
of  a  single  tissue,  and  the  observance  of  an 
uniform  method  of  disease,  in  the  secondary 
affections,  are  characteristic  of  chronic  rather 
than  of  acute  pyaemia.  They  are  very  marked 
in  some  of  the  cases  that  follow  parturition, 
in  which  women  suffer  for  many  weeks  with 
a  succession  of  abscesses  in  the  subcutaneous 
connective  tissue  of  the  limbs,  and  usually 
(after  long  suffering)  recover  completely. 
Such  cases  are  also  sometimes  seen  in  men  ' 
(Paget,  Clinical  Lectures  and  Essays). 

Occasionally,  also,  cases  are  seen  of  un- 
usual duration  in  which  there  are  severe 
constitutional  symptoms  throughout. 

Diagnosis.— The  chief  difficulties  in  the 
diagnosis  of  pyaemia  arise  from  the  occasional 
prominence  of  some  local  symptom,  which 
masks  the  general  disease.  Probably  the 
most  common  mistake  is  to  regard  a  case  of 
acute  necrosis,  with  early  joint-symptoms 
and  rigors,  as  one  of  rheumatism.  Herein, 
however,  there  is  an  absence  of  the  acid 
perspirations  and  the  coated  tongue  of  rheu- 
matism; the  rigors  are  more  frequently 
repeated  ;  and  a  careful  examination  will 
reveal  mischief  about  the  shaft  of  the  bone 
as  well  as  in  the  joint.  When  the  chest- 
affection  is  severe,  as  in  the  pleurisy  of 
children  with  disease  of  the  internal  ear,  it 
may  be  looked  upon  as  the  primary  disease  ; 
but  a  sudden  attack  of  pleurisy  occurring  in 
anyone  with  otorrhcea,  should  at  once  give 
rise  to  a  suspicion  of  pyaemia.  The  later 
stages  and  more  chronic  forms  of  the  disease 
may  present  some  resemblance  to  fever,  but 
the  history  would  usually  give  marked  dis- 
tinctions; and  in  the  majority  of  cases  the 
diagnosis  is  sufficiently  easy  at  any  period  of 
the  disease. 

Prognosis. — The  prognosis  in  all  acute 
cases  of  pyaemia  is  very  unfavourable.  The 
great  majority  die,  sooner  or  later ;  either 
early  in  the  disease,  from  the  general  blood- 
poisoning,  or  subsequently,  from  the  gravity 
or  exhausting  character  of  the  secondary 
lesions.  Yet  some  few  do  undoubtedly  re- 
cover, and  these  are  they  in  whom  the  viscera 
escape,  and  the  disease  expends  itself  upon 
the  surface  of  the  body,  or  runs  a  chronic 
course  without  involving  vital  organs.  Puer- 
peral pyaemia  is  loss  fatal  than  surgical. 

Treatment.— The  unsatisfactory  results  of 
the  treatment,  and  the  great  mortality  of 
pyaemia,  are  the  strongest  reasons  for  taking 
every  possible  precaution  for  its  prevention. 
A  consideration  of  the  causes  which  predis- 
pose to,  and  favour  the  development  of,  the 
disease  will  suggest  certain  prophylactic 
measures.  For  instance,  a  patient  who  is 
suffering  from  an  injury  or  operation  should 
be  supplied  with  an  abundance  of  fresh  air, 
and  carefully  guarded  from  the  exhalations' 
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of  decaying  organic  matter.  The  most 
scrupulous  cleanliness,  both  of  the  patient 
and  his  surroundings,  should  be  observed. 
Overcrowding,  and  especially  the  accumula- 
tion of  cases  in  which  suppuration  is  going 
on,  should  be  avoided.  The  careful  drainage 
of  wounds  is  of  the  greatest  importance  ;  for, 
whether  germs  be  admitted  or  not,  one 
obvious  way  of  preventing  decomposition  in 
a  wound  is  to  take  care  that  nothing  is  left 
therein  to  decompose.  But  by  far  the  most 
important  defence  against  pyaemia  is  the 
adoption  of  the  antiseptic  treatment  of 
wounds.  It  is  indisputable  that  since  the 
general  use  of  this  method  pyaemia  has  be- 
come a  comparatively  rare  disease,  and  it  is 
equally  indisputable  that  this  result  depends 
upon  the  adoption  of  the  principles  of  anti- 
septic surgery  which  have  been  so  persever- 
ingly  taught  and  so  carefully  wrought  by 
Sir  Joseph  Lister.  Some  statistics  recently 
published  furnish  most  striking  evidence  on 
this  point.  (See  a  paxaer  by  Messrs.  Dent  and 
Bull,  analysing  four  hundred  cases  of  amputa- 
tion performed  at  St.  George's  Hospital,  in 
which  it  is  shown  that  the  diminished  mor- 
tality, as  compared  with  previously  published 
series  from  the  same  hospital,  is  due  to  the 
absence  of  pyaemia,  resulting  from  the  general 
use  of  the  antiseptic  system. — Med.-Chi/r. 
Trans.,  vol.  lxxiii.)  Antiseptic  dressings, 
besides  their  antagonism  to  the  development 
of  micro-organisms  in  the  wound,  have  the 
great  advantage  of  preventing  putrefaction 
of  the  discharges,  and  the  contamination  of 
the  surrounding  atmosphere.  Moreover, 
their  use  shields  the  patient  from  some  of 
the  accidental  sources  of  infection  which 
many  of  the  former  dressings  made  so  easy ; 
while  at  the  same  time  the  disturbance  of 
the  wound  is  greatly  diminished  (see  Anti- 
septic Teeatment). 

The  integrity  and  functional  activity  of 
the  chief  excreting  organs  should  be  inquired 
into  in  all  cases  of  operation  or  injury,  so 
that  the  accumulation  of  effete  material  in 
the  blood  may  be  guarded  against ;  and  it 
should  be  remembered  that  the  sudden  change 
of  condition  that  an  operation  or  accident 
frequently  involves,  may  in  itself  seriously 
interfere  with  the  action  of  the  bowels  and 
kidneys. 

When,  however,  pyaemia  is  developed,  it 
must  be  admitted  that  treatment  has  over 
it  but  little  control.  The  chief  indication 
is  to  combat  the  extreme  depression  which 
is  always  present,  and  to  endeavour  so  to 
support  the  patient  that  he  may  be  able,  if 
vital  organs  escape,  to  pass  through  the 
series  of  severe  local  affections  that  may  be 
anticipated.  Of  drugs,  the  most  useful  is 
quinine,  which  sometimes  produces  marked 
benefit;  it  should  be  given  in  full  and  fre- 
quently repeated  doses. 

The  local  affections  must  be  treated  on 
general  principles.    If  there  be  a  wound,  the 


dressings  should  be  critically  examined,  and 
any  defect  in  the  antiseptic  precautions 
sought  for  and  remedied.  If  the  discharges 
be  foul,  or  there  be  any  evidence  of  septic 
changes,  the  wound  should  be  thoroughly 
exposed  and  cleansed  with  some  powerful 
antiseptic.  Drainage  of  the  wound  should 
be  carefully  attended  to,  and  the  possibility 
of  the  retention  of  discharges  investigated. 
If  there  be  no  wound,  the  source  of  the 
pyaemic  infection  should  be  perseveringly 
looked  for,  and,  if  possible,  removed,  the 
frequency  of  its  origin  in  disease  of  the 
middle  ear,  in  discharges  from  the  genital 
organs,  and  in  osteo-myelitis,  being  especially 
borne  in  mind.  The  secondary  abscesses 
should  be  opened  early ;  and  this  is  especially 
important  with  regard  to  the  joints,  from 
whence  the  pus  should  be  evacuated  directly 
we  are  sure  of  its  existence.  If  symptoms  of 
pyaemia  occur  in  connexion  with  inflamma- 
tion of  a  long  bone,  the  question  of  amputa- 
tion must  be  considered;  and  there  are  strong 
reasons  for  behaving  that  by  this  measure 
the  disease  may  sometimes  be  arrested. 
During  the  progress  of  the  disease  bedsores 
must  be  carefully  guarded  against,  and  the 
diet  studiously  adjusted  to  the  daily  needs ; 
in  fact,  much  will  depend  in  this,  as  in  the 
majority  of  serious  disorders,  upon  careful 
nursing,  judicious  feeding,  and  the  observance 
of  every  hygienic  precaution. 

J.  Warrington  Haward. 

PYELITIS  (m/eAoj,  a  vessel). — Synon.  : 
Fr.  Pyelite  ;  Ger.  Nierenbeckenentziindung. 
Inflammation  of  the  pelvis  of  the  kidney. 
See  Kidneys,  Diseases  of:  22.  Kidney,  In- 
flammation of  Pelvis  of. 

PYLEPHLEBITIS. — Inflammation  of 
the  branches  of  the  portal  vein,  often  associ- 
ated with  thrombosis.  See  Portal  Throm- 
bosis. 

PYLORUS,  Diseases  of.— The  muscu- 
lar fibres  of  the  stomach  are  disposed  in  three 
layers.  Immediately  below  the  peritoneum 
they  are  placed  in  a  longitudinal  direction ; 
these  are  continuous  with  those  of  the  oeso- 
phagus, and  pass  downwards  over  the  organ, 
being  continued  to  the  duodenum ;  they  are 
collected  into  bands  of  considerable  thickness 
along  the  curvatures,  especially  the  upper, 
and  become  stronger  as  they  approach  the 
pylorus.  The  middle  layer  surrounds  the 
whole  of  the  stomach,  but  to  the  left  of 
the  cardiac  orifice  the  fibres  are  thin,  and 
are  replaced  by  those  that  are  oblique.  <  At 
the  pylorus  they  form  a  thick  band  or  ring, 
acting  as  a  sphincter  to  the  opening  into  the 
duodenum.  The  oblique  fibres  are  continuous 
with  the  deep  layer  of  the  muscular  coat  of 
the  oesophagus.  They  arch  over  the  fundus, 
but  are  quite  lost  towards  the  opposite  end  of 
the  or«an.  The  muscular  coats  of  the  stomach 
are  formed  of  involuntary  or  unstriped  fibres, 
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being  composed  of  elongated  fibre-cells,  which 
are  united  together  by  a  sparing  amount  of 
connective  tissue.  The  connective  tissue  is 
much  thicker  and  stronger  at  the  pylorus 
than  at  other  parts  of  the  organ,  giving  a 
great  amount  of  firmness  and  strength  to 
that  region.  The  mucous  membraue  is  also 
thicker,  and  the  gastric  tubes  are  wider  than 
elsewhere.  Most  of  these  contain  gastric 
cells,  but  are  lined  with  conical  epithelium: 
to  a  greater  depth  than  in  the  more  actively 
secreting  regions.  Some  anatomists  have 
stated  that  in  the  human  stomach,  as  in 
many  of  the  lower  animals,  there  are  no 
pepsm-forming  cells  in  this  part ;  but  in 
numerous  cases  the  writer  has  been  able  to. 
obtain  an  active  artificial  gastric  juice  from 
the  mucous  membrane  covering  it. 

The  pylorus  participates  in  the  diseases  of 
the  stomach,  which  are  fully  described  under 
that  heading  (see  Stomach,  Diseases  of).  As 
the  outlet  of  that  organ,  however,  the  patency 
of  the  pylorus  is  of  so  great  importance  that 
its  obstruction  will  be  specially  considered  J 
here. 

Pylorus,  Obstruction  of.— An  obstruc- 
tion to  the  passage  of  the  contents  of  the 
stomach  into  the  duodenum  is  not  infre- 
quent, and  may  arise  from  very  different 
pathological  conditions.    1.  The  most  com- 
mon of  these  is  the  presence  of  a  cancerous 
tumour  at  the  pyloric  end  of  the  stomach. 
It  usually  surrounds  the  opening,  and  rarely 
spreads  to  the  intestines.    On  microscopical 
examination    the  muscular   fibres  in  the 
vicinity  of  such  tumours  are  sometimes 
found  to  be  hypertrophied,  the  contractile 
fibres  being  enlarged  and  increased  in  num- 
ber.   More  generally  the  cells  are  atrophied, 
although  to  the  naked  eye  the  muscular 
bundles  may  seem  to  be  enlarged ;  some- 
tames  the  contractile  cells  are  faint  and  small ; 
in  other  cases  they  are  reduced  to  fibrous 
ti33ue,  and  no  trace  of  the  original  structure 
can  be  discovered.    This  condition  of  ' the 
muscular  tissue  furnishes  us  with  an  explana- 
tion of  the  fact,  that  there  is  often  great  ob- 
struction to  the  passage  of  the  gastric  con- 
tents into  the  duodenum  where  the  pyloric 
opening  seems  only  partially  constricted,  and 
it  is  to  this  loss  of  muscular  contractility, 
and  not  to  the  mere  narrowing  of  the  open- 
ing that  we  must  look  in  order  to  understand 
how  in  many  cases  the  stomach  becomes 
dilated  from  its  incapacity  to  discharge  its 
contents.    2.  The  pylorus  is  sometimes  nar- 
rowed by  fibroid  thickening  of  the  sub- 
mucous tissue.    This  morbid  change  may  be 
confined  to  the  opening  only,  or  it  may  extend 
some  distance  from  the  part  chiefly  affected, 
producing  a  hard,  leathery  condition  of  the 
coats.    The  same  effect,  although  to  a  less 
degree,  is  produced  by  an  obstruction  of  this 
kind,  as  by  cancer.    The  muscular  bundles 
become    hypertrophied,    their  contraction 
being  embarrassed   by  the  tough,  fibrous 


tissue  that  surrounds  and  separates  them. 

3.  The  pyloric  opening  may  be  obstructed  by 
an  ulcer.  This  may  arise  either  by  its  cicatrix 
producing  a  contraction,  which  leaves  only  a 
small  opening  through  which  the  food  has  to 
find  its  way  ;  or,  on  the  other  hand,  the  mus- 
cular coat  may  have  been  destroyed  by  the 
ulceration,  and  the  stomach  may,  in  this  way, 
be  unable  to   force  onwards  its  contents. 

4.  The  pylorus  or  the  duodenum  may  be 
constricted  by  the  pressure  of  a  tumour. 
Cases  have  occurred  where  a  cancerous  gall- 
bladder has  compressed  these  parts,  but 
more  generally  the  pressure  is  caused  by 
glands  enlarged  by  malignant  disease.  In  a 
case  which  came  under  the  notice  of  the 
writer,  the  opening  was  constricted  by  en- 
larged scrofulous  glands  occurring  in  a  man 
affected  with  phthisis.  5.  Adhesions  may 
form  between  the  duodenum  or  pylorus  and 
the  neighbouring  parts,  and  in  this  way  they 
may  produce  a  difficulty  in  the  passage  of 
the  food  from  the  stomach.  A  curious  case 
fell  under  the  writer's  notice  in  which  a  man 
received  a  severe  blow  in  the  abdomen,  which 
was  followed  by  symptoms  of  obstructed 
pylorus.  On  post-mortem  examination  a 
portion  of  the  upper  part  of  the  small  intes- 
tine was  found  to  be  bent  upon  itself  by  the 
exudation  of  lymph  into  the  mesentery  close 
to  its  edge. 

Effects. — The  effect  of  any  considerable 
obstruction  at  the  pyloric  opening  is  to  pro- 
duce a  greater  or  less  degree  of  dilatation  of 
the  stomach.  The  most  prominent  symptom 
is  vomiting,  occurring  at  irregular  intervals, 
and  usually  several  hours  after  taking  food. 
Along  with  this  we  find  heartburn,  and  other 
signs  of  indigestion ;  and  a  gradual  loss  of 
flesh  and  strength.  The  treatment  must  be 
directed  to  these  effects  and  symptoms.  See 
Stomach,  Diseases  of :  7.  Dilatation. 

Samuel  Fenwick. 

PYONEPHRITIS — Inflammation  of 
the  kidney,  leading  to  the  formation  of 
abscess.  See  Kidneys,  Diseases  of:  28. 
Kidney,  Suppurative  Inflammation  of. 

PYOPNEUM  O  THORAX.— A  morbid 
condition  of  the  pleural  cavity,  in  which  it 
contains  both  pus  and  gas.  See  Pleura, 
Diseases  of. 

PYRENEES.  —  See  Bagneres-de-Bi- 
oorre  ;  Eaux  -  Bonnes  ;  Eaux  -  Chaudes  ; 
and  Pau  ;  and  Climate,  Treatment  of  Dis- 
ease by. 

PYREXIA  (rriip,  fire  ;  and  ?^<u,  I  have). 
This  word  is  sometimes  employed  as  a 
synonym  for  fever ;  but  it  is  more  properly 
applied  to  the  elevation  of  the  body-heat 
which  is  one  of  the  phenomena  of  fever.  See 
Fever  ;  aud  Temperature. 

PYRMONT,  in  Germany.  —  Iron 
waters  and  salt  waters.  See  Mineral 
"Waters. 
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PYEOMANIA.  —  A  name  which  has 
been  given  to  insanity  when  the  patient 
manifests  a  propensity  to  incendiarism.  Its 
claim  to  be  regarded  as  a  special  form  of 
insanity  has  not  been  established.  See 
Insanity,  Varieties  of. 

PYROSIS  {ttvP6<d,  I  burn).— Synon.  : 
Water-brash  ;  Fr.  Pyrosis  ;  Ger.  Sodbrennen. 

Description.  —  Patients  affected  with 
water-brash  experience  a  severe  spasmodic 
pain  at  the  epigastrium,  which  is  often 
attended  with  a  feeling  of  constriction ;  and 
after  the  lapse  of  a  few  minutes  relief  is  afforded 
by  the  rejection  of  a  quantity  of  watery  fluid. 
The  fluid  is  usually  tasteless,  without  any 
odour,  and  seldom  amounts  to  more  than  two 
or  three  ounces.  Microscopically,  it  presents 
numerous  epithelial  scales  from  the  mouth, 
and  the  writer  has  also  found  in  it  some 
gastric  cells.  It  is  neutral  to  test-paper,  is 
not  albuminous,  and  in  one  case  in  which  he 
carefully  examined  it,  it  gave  a  dense  preci- 
pitate with  baryta,  and  a  bulky  precipitate 
with  nitrate  of  silver,  soluble  in  nitric  acid. 
Frerichs  remarked  that  the  fluid  contains 
sulphocyanuret  of  potassium,  and  therefore 
believed  it  was  only  saliva.  But  it  is  evident 
that  it  can  scarcely  be  possible  to  obtain  it 
entirely  free  from  the  salivary  secretion,  and 
therefore  no  great  weight  can  be  allowed  to 
the  observation.  However,  in  some  cases 
the  fluid  rejected  is  evidently  only  saliva. 
Water-brash  is  not  necessarily  connected 
with  structural  disease  of  the  stomach,  for 
the  majority  of  those  who  suffer  from  it 
recover  perfectly.  In  some  persons  affected 
with  disease  of  the  pylorus,  the  rejection 
of  a  tasteless  fluid  takes  place,  but  this  is 
not  necessarily  accompanied  nor  preceded  by 
pain. 

^Etiology  and  Pathology. — Water-brash 
seldom  occurs  before  puberty ;  it  affects 
females  more  frequently  than  males ;  and 
chiefly  presents  itself  in  persons  of  middle 
age.  It  is  more  prevalent  in  some  countries 
than  in  others ;  and  is  most  general  amongst 
those  who  subsist  on  food  of  a  coarse  and 
indigestible  kind.  Much  difference  of  opinion 
has  been  expressed  as  to  the  source  of  the 
fluid  which  constitutes  water-brash.  It  has 
been  referred  to  the  oesophagus,  stomach, 


duodenum,  and  pancreas.  The  pancreas 
seems  unlikely  to  be  the  organ  from  which  it 
comes,  for  the  fluid  is  unmixed  with  bile,  and 
we  should  imagine  a  more  violent  effort 
would  be  required  to  reject  it  from  a  part 
so  distant  from  the  mouth.  Again,  the  oeso- 
phagus is  very  intolerant  of  any  collection 
of  liquid  in  it,  and  it  would  only  be  by  a 
spasmodic  closure  of  the  cardiac  orifice  that 
such  an  accumulation  could  occur  in  this 
tube.  As  regards  the  stomach,  it  seems  im- 
probable that  the  larger  and  more  active  end 
of  this  organ  should  be  the  source  of  the 
liquid,  for  any  irritation  would  produce  an 
acid,  not  a  tasteless,  fluid.  At  the  pyloric 
end,  however,  there  is  a  mass  of  tubes,  lined 
chiefly  with  conical  epithelium,  the  office  of 
which  is  to  secrete  mucus ;  and  as  the  only 
structural  change  that  has  been  found  along 
with  water-brash  is  thickening  at  the  pylorus, 
we  may  reasonably  conclude  that  this  is  the 
part  whence  the  fluid  is  ordinarily  derived. 

Treatment. — All  sources  of  gastric  irrita- 
tion should  be  removed,  such  as  every  form 
of  insoluble  or  irritating  food.  Astringents, 
with  or  without  opium,  are  the  most  effica- 
cious remedies.  They  should  be  given  in 
the  intervals  between  digestion,  so  that  they 
may  act  directly  on  the  mucous  membrane. 
Lime-water,  bismuth,  zinc,  or  other  mineral 
astringents,  or  vegetable  astringents,  such  as 
kino,  krameria,  logwood,  or  tannic  acid,  may 
be  preferred;  but,  on  the  whole,  the  writer  has 
found  the  oxide  and  nitrate  of  silver  the  most 
efficacious.  Unless  there  be  some  objection 
to  it,  opium  may  be  combined  with  the 
astringents,  as  it  both  lessens  the  pain  and 
seems  to  restrain  undue  secretion;  or  mer- 
curial alteratives  may  be  given,  as  their  use 
is  often  attended  with  the  best  results. 

Samuel  Fenwick. 

PYSTJAU,  in  Hungary.  — Thermal 
sulphur  waters.    See  Mineral  Waters. 

PYTHOG-ENIC  FEVER  (nv6o>,  I  rot ; 
and-yeto/a'to,  I  beget).— A  synonym  for  typhoid 
fever.    See  Typhoid  Fever. 

PYURIA  {nvov,  pus ;  and  ovpov,  the 
urine). — A  name  for  a  condition  of  the  urine 
in  which  it  contains  pus.  See  Urine,  Mor- 
bid Conditions  of. 
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QUARANTINE  (Ital.  quaranta,  forty). 
Synon.  :  Fr.  Quarantavne ;  Ger.  Qucvrantane. 

Definition. — The  enforced  isolation  of  in- 
dividuals and  certain  objects  coming,  whether 
by  sea  or  by  land,  from  a  place  where  dan- 


gerous communicable  disease  is  presumably 
or  actually  present,  with  a  view  of  limitmg 
the  spread  of  the  malady.  The  objects  liable 
to  quarantine  include— on  the  assumption  of 
their  being  apt  to  carry  the  contagion  or 
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infection  of  the  disease — the  luggage  and 
personal  effects  of  the  individuals  isolated, 
certain  articles  of  merchandise,  and  ships; 
and,  in  land  quarantine,  carriages  and  other 
vehicles.  Sometimes  entire  communities  and 
districts  are  subjected  to  quarantine. 

History. — According  to  systematic  writers, 
quarantine  had  its  origin  in  the  fourteenth 
century,  when  the  principle  of  isolation,  ap- 
plied from  a  much  earlier  period  to  leprosy 
(mal  de  St.  Lazare),  began  to  be  extended 
to  pestilential  diseases;  and  leper  hospitals 
(lazarets),  then  falling  into  disuse  from  the 
decline  of  the  disease,  were  converted  to  (as 
we  should  now  say)  quarantine  uses.  To 
this  day  quarantine  establishments  retain 
the  name  significant  of  then  original  pur- 
pose— namely,  lazarets.    Fodere  suggests 
that  the  period  of  forty  days  during  which  it 
was  customary  formerly  to  enforce  isolation, 
and  from  which  the  designation  quarantine 
is  derived,  had  its  source  in  the  teaching  of 
Hippocrates,  who,  according  to  Pythagoras, 
attributed  a  special  virtue  for  the  completion 
of  many  things  to  that  period  of  time.  The 
methodical  establishment  of  quarantine  dates 
from  the  sixteenth  century,  when  the  earliest 
doctrines  of  contagion,  in  the  original  accep- 
tation of  the  term,  were  also  formulated. 
These  doctrines,  fantastic  though  in  many 
respects  they  now  appear,  still  largely  adhere 
to  the  practice  of  quarantine.    Plague,  as  we 
now  understand  the  word  (see  Plague),  was 
the  disease  against  which  quarantine  was 
chiefly,  indeed  almost  wholly,  levelled,  until 
the  beginning  of  the  present  century;  and 
the  system  is  so  imbued  with  the  notions 
formerly  held  as  to  this  malady  that  it  has 
been  found  impossible  to  disembarrass  it 
from  them,  in  endeavouring  to  apply  quaran- 
tine to  other  forms  of  disease.    It  is  note- 
worthy that,  as  plague  declined  in  Western 
Europe,  and  the  area  of  its  prevalence  in  the 
Levant  became  more  and  more  restricted, 
the  system  of  quarantine  appears  to  have 
become  more  elaborate.   Speculative  notions, 
uncontrolled  by  experience,  and  applied  to 
the  system,  caused  it  to  be  overlaid  with 
grotesque  and  puerile  details.  Notwithstand- 
ing, however,  these  drawbacks,  the  arbitrari- 
ness of  the  system,  and  the  losses  it  inflicted 
upon  commerce,  without  obvious  propor- 
tionate gains,  the  advantages  offered  by 
quarantine  in  the  protection  of  a  country 
from  pestilential  disease  appeared  theoretic- 
ally to  be  so  great,  that  neither  administra- 
tive follies,  nor  the  lessons  as  to  its  fallacies 
derived  from   experience,  nor  its  general 
fatuities  availed  to  bring  about  the  substi- 
tution of  a  more  rational  system  of  protec- 
tion. 

Quarantine   remained   substantially  un- 
modified  from  the  termination  of  the  last 
century  to  the  fifth  decade  of  the  present, 
since  which  time  it  has  undergone  grea 
changes,  with  a  view  of  rendering  the  prac- 


tice more  consistent  with  existing  knowledge 
of  the  diseases  to  which  it  is  applied,  and  of 
freeing  it  from  the  more  preposterous  deten- 
tions and  practices  which  had  become  at- 
tached to  it. 

Quarantine  Acts. — In  the  present  article 
we  shall  deal  only  with  quarantine  as  it 
exists  in  this  country.  In  Great  Britain  and 
Ireland,  quarantine,  which  is  carried  out 
under  an  Act  of  Parliament  passed  in  the 
reign  of  George  IV.  (6  Geo.  IV.  c.  78),  has 
no  longer  a  medical  signification.  It  is  prac- 
tised, and  that  only  to  a  limited  extent,  solely 
with  a  view  of  relieving  our  maritime  com- 
merce from  disabilities  which  would  else 
be  imposed  upon  it  by  other  countries,  in 
which  quarantine  is  regarded  as  an  essential 
part  of  the  public- health  administration. 
The  regulation  of  quarantine  is  not  a  func- 
tion of  the  department  of  the  Government 
which  is  concerned  with  the  sanitary  ad- 
ministration of  the  kingdom  (the  Local 
Government  Board),  but  of  the  Privy  Coun- 
cil, aided  by  the  Board  of  Trade,  the  subject 
being  dealt  with  as  an  international  commer- 
cial question.  In  what  follows  an  authorita- 
tive official  memorandum  of  the  late  Dr.  E. 
C.  Seaton  (formerly  medical  officer  of  the 
Local  Government  Board)  on  the  subject  is 
closely  adhered  to. 

The  Quarantine  Act  provides  for  land 
quarantine   and  the  quarantine  of  inland 
waters,  as  well  as  for  maritime  quarantine — 
internal  and  external  quarantine,  so  to  speak. 
It  does  not  appear  that  internal  quarantine 
has  ever  been  enforced  in  this  country  since 
the  Act  was  passed.    Maritime  quarantine 
alone  has  been  practised,  and  this  has  been 
applied  to  three  diseases  only,  all  of  them 
infectious  diseases  of  foreign  origin,  namely, 
plague,  cholera,  and  yellow  fever.    Of  plague 
there  has  been  no  question  in  English  ports 
for  the  last  thirty  years  or  thereabouts,  ex- 
cept a  slight  alarm  in  1879,  consequent  upon 
an  outbreak  in  south-eastern  Russia,  in  the 
province  of  Astrakhan.     Against  cholera, 
quarantine  has  not  been  enforced  since  1858, 
its  futility  as  a  precautionary  measure  in  this 
country  having  then  been  abundantly  mani- 
fested.  Yellow  fever  is  the  sole  disease  at 
present  subjected  to  it  in  our  ports,  and  this, 
as  already  stated,  not  from  the  medical  ne- 
cessity, but  from  the  commercial  exigency 
of  the  case.    The  only  quarantine  establish- 
ment now  remaining  in  England — that  at 
the  Motherbank — is  maintained  in  respect  of 
this  disease.    Infectious  diseases  habitually 
current  in  this  country,  such  as  small-pox 
and  scarlet  fever,  notwithstanding  that  the 
phraseology  of  the  Quarantine  Act  covers 
any  'infectious  disease  or  distemper,'  have 
always  been  in  practice  exempt  from  quaran- 
tine, and  dealt  with  under  the  general  sani- 
tary law  of  the  kingdom.  It  appears  to  have 
been  recognised  that  measures,  primarily 
designed  to  prevent  the  introduction  into  the 
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country  of  diseases  only  coming  to  us  from 
abroad,  and  which  involved  international 
considerations,  would  be  misapplied  if  used 
for  the  purpose  of  preventing  the  importation 
of  diseases  ordinarily  existing  here,  the  lirni- 
tation  of  which,  and  not  the  exclusion,  could 
alone  be  in  question. 

In  reference  to  cholera,  foreign  countries 
have,  during  recent  years,  shown  a  readiness 
to  modify  the  requirements  of  quarantine, 
and  substitute  shorter  periods  of  detention 
for  those  formerly  insisted  on.  Conferences 
between  representatives  of  the  Powers  have 
been  held  at  Paris  in  1854,  Constantinople  in 
1866,  Vienna  in  1874,  Eome  in  1885,  Venice 
in  1892  (the  conclusions  of  which  were  sub- 
sequently modified  at  Paris),  and  Dresden  in 
1893,  when  Great  Britain  was  represented 
by  Mr.  Strachey.  the  resident  Minister  at 
Dresden,  Dr.  Thome  Thorne,  C.B.,  Medical 
Officer  of  the  Local  Government  Board,  and 
Mr.  H.  Farnall,  C.M.G.,  of  the  Foreign  Office. 
Inasmuch  as  the  conclusions  of  this  last  con- 
ference have  been  accepted  by  the  English 
Government,  it  will  be  convenient  to  give 
a  brief  account  of  their  nature. 

I.  Notification  to  Foreign  Governments. — 
A  cholera  centre  1  is  to  be  notified  to  all  the 
Governments  signing  this  agreement.  Iso- 
lated cases  are  not  necessarily  to  be  notified. 
Communications  concerning  progress  of  dis- 
ease are  to  be  made  at  least  once  a  week. 

II.  Circumstances  under  which  Districts 
are  to  be  deemed  Infected. — A  district  is  to 
be  considered  infected  when  the  existence  of 
a  cholera-centre  has  been  officially  stated; 
no  longer  infected  when  no  deaths  or  fresh 
cases  have  occurred  within  five  days,  and 
the  measures  for  necessary  disinfection  have 
been  taken. 

[The  word  '  district '  is  applied  to  any  part 
of  a  country  placed  under  a  well-defined 
administration.] 

III.  Limitation  to  Infected  Districts  of 
Preventive  Measures. — Measures  for  limiting 
the  spread  of  the  epidemic  are  only  to  apply 
to  products  of  the  infected  districts,  and  not 
then  if  the  products  have  left  the  country 
five  days  before  the  outbreak  began. 

IV.  Merchandise  or  Dangerous  Articles 
considered  from  the  point  of  view  of  (1) 
Prohibition  of  Importation  and  Transit, 
and  (2)  of  Disinfection. 

1.  The  only  things  to  be  forbidden  are  :  (a) 
body-linen,  clothes  in  use,  bedding  (except 
when  considered  as  luggage  or  when  moving 
from  one  house  to  another,  when  they  are  to 
be  specially  dealt  with) ;  (6)  rags  and  drills, 

1  The  term  actually  used  is  foyer,  and  is  thus 
referred  to  by  the  Lancet  of  July  15, 1898,  p.  152 : 
'  Practically  the  use  of  the  term  foyer  means  that 
if  there  are  isolated  cases  of  cholera  the  French 
Government  will  not  notify ;  but  if  cases  are  grouped 
together  and  form  a  sort  of  kernel — a  centre,  a  focus, 
radiating,  scattering  around  the  germs  of  disease — 
then  the  French  Government  will  notify.' 


but  the  following  are  not  to  be  prohibited: 
rags  compressed  by  hydraulic  power,  which 
are  forwarded  as  wholesale  merchandise  and 
labelled  with  name  of  the  place  of  destina- 
tion, &c. ;  and  clean  clippings  coming  direct 
from  spinning,  weaving,  making  up,  or  bleach- 
ing estabhshments ;  artificial  wool,  and  fresh 
paper  shavings.  Goods  are  not  to  be  detained 
in  quarantine  on  the  frontiers  of  countries. 

2.  Disinfection  of  baggage  is  to  be  obli- 
gatory in  respect  of  such  things  as  clothes, 
dirty  linen,  &c,  coming  from  an  infected  dis- 
trict, if  the  local  sanitary  authority  consider 
them  contaminated.  Merchandise  is  to  be 
disinfected  so  as  to  damage  as  little  as  pos- 
sible ;  each  State  is  to  arrange  the  method  of 
disinfection.  Letters  or  printed  matter  are 
not  to  be  disinfected. 

V.  Measures  at  Land  Frontiers — Railways, 
Travellers. — Infected  carriages  are  not  to  be 
retained  at  frontier  towns — if  soiled,  they 
are  to  be  detached  for  disinfection  wherever 
possible.  Land  quarantine  is  no  longer  to  be 
established.  Only  persons  suffering  from 
cholera  and  those  attacked  with  a  choleri- 
form  disease  are  to  be  detained.  The  officials 
of  the  railway  are  to  see  if  all  travellers  are 
well — if  ill,  a  medical  man  is  to  be  called  in. 
Inspection  is  to  be  made,  if  possible,  at  the 
Custom-house  stations  so  as  to  hinder  travel- 
lers as  little  as  possible.  On  arrival  at 
destination,  travellers  coming  from  infected 
districts  are  to  be  subject  to  five  days'  ob- 
servation dating  from  the  time  of  their  de- 
parture from  such  districts.  This,  of  course, 
does  not  apply  in  the  case  of  Great  Britain, 
which  has  no  land  frontier. 

Special  measures  may  have  to  be  taken 
with  regard  to  bohemians,  vagabonds,  emi- 
grants, and  persons  travelling  in  parties. 

VI.  Regulation  of  Frontier  Traffic.  — 
Frontier  traffic  arrangements  are  to  be  left 
to  special  measures  to  be  taken  by  the  neigh- 
bouring (adjoining)  countries. 

VII.  Waterways. — The  arrangements  for 
regulating  traffic  are  to  be  left  to  the  States 
on  river  banks.  Those  regulations  in  force 
in  Germany  in  1892  are  recommended. 

VIII.  Measures  to  be  taken  at  Ports. — A 
ship  is  to  be  considered  infected  which  has 
cholera  on  board,  or  if  it  has  had  fresh 
cases  of  cholera  during  the  preceding  seven 
days;  to  be  considered  as  suspected  where 
there  have  been  cases  on  board  though  not 
during  the  last  seven  days  ;  to  be  considered 
as  healthy,  though  coming  from  an  infected 
port,  if  having  had  neither  case  of  cholera 
nor  death  from  cholera  on  board  before 
the  departure,  during  the  voyage,  or  since 
arriving.  .  ,. 

Infected  ships  are  to  submit  to  the  follow- 

(1)  The  sick  are  to  be  disembarked  and 
isolated.  (2)  The  others  are  to  disembark 
and  remain  under  observation  during  a  period 
not  exceeding  five  days.    [The  signature  of 


QUARANTINE 


Great  Britain  to  the  Dresden  Convention 
was  conditional  that  for  the  purposes  of 
England  the  '  observation  *  should,  both  for 
infected  and  suspected  ships,  be  in  the  homes 
of  the  persons  under  observation  instead  of 
in  any  specially  provided  place.]  (3)  Dirty 
linen  and  clothes,  lie,  belonging  to  passengers 
are  to  be  disinfected,  if  deemed  contaminated 
by  the  sanitary  authority,  as  well  as  the  ship 
or  part  of  ship  infected. 

Suspected  ships  are  to  submit  to — 
(1)  Medical  inspection,  (2)  disinfection,  (3) 
removal  of  bilge- water  after  being  disinfected, 
and  substitution  of  good  drinking-water  in 
place  of  that  stored  on  board. 

It  is  recommended  that  passengers  should 
be  under  observation  not  more  than  five  days 
from  the  date  of  arrival,  and  that  the  disem- 
barkation of  the  crew  should  be  delayed. 

Healthy  vessels  are  to  be  allowed  free  pra- 
tique. It  is,  however,  permissible  that  the 
authority  of  the  port  may  in  the  case  of 
healthy  vessels  adopt  the  same  measures  as 
in  the  case  of  suspected  vessels,  except  that 
the  period  of  observation  (five  days)  should 
date  from  the  time  of  departure  of  the  vessel 
instead  of  the  date  of  arrival. 

The  authority  of  the  port  is  to  take  into 
consideration,  before  ordering  these  measures 
to  be  adopted,  the  presence  of  a  doctor  and 
of  a  disinfecting-stove  on  board  the  vessel. 
Special  precautions  are  to  be  taken  on 
vessels  crowded  with  emigrants,  and  insani- 
tary vessels.  Goods  arriving  by  sea  can  only 
be  treated  similarly  to  those  arriving  by  land. 
All  ships  refusing  to  submit  to  the  port 
arrangements  are  free  to  put  out  to  sea. 
They  may  only  unload  after  the  necessary 
precautions  have  been  taken— (1)  isolation; 
(2)  removal  of  bilge-water;  (3)  substitution 
of  good  water.  No  passengers  are  to  disem- 
bark unless  willing  to  submit  to  the  port 
regulations.  Every  country  should  provide 
at  least  one  port  on  each  of  its  coasts  with 
the  organisation  and  apparatus  for  receiving 
ships  whatever  their  sanitary  state.  Coast- 
ing vessels  are  to  be  subject  to  special  regu- 
lations, to  be  arranged  between  the  countries 
interested. 

Special  measures  are  to  be  taken  with 

regard  to  vessels  coming  from  an  infected 

port  and  going  up  the  Danube.    Until  the 

town  of  Sonlina  is  provided  with  a  good 

water-supply,  all  boats  going  up  the  river  are 

M  be  subjected  to  rigorous  hygienic  measures. 

Overcrowding  of  passengers  is  to  be  strictly 
forbidden.  J 

It  is  interesting  to  observe  that,  while 
foreign  countries  are  thus  agreeing  to  regu- 
ations  which  approximate  in  some  degree 
to  those  which  are  in  force  in  Great  Britain, 
British  colonies,  having  independent  control 
in  respect  of  this  subject,  maintain  a  more 
rigid  system  of  quarantine,  and  do  not  limit 
its  application  to  diseases  which  in  this 
country  are  subject  to  the  quarantine  law. 
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Thus  Malta,  Gibraltar,  and  Cyprus,  as  well 
as  the  more  distant  colonies,  adhere  to  the 
old  quarantine  system;  and,  indeed,  the 
West  Indian  colonies  have  during  the  present 
year  (1893)  enacted  a  quarantine  law,  to 
which  reference  may  be  made  as  illustrative 
of  the  action  of  colonies  in  this  respect. 

The  measures  which  have,  in  England, 
been  substituted  for  quarantine  against  cho- 
lera—the only  foreign  epidemic  which  at 
present  much  concerns  the  health  of  this 
country  — consist  in  a  'system  of  medical 
inspection,'  the  details  of  which  are  set  forth 
m  the  Orders  of  the  Local  Government 
Board,  dated  the  28th  of  August,  1890,  the 
29th  and  31st  of  August,  1892,  and  the  6th 
of  September,  1892.  This  plan  differs  from 
'quarantine'  in  the  following  essential  re- 
spects : — 

(a)  It  affects  only  (1)  such  ships  as  have 
been  ascertained  to  be,  or  as  there  is  reason- 
able ground  to  suspect  of  being,  infected 
with  cholera  or  choleraic  diarrhoea ;  no 
vessel  being  deemed  infected  unless  there 
has  been  actual  occurrence  of  cholera  or  of 
choleraic  diarrhoea  on  board  in  the  course  of 
the  voyage.  (2)  Ships  not  infected  with 
cholera,  but  having  passengers  on  board  who 
are  in  a  filthy  or  otherwise  unwholesome 
condition.  (3)  Ships  coming  from  a  place 
infected  with  cholera. 

(6)  It  provides  for  the  detention  of  the 
vessel  so  long  as  is  necessary  for  the  require- 
ments of  a  medical  inspection;  for  dealing 
with  the  sick  (if  any)  in  the  manner  it  pre- 
scribes; and  for  carrying  out  the  processes 
of  disinfection. 

Any  person  suffering  from  cholera  must  be 
removed,  if  his  condition  admit  of  it,  to  some 
hospital,  or  other  suitable  place  for  that  pur- 
pose appointed  by  the  sanitary  authority; 
and  no  person  so  removed  may  leave  such 
hospital  or  place  until  the  medical  oflScer  of 
health  has  certified  that  he  is  free  from  the 
disease.  If  any  person  suffering  from  cholera 
cannot  be  removed,  the  ship  must  remain 
subject  to  the  control  of  the  medical  officer 
of  health.  If  any  person  is  certified  by  the 
medical  officer  of  health  to  be  suffering  from 
any  illness  which  he  suspects  to  be  cholera, 
such  person  may  be  removed  to  some  hos- 
pital, or  other  suitable  place  provided  by  the 
sanitary  authority,  or  be  detained  on  board 
the  ship  for  any  period  not  exceeding  two 
days. 

(c)  It  subjects  the  healthy  on  board  to 
detention  only  for  such  length  of  time  as 
admits  of  their  state  of  health  being  deter- 
mined by  medical  examination,  or  until  they 
have  satisfied  the  medical  officer  of  health 
as  to  their  names,  places  of  destination,  and 
addresses  at  such  places.  The  name  and 
address  of  any  such  person  is  to  be  forthwith 
given  by  the  medical  officer  of  health  to  the 
clerk  to  the  sanitary  authority,  who  is  re- 
quired to  transmit  the  same  to  the  local 
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authority  of  the  district  in  which  the  place  of 
destination  of  such  person  is  situate. 

In  the  case  of  ships  infected  with  cholera, 
or  which  have  come  from  a  place  infected 
with  cholera,  the  medical  officer  of  health 
may  direct  the  bilge- water  to  be  pumped  out 
before  such  ship  enters  any  dock  or  basin ; 
and,  on  the  sanitary  authority  providing  a 
proper  supply  of  water  for  drinking  and  cook- 
ing purposes  for  persons  on  board  the  ship, 
he  may  direct  all  casks  or  tanks  on  board 
the  ship  containing  water  for  the  use  of  such 
persons  to  be  emptied ;  and  the  master  is 
required  to  cause  these  directions  to  be  car- 
ried into  effect. 

In  addition  to  the  above  Orders,  others 
have  been  issued  from  time  to  time  regu- 
lating the  admission  of  rags  from  foreign 
countries  infected  with  cholera. 

The  measures  for  dealing  with  the  sick 
under  the  Orders  of  the  Local  Government 
Board,  are  but  an  adaptation  to  a  particular 
exigency  of  the  principles  of  sanitary  admi- 
nistration with  regard  to  infectious  diseases, 
which  are  in  force  under  the  general  sanitary 
law  of  the  kingdom. 

But  though  quarantine  has  no  present 
practical  existence  in  this  country,  except  as 
regards  yellow  fever,  and  all  other  infectious 
diseases  are  dealt  with  either  under  the  gene- 
ral sanitary  law  of  the  country,  or  such  modi- 
fication of  it  as  has  been  just  described  with 
regard  to  cholera,  the  machinery  which  is 
maintained  under  the  Quarantine  Acts,  for 
obtaining  information  as  to  the  existence  of 
infectious  diseases  on  board  foreign-coming 
ships,  is  made  available  for  dealing  with  all 
diseases  of  that  kind,  whether  they  are  qua- 
rantinable  or  not.  The  quarantine  questions, 
as  they  are  termed,  which  it  is  the  duty  of 
the  Customs  to  put  to  the  masters  of  all  such 
vessels,  embrace  all  infectious  diseases ;  and, 
in  the  event  of  any  such  disease  not  of  a 
quarantinable  kind  being  found  to  exist  on 
board,  or  to  have  existed  in  the  course  of  the 
voyage,  the  quarantine  officer  is  required  to 
detain  the  vessel,  and  to  forward  the  informa- 
tion with  the  least  practicable  delay  to  the 
sanitary  authority  of  the  port.  In  regard  to 
cholera,  moreover,  both  the  Customs  and  the 
sanitary  authority  have  certain  powers  of 
detaining  the  vessel  specified  in  the  Orders 
of  the  Local  Government  Board  above  re- 
ferred to. 

The  provisions  under  Articles  12,  13,  and 
14  of  the  Order  of  the  Local  Government 
Board  of  1890,  as  to  the  mode  of  dealing 
with  persons  who  may  arrive  from  abroad 
infected  with  cholera,  will  be  better  under- 
stood if  a  succinct  statement  be  made  of  the 
ordinary  provisions  of  the  aw  with  regard 
to  infectious  diseases  in  England.  The 
authorities  which  have  to  administer  that 
law,  as  now  existing  under  the  Public 
Health  Act,  1875,  are  the  urban,  rural,  and 
port  sanitary  authorities  of  the  districts  into 


which  the  whole  kingdom  is  divided.  These- 
authorities  are  empowered — 

(a)  To  provide  hospitals  or  temporary 
places  for  the  reception  of  the  sick  (section 
131); 

(6)  "Where  a  hospital  or  place  for  such 
purpose  is  provided,  to  remove  thither  by 
order  of  any  justice,  on  a  certificate  signed 
by  a  legally  qualified  medical  practitioner, 
any  person  who  is  suffering  from  any  dan- 
gerous infectious  disorder,  and  is  without 
proper  lodging  or  accommodation,  or  lodged 
in  a  room  occupied  by  more  than  one 
family,  or  on  board  any  ship  or  vessel  (sec- 
tion 124) ; 

(c)  To  make  regulations  (to  be  approved 
by  the  Local  Government  Board)  for  remov- 
ing to  any  hospital,  to  which  the  local  autho- 
rity is  entitled  to  remove  patients,  and  for 
keeping  in  such  hospital  so  long  as  may  be 
necessary,  any  persons  brought  within  their 
district  by  any  ship  or  boat  who  are  infected 
with  a  dangerous  infectious  disorder  (section 
125); 

(d)  To  provide  and  maintain  a  carriage  or 
carriages  suitable  for  the  conveyance  of  per- 
sons suffering  under  any  infectious  disorder 
(section  123) ; 

(e)  To  cleanse  and  disinfect  infected  pre- 
mises, and  articles  therein ;  to  destroy  any 
bedding,  clothing,  or  other  articles  which  have 
been  exposed  to  infection  from  dangerous 
infectious  disorder,  giving  compensation  for 
the  same;  and  to  provide  all  necessary 
means  for  the  disinfection  of  infected  things 
(sections  120,  121,  122) ; 

(/)  To  take  proceedings  against  (1)  any 
person  who,  while  suffering  from  any  dan- 
gerous infectious  disorder,  wilfully  exposes 
himself,  without  proper  precautions  against 
spreading  the  said  disorder,  in  any  street, 
public  place,  shop,  inn,  or  public  conveyance, 
or  enters  into  any  public  conveyance  without 
previously  notifying  to  the  owner,  conductor, 
or  driver  thereof  that  he  is  so  suffering ;  or 
(2)  any  person  who,  being  in  charge  of  any 
person  so  suffering,  so  exposes  such  sufferer ; 
or  (3)  any  person  who  gives,  lends,  sells, 
transmits,  or  exposes  without  previous  disin- 
fection, any  bedding,  clothing,  rags,  or  other 
things  which  have  been  exposed  to  infection 
from  any  such  disorder ;  or  (4)  any  owner  or 
driver  of  a  publio  conveyance  who  shall  not 
have  immediately  provided  for  the  disinfec- 
tion of  such  conveyance,  after  it  has  to  his- 
knowledge  conveyed  any  person  suffering 
from  a  dangerous  infectious  disorder ;  or  (5) 
the  owner  of  any  house,  in  which  any  person 
has  been  suffering  from  any  dangerous  infec- 
tious disorder,  who  shall  knowingly  let  it  or 
part  of  it  for  hire,  without  having  previously 
disinfected  it,  and  all  articles  therein  liable 
to  retain  infection,  to  the  satisfaction  of  a 
legally  qualified  medical  man;  or  (6)  any 
person  who,  showing  for  the  purpose  of  let- 
ting for  hire  any  house  or  part  of  a  house,. 
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shall  make  false  statements  as  to  the  exist- 
ence of  infections  disease  therein,  or  within 
six  weeks  previously  (the  several  acts  here 
enumerated  constituting  offences  liable  to 
penalty  under  the  Public  Health  Act,  ss. 
126,  128,  129) ; 

(g)  To  provide  mortuaries,  and  to  obtain 
the  removal  thither,  by  order  of  a  justice,  of 
the  body  of  anyone  who  has  died  of  any 
infectious  disease,  which  is  retained  in  a 
room  where  persons  live  or  sleep,  or  of  any 
dead  body  in  such  a  state  as  to  endanger  the 
health  of  the  inmates  of  the  house  or  room 
in  which  it  is  retained  (sections  141,  142) ; 

(h)  To  make  inspection  of  their  district, 
with  a  view  to  ascertain  what  nuisances  exist 
calling  for  abatement  under  the  powers  of  the 
Act,  and  to  enforce  the  provisions  of  this  Act 
in  order  to  abate  the  same  (section  92) :  a 
provision  which  extends  to  shipping — any 
ship  or  vessel  lying  in  any  river,  harbour,  or 
other  water,  within  the  district  of  a  sanitary 
authority,  being  subject  to  the  jurisdiction  of 
that  authority,  in  the  same  manner  as  if  it 
were  a  house  within  such  district ; 

(i)  Finally,  to  appoint  a  medical  officer  of 
health,  inspector  of  nuisances,  or  several  of 
those  officers,  according  to  the  needs  of  the 
district,  and  other  requisite  officers  to  aid 
them  in  the  proper  and  efficient  execution  of 
the  Act  (sections  189, 190).  The  duties  of  the 
medical  officer  of  health  and  of  the  inspec- 
tor of  nuisances,  when  (as  is  the  case  in  the 
greater  number  of  instances)  the  assent  of 
the  Local  Government  Board  has  to  be  given 
to  their  appointment,  are  set  forth  in  Orders 
of  the  Board  dated  March  1880. 

Beyond  the  powers  conferred  upon  Sani- 
tary Authorities  by  the  Public  Health  Act, 
1875,  other  powers  of  considerable  impor- 
tance in  relation  to  the  subject  under  dis- 
cussion can  be  obtained  by  Sanitary  Authori- 
ties adopting  the  provisions  of  the  Notifica- 
tion of  Infectious  Diseases  Act,  1889,  and 
the  Infectious  Disease  (Prevention)  Act 
of  1890.  ; 

Under  the  former  Act,  the  authority  can 
require  every  medical  practitioner  attending 
or  called  in  to  visit  a  patient  to  give  notice 
to  the  Medical  Officer  of  Health  of  the  dis- 
trict if  the  patient  be  suffering  from  '  small- 
pox, cholera,  diphtheria,  membranous  croup, 
erysipelas,  the  disease  known  as  scarlatina 
or  scarlet  fever,  and  the  fevers  known  by 
any  of  the  following  names— typhus,  typhoid, 
enteric,  relapsing,  continued,  or  puerperal,'  I 
as  well  as  any  other  infectious  disease  which 
the  authority  by  special  resolution  may  re- 
quire. The  duty  of  giving  notice  to  the  Sani- 
tary  Authority  also  devolves  upon  the  head 
of  the  family  to  which  the  patient  belongs, 
and  in  his  default  the  nearest  relative  of  the 
patient  present  in  the  building  or  being  in 
attendance  on  the  patient,  and  in  default  of 
any  such  person,  the  occupier  of  the  build- 
ing. 


Under  the  latter  Act,  powers  can  be  ob- 
tained for — 

(a)  Prohibiting  the  supply  within  a  dis- 
trict of  milk  from  a  dairy  believed  to  be  pro- 
ductive of  infectious  disease. 

(5)  Prohibiting  any  person  ceasing  to 
occupy  a  house,  room,  or  part  of  a  house, 
which  hasbeen  occupied  by  a  person  suffer- 
ing from  infectious  disease,  without  having 
such  house,  room,  or  part  of  a  house,  and 
all  articles  therein  likely  to  retain  infection, 
disinfected  to  the  satisfaction  of  a  registered 
medical  practitioner,  or  without  giving  notice 
of  the  previous  existence  of  such  infectious 
disease  to  the  owner,  and  prohibiting  any 
such  person  giving  any  false  answer  to  the 
owner  or  to  any  person  negotiating  for  the 
hire  of  such  house,  room,  or  part  of  a  house, 
as  to  the  fact  of  there  having  within  six 
weeks  previously  been  therein  any  person 
suffering  from  any  infectious  disease. 

(c)  Prohibiting  any  person  from  retaining 
without  the  sanction  in  writing  of  the 
Medical  Officer  of  Health  or  a  registered 
medical  practitioner,  elsewhere  than  in  a 
mortuary  or  in  a  room  not  used  at  the  time 
as  a  dwelling-place,  sleeping,  or  work  room, 
for  more  than  forty-eight  hours,  the  body  of 
any  person  who  has  died  of  any  infectious 
disease. 

(d)  Prohibiting  any  person  from  removing 
from  any  hospital  or  place  of  temporary 
accommodation  for  the  sick,  except  for  the 
purpose  of  burial,  the  body  of  any  person  who 
has  died  from  infectious  disease,  if  the 
Medical  Officer  of  Health  or  any  other 
registered  medical  practitioner  has  certified 
he  is  of  opinion  that  it  is  desirable,  in  order 
to  prevent  the  risk  of  communicating  any 
infectious  disease,  or  of  spreading  infection, 
that  such  body  should  not  be  removed  from 
such  hospital  or  place  except  for  the  purpose 
of  being  forthwith  buried.  Under  such  cir- 
cumstances the  body  when  removed  must  be 
taken  directly  to  a  place  of  burial  or  to  a 
mortuary. 

(e)  Empowering  a  justice  of  the  peace  on 
the  application  of  the  Medical  Officer  of 
Health  to  order  the  removal  to  a  mortuary, 
and  to  be  buried,  the  body  of  any  peTson  who 
has  died  of  infectious  disease,  and  which  has 
remained  for  more  than  forty-eight  hours 
without  the  sanction  of  the  Medical  Officer 
of  Health  or  a  registered  medical  practitioner 
in  a  room  used  at  the  time  as  a  dwelling-place, 
sleeping-place,  or  work-room. 

(/)  Iiequiring  any  person  who  desires  to 
remove  in  a  public  conveyance,  other  than  a 
hearse,  the  body  of  any  person  who  has  died 
from  infectious  disease,  to  give  notice  to  the 
owner  or  driver,  and  requiring  such  owner 
or  driver  to  disinfect  the  conveyance. 

(g)  Authorising  a  justice  of  the  peace  to 
make  an  order  directing  the  detention  in  a 
hospital,  at  the  cost  of  the  authorities,  of  any 
person  suffering  from  infectious  disease,  and 
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who  would  not  on  leaving  such  hospital  be 
provided  with  lodging  or  accommodation  in 
which  proper  precautions  could  be  taken  to 
prevent  the  spreading  of  the  disorder  of  such 
person. 

(h)  Prohibiting  the  casting  into  any  ash- 
pit, ash-tub,  or  other  receptacle  for  the  deposit 
of  refuse  matter,  any  infectious  rubbish 
without  previous  disinfection. 

(i)  Empowering  the  local  authority  to 
provide,  free  of  charge,  temporary  shelter  or 
house  accommodation,  with  any  necessary 
attendants,  for  the  members  of  any  family 
in  which  any  infectious  disease  has  appeared, 
who  have  been  compelled  to  leave  their 
dwelling  for  the  purpose  of  enabling  such 
dwelling  to  be  disinfected  by  such  authority. 

The  general  powers  above  enumerated,  if 
exercised  duly  and  with  reasonable  diligence, 
are  held  sufficient  to  provide  for  the  exigen- 
cies which  may  arise  in  our  ports  from  the 
introduction  of  infectious  diseases  by  ships, 
whether  the  disease  be  current  in  this  country 
or  be  of  foreign  origin  not  naturalised  here  ; 
but  in  the  case  of  a  non-naturalised  disease, 
such  as  cholera,  certain  additional  securities 
are  taken  by  the  Orders  of  the  Local  Govern- 
ment Board  previously  referred  to.  The 
general  powers,  moreover,  which  are  avail- 
able against  the  importation  of  infectious 
diseases  by  shipping,  are  available  also,  and 
have  on  occasions  been  used,  against  their 
exportation  in  like  way  to  other  places. 
Harry  Leach.      Shirley  Murphy. 

QTJARTA_^  (quartus,  the  fourth). — A 
form  of  ague,  in  which  the  paroxysm  returns 
after  an  intermission  of  two  days.  See  In- 
termittent Eever. 

QUEENSTOWN,  in  South  of  Ire- 
land.— Mild,  not  relaxing,  winter  climate. 
Southern  exposure,  with  shelter.  Mean  win- 
ter temperature  44-l°  P.  See  Climate,  Treat- 
ment of  Disease  by. 

QUINISM.  —  Synon.  :  Cinchonism;  Fr. 
Qwirvisme ;  Ger.  Cinchonismus. 

Definition.— A  group  of  symptoms,  chiefly 
connected  with  the  nervous  system,  produced 
by  the  presence  of  quinine  in  the  system. 

Anatomical  Characters.  —  In  the  rare 
cases  in  man  in  which  death  has  been  due  to 
quinism,  post-mortem  examination  has  re- 
vealed only  the  appearances  which  are 
common  to  every  case  of  gradual  suspension 
of  respiration,  namely,  accumulation  of  dark 
blood  in  the  internal  veins.  The  same  has 
been  found  in  experiments  on  animals. 

Symptoms  Large  doses  of  quinine  prove 

fatal  by  paralysing,  first,  the  brain  and  respi- 
ratory centre  ;  secondly,  the  heart.  Smaller 
doses  may  produce  various  symptoms  on  the 
different  organs. 

On  the  whole,  quinine  does  not  disturb 
digestion;  on  the  contrary,  of  all  alkaloids 
tested  on  this  point,  of  course  in  the  shape  of 


a  readily  soluble  salt,  quinine,  when  given  in 
small  doses,  alone  promotes  digestion.  Un- 
doubtedly it  may  often  cause  vomiting,  but 
for  this  there  may  be  three  reasons — the 
sickening  bitter  taste,  the  selection  of  a  salt 
not  easily  soluble  when  there  is  a  deficiency 
of  normal  hydrochloric  acid  in  the  stomach, 
and  the  unusual  influence  of  quinine  on  the 
brain.  The  first  two  reasons  can  easily  be 
avoided,  if  the  physician  knows  them;' and 
also  the  third,  if  too  large  doses  are  not 
given  at  once  to  susceptible  patients.  The 
intolerance  of  the  brain  soon  ceases.  It  is 
advisable  to  tell  the  patient  that  vomiting 
may  perhaps  follow  on  the  first  dose,  but 
that  that  must  not  prevent  the  second  being 
taken — then  only  a  little  nausea  will  ensue, 
and  after  the  third,  dose  neither.  In  whooping- 
cough  the  first  effect  of  quinine  is  even  to 
stop  vomiting,  and  improvement  of  other 
symptoms  foUows. 

The  local  irritation  of  the  stomach  often 
depends  on  the  use  of  the  sulphate,  whilst 
the  hydrochlorate  is  easily  borne.  The  sul- 
phate is  soluble  in  about  800  parts  of  distilled 
water,  the  hydrochlorate  in  about  30  parts. 
Free  hydrochloric  acid  renders  them  both 
equally  soluble;  but  when  this  acid  is  de- 
ficient in  the  gastric  secretion,  as  is  the  case 
in  most  fevers,  the  water  alone  may  suffi- 
ciently dissolve  the  hydrochlorate,  but  not 
so  the  sulphate.  It  remains  longer  than  it 
.should  as  a  foreign  body  in  the  stomach,  and 
causes  irritation.  It  is  an  old  mistake  to 
prescribe  the  sulphate,  merely  because  it 
happened  to  be  the  quinine  salt  first  intro- 
duced. The  hydrochlorate  not  only  irritates 
the  stomach  less,  but  contains  also  a  greater 
percentage  of  the  base  than  the  sulphate 
does.  These  advantages  compensate  for  a 
somewhat  higher  price. 

The  toxic  effects  of  quinine,  so  often  men- 
tioned, are  the  result  of  large  doses.  They 
manifest  themselves  as  deafness,  noises  hi 
the  ears — humming,  or  resembling  the  roar 
of  a  distant  waterfall,  the  ringing  of  bells,  or 
the  striking  of  a  clock ;  sickness,  heaviness 
in  the  limbs,  retching,  vomiting,  and  inclina- 
tion to  sleep.  Quinine  intoxication  can,  of 
course,  become  dangerous,  should  the  dose 
have  been  too  large.  It  shows  itself  as 
paralysis  of  the  nerve-centres,  and  later  as 
paralysis  of  the  heart.  Irritation  no  longer 
causes  the  slightest  contraction ;  one  could 
imagine  that  the  heart  was  poisoned  by 
digitalis.  The  writer  has  at  least  thus  ob- 
served it  in  animals.  The  skin  is  pale  and 
cold,  and  the  temperature  of  the  blood, 
measured  in  the  rectum,  may  show  an  enor- 
mous depression. 

A  man  of  forty-five,  who  suffered  from 
constipation,  took  by  mistake  three  drachms 
of  sulphate  of  quinine,  instead  of  the  same 
quantity  of  cream  of  tartar,  at  a  single  dose. 
In  an  hour,  pains  came  on  in  the  head 
and  stomach,  giddiness,  and  general  weak- 
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ness,  followed  by  unconsciousness.  The  face 
was  pale ;  the  hps  blue  and  cold,  as  also  the 
limbs ;  the  pulse  was  still  regular,  but  slow 
and  almost  imperceptible ;  the  respiration 
languid  and  superficial ;  the  pupils  much 
dilated ;  vision  and  hearing  almost  gone, 
even  after  return  of  consciousness.  The 
medical  attendant,  who  was  called  after 
eight  hours,  wrapped  up  the  whole  body  in 
hot  towels,  and  used  frictions  of  the  skin  and 
internal  stimulants.  Improvement  ensued 
after  a  few  hours,  and  increased  steadily 
during  the  following  days ;  but  even  on  the 
fifth  day  the  patient  was  unable  to  leave  his 
bed  for  more  than  half  an  hour.  The  general 
weakness  and  that  of  sight  and  hearing  im- 
proved, but  did  not  disappear  completely  for 
a  long  time. 

In  a  French  military  hospital  (1885)  a 
soldier  got  by  mistake  a  5  per  cent,  solution 
of  sulphate  of  quinine,  instead  of  a  similar 
solution  of  sulphate  of  magnesium,  equal  to 
twelve  grammes,  viz.  two-fifths  of  an  ounce, 
of  the  former.  When  he  complained  of  the 
disagreeable  bitter  taste  and  of  the  humming 
in  the  ears,  the  attendant  thought  proper  to 
swallow  the  same  quantity.  Both  were 
taken  very  ill  after  less  than  half  an  hour ; 
both  suffered  from  great  general  apathy  and 
weakness  of  the  heart.  The  soldier  recovered, 
because  a  large  portion  of  the  solution  of 
quinine  was  rejected  by  spontaneous  vomit- 
ing; the  attendant  died  before  the  lapse  of 
four  hours,  with  the  symptoms  of  paralysis 
of  the  nervous  centres. 

Experiments  on  rabbits  and  dogs  have 
proved  to  the  writer  that,  under  the  influ- 
ence of  large  doses  of  quinine,  the  respiration 
is  first  paralysed,  and  that  life  can  be  pre- 
served at  this  stage  by  artificial  respiration. 
Then  the  heart  becomes  paralysed  by  direct 
influence  of  the  quinine  on  it,  and  death 
ensues. 

Altogether,  the  physician  should  ask 
himself,  in  every  case  where  he  considers 
large  doses  of  quinine  desirable,  whether 
an  existing  or  threatening  weakness  of  the 
respiration  or  the  circulation  might  prove  an 
objection  to  the  prescription.  Speedy  death 
has  been  observed  in  typhoid  fever  in  patients 
or  convalescents  after  about  twenty  grains  of 
quinine ;  and  even  less  may  prove  dangerous. 
In  such  cases  one  should  not  go  higher  than 
ten  grains,  and  at  the  same  time  give  good 
wine  in  moderate  doses  and  frequently. 

In  connexion  with  the  influence  of  quinine 
on  the  heart,  it  must  be  mentioned  here  that 
its  action  in  small  doses  consists  of  a  slight 
irritation  of  the  organ,  probably  of  its  sub- 
stance The  vagus  has  no  connexion  with  the 
effect ;  it  requires  strong  doses  to  depress  this 
nerve  a  little,  and  infinitely  less  than  atropine 
does. 

The  disorders  of  hearing  caused  by  quinine 
generally  last  only  for  some  hours  or  a  few 
days ;  but  severe  cases  are  also  reported.  A  man 


of  thirty-seven  took  20  grains  of  hydrochlo- 
rate  of  quinine  in  one  dose  for  ague.  The 
ague  left  him,  but  he  almost  immediately 
got  loud  noises  in  the  ears,  pain  in  the  left 
ear,  heaviness  of  the  head,  fits  of  giddiness, 
and  intense  deafness.  The  ticking  of  a  watch 
and  the  humming  of  a  diapason,  were  no 
longer  heard  when  they  were  pressed  to  the 
skull.  Eighty  grains  of  salicylate  of  sodium, 
taken  within  five  hours  (one  must  ask  for 
what  purpose),  aggravated  all  the  symptoms. 
Aural  treatment  during  several  months 
produced  but  partial  improvement.  Hearing 
was  slightly  better,  but  still  bad. 

Investigations  on  the  hearing  of  healthy 
men  have  yielded  some  interesting  results. 
The  temperature  of  the  outer  ear,  after  a 
dose  of  17  grains  of  hydrochlorate  of  quinine, 
sank  056°  C.  on  an  average  in  twelve  ex- 
periments within  two  or  two  and  a  half 
hours.  The  external  meatus  and  the  tym- 
panum were  not  hypersemic — on  the  con- 
trary, they  were  pale— when  the  effect  of 
the  quinine  was  at  its  height.  It  does  not 
follow  that  this  must  always  be  the  case. 
Some  people  may  get  inflammation  of  the 
tympanic  cavity ;  others,  again,  inflammation 
of  the  skin,  as  will  be  described  presently. 
Inflammatory  extravasations  were  produced 
artificially  in  the  canalis  coclilece  spiralis 
and  other  parts  of  the  inner  ear  in  a  cat,  by 
dosing  it  with  quinine.  The  writer  knows 
from  his  own  observation  that  this  animal  is 
certainly  very  sensitive  to  quinine.  It  is 
only  in  exceptional  instances  that  quiniae 
produces  lasting  bad  effect  on  the  hearing  of 
human  beings. 

Disturbances  of  vision  after  large  doses  of 
quinine  have  often  been  observed.  They  are 
caused  by  direct  paralysis  of  the  optic  nerve, 
not  by  dimming  of  the  refractive  media. 
A.  von  Graefe,  the  founder  of  modern  ophthal- 
mology, has  described  two  cases,  both 
malarial  patients.  In  one  case  360  grains 
had  been  taken  during  several  weeks ;  in  the 
other  case  500  grains.  In  the  first  case 
weakness  of  sight  ensued  ;  in  the  second  case 
blindness.  Both  cases  lasted  several  months. 
Improvement  began  of  itself,  and  was  appar- 
ently aided  by  artificial  bleeding  from  the 
temples.  Many  similar  cases  have  since 
been  reported. 

The  following  case  is  more  recent:  A 
woman  of  thirty-five  had  aborted,  with  sjmp- 
toms  of  septic  endometritis.  Cold  baths  and 
quinine — 80  grains  in  the  course  of  thirty 
hours — were  employed  to  control  the  fever. 
An  eclamptic  fit  ensued,  and  immediately 
afterwards  complete  loss  of  hearing  and  sight. 
The  urino  was  free  from  albumen  ;  the  pupils 
were  much  dilated  and  fixed,  the  refractive 
media  clear,  the  retina  almost  bloodless 
and  perfectly  insensible  to  strong  li»ht. 
Consciousness  returned  a  day  after  °tho 
attack  ;  hearing  within  the  first  few  days. 
The  blindness  of  the  peripheral  parts  of  the 
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retina  remained  permanently;  that  of  the 
central  parts  disappeared  slowly  within  six 
months.  Colour-blindness,  which  had  been 
total  when  the  sensibility  to  light  returned, 
persisted  partly. 

It  is  evident,  however,  from  the  reports  of 
cases,  that  disturbances  of  vision  in  patients 
treated  with  quinine  may  often  be  caused  to 
a  great  extent  by  the  illness  itself,  and  are 
then  incorrectly  attributed  to  the  remedy. 

Transient  affections  of  the  sMn  after  the 
ingestion  of  quinine  are  especially  frequent. 
They  present  themselves  chiefly  as  eczema, 
roseola,  erythema,  urticaria,  and  purpura. 
Here  only  a  few  instances  need  be  mentioned. 
Four  cases  of  purpura  hsemorrhagica  have 
been  described.  The  most  remarkable  point 
about  them  was  their  appearance  after  only 
small  doses  ;  for  instance,  after  2  or  3  grains 
every  six  hours.  According  to  another 
medical  report,  a  lady  of  forty  got  oedema  of 
the  face  and  limbs,  with  violent  erythematous 
eruptions,  followed  by  peeling,  after  taking 
quinine.  A  repetition  of  the  medicine  caused 
the  same  symptoms. 

The  kidneys  and  bladder  do  not  remain 
insensible  to  the  alkaloid.  Given  in  large 
doses  it  may  cause  albuminuria  and  catarrh 
of  the  bladder.  The  latter  has  appeared  with 
violent  fever  after  60  grains  in  one  day. 
Cases  have  been  communicated  where  a 
few  grains  of  quinine  caused  bloody  urine, 
jaundice,  and  fever,  apparently  quite  inde- 
pendently of  the  malaria  for  which  it  was 
ordered.  This  is  less  singular  than  the  skin- 
eruptions,  as  the  greater  part  of  the  quinine 
which  leaves  the  body  passes  through  the 
kidneys.  The  points  of  particular  interest  to 
us  regarding  this  secretion  may  be  noticed 
here.  G.  Kerner  recovered  80,  90,  and  96 
per  cent,  of  the  ingested  quinine  from  the 
urine.  The  excretion  of  the  hydrochlorate 
of  quinine  began  as  early  as  fifteen  minutes 
after  its  ingestion,  was  most  active  in  the 
twelfth  hour  (30  per  cent.),  and  lasted  till 
the  forty-eighth  hour,  when  1  per  cent,  still 
appeared.  The  sulphate  of  quinine  was  first 
traceable  in  the  urine  after  forty-five  minutes, 
and  showed  itself — 1  per  cent,  only — till  the 
sixtieth  hour.  The  greater  portion  of  both 
quinine  salts  passes  out  in  the  amorphous 
modification;  a  smaller  part  becomes  oxi- 
dised. 

Abortion  and  premature  birth  are  often 
attributed  to  quinine.  It  seems  to  the  writer, 
after  carefully  reading  the  literature  of  the 
subject,  that  these  results  are  mostly  due  to 
the  illnesses  for  which  the  quinine  has  been 
given.  As  it  is  a  distinct  protoplasmic  poison, 
one  must  admit  the  possibility  that  when  given 
in  daily  long-continued  small  doses  in  preg- 
nancy it  acts  with  specific  energy  on  the 
tender  protoplasm  of  the  foetus,  whose  gradual 
decay  would  lead  to  evacuation  of  the  uterus. 
At  all  events,  chronic  quinism,  even  of  a 
mild  character,  is  to  be  avoided  under 


such  circumstances,  and  regarded  with  sus- 
picion. 

Several  cases  of  so-called  contrary  quinine- 
effect,  that  is  a  real  febrile  attack,  without 
apparent  inflammation  of  any  organ,  have 
been  published  from  time  to  time.  How 
they  originate  is  altogether  unknown.  Even 
relatively  small  doses  may  cause  them. 

Increase  of  the  general  reflex  excitability 
has  also  been  described  as  an  unusual  effect  of 
small  doses  of  quinine.  Epileptic  patients  are 
said  to  react  to  quinine  by  increase  of  their 
fits  in  number  and  severity.  This  would 
correspond  more  with  the  facts  derived  from 
experiments  on  animals,  than  the  assertion 
that  quinine  diminishes  greatly  the  reflex 
function  of  the  spinal  cord.  Such  a  diminu- 
tion takes  place  only  when  one  gives  large 
doses,  dangerous  to  fife.  Then  the  reflex 
function  of  the  spinal  cord  ceases  at  the 
same  time  as  all  other  functions. 

It  seems  to  be  an  accepted  fact  that  quinine 
is  less  injurious  to  children  than  to  adults. 

Quinine  has  often  been  employed  exter- 
nally on  account  of  its  powerful  antiseptic 
action,  without  showing  injurious  effects, 
when  applied  in  the  form  of  preparations  with 
neutral  or  weakly  alkaline  reaction.  Be- 
peated  frictions  of  ointment  of  quinine  into 
the  healthy  skin  cause  abrasion  and  sore- 
ness. 

Treatment. — The  treatment  of  quinine- 
poisoning  will  vary  with  the  various  possibili- 
ties which  have  just  been  described.  Should 
a  large  dose  of  quinine  be  still  in  the 
stomach,  sickness  must  be  induced  by 
mechanical  irritation  of  the  pharynx,  or  the 
stomach  should  be  cleared  by  the  pump. 
Nothing  is  more  unwise  than  to  try  to 
empty  the  stomach  by  chemical  emetics, 
such  as  tartar  emetic  or  ipecacuanha.  Firstly, 
much  time  is  wasted  by  their  application ; 
and  secondly — what  is  still  more  serious — 
if  they  really  do  act  at  last,  they  depress  the 
nervous  system  and  the  heart,  and  diminish 
the  power  of  resistance  to  the  poison.  If 
any  emetic  seems  to  be  indicated,  only  a 
cautious  hypodermic  injection  of  hydrochlo- 
rate of  apomorphine  can  be  permitted. 
Tannic  acid  or  carbonate  of  sodium  should 
be  introduced  into  the  stomach  before  or 
during  evacuation,  as  quinine  salts  are  pre- 
cipitated by  these  bodies  in  a  much  less 
soluble  form. 

In  cases  of  acute  quinine-poisoning  re- 
course must  be  had  to  artificial  respiration, 
with  rhythmical  pressure  on  the  heart  about 
thirty  times  a  minute,  as  it  produces  strong 
mechanical  irritation  of  this  organ.  Further, 
hot  baths  (38°  C,  or  108°  F.),  with  cold 
affusions  over  the  neck,  should  be  tried.  The 
room  and  bed  in  which  the  patient  is  lying 
must  be  kept  as  warm  as  possible.  Strong 
hot  coffee  or  tea  is  to  be  administered. 

What  is  to  be  done  in  cases  where  the 
quinine  has  already  passed  into  the  blood 
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has  been  already  indicated.  Stimulation  of 
the  kidneys  is  also  required,  to  promote 
excretion  of  the  alkaloid.  Abundance  of 
water  containing  free  carbonic  acid,  like 
Seltzer  or  Apollinaris,  mixed  with  small 
quantities  of  wine  or  other  good  alco- 
holic beverage,  will  answer  this  indication 
best. 

As  the  head  in  such  cases  is  of  sufficiently 
low  temperature,  in  consequence  of  the 
general  depression  of  the  body-heat,  cold 
compresses  to  the  head  are  not  advisable. 
This  part  of  the  body  must  be  kept  rather 
low,  in  order  to  allow  the  weak  action  of  the 
heart  to  fill  the  brain  with  renewed  blood 
as  easily  as  possible. 

The  other  symptoms  caused  by  quinine 


will  call  for  the  treatment  appropriate  to 
each.  Most  of  them  disappear  of  themselves 
as  soon  as  the  drug  is  no  longer  given. 

Cael  Binz. 

QUINSY  (cynanche,  sore-throat).  —  A 
popular  synonym  for  acute  inflammation  of 
the  tonsils.    See  Tonsils,  Diseases  of. 

QUINTAN  (quintus,  the  fifth). — A  form 
of  ague,  in  which  the  paroxysm  returns  after 
an  intermission  of  ninety- six  hours.  See 
Intermittent  Fever. 

QUOTIDIAN  (quotidie,  daily).— A  form 
of  ague,  in  which  the  paroxysm  occurs  at  the 
same  hour  every  day.  See  Intermittent 
Fever. 


E 


RABBI,  in  the  Austrian  Tyrol. — 

Chalybeate  waters.    See  Mineral  Waters. 

BABIES  (rabies,  rage  or  madness). — 
Synon.  :  Fr.  la  Bage ;  Ger.  Htmdswuth. 

Definition. — A  non-febrile  disease,  due  to 
a  specific  poison ;  and  most  frequently  met 
with  in  the  canine,  feline,  vulpine,  lupine, 
and  other  species  of  carnivora ;  but  commu- 
nicable by  inoculation  to  all  warm-blooded 
animals.  It  is  accompanied  by  an  inclina- 
tion to  attack  other  animals;  and  is  cha- 
racterised by  nervous  disturbances,  together 
withlistlessness,  uneasiness,  wildness,  cramps, 
paralysis,  rapid  emaciation,  altered  voice, 
quick  course,  and  fatal  termination. 

.(Etiology. — Various  antecedent  pheno- 
mena are  supposed  to  be  either  the  actual 
or  predisposing  causes  of  rabies ;  but  we  may 
say  that  neither  climate,  season,  food,  water, 
sex,  genital  excitement,  pain,  anger,  age,  nor 
breed,  as  far  as  we  are  able  to  judge,  has  the 
slightest  effect  in  producing  the  disease. 

Many  persons  still  adhere  to  the  belief 
that  rabies  arises  spontaneously  in  the 
canine,  and  probably  also  in  the  feline, 
lupine,  and  vulpine  species  of  carnivora; 
although  most,  if  not  all,  of  the  old  school, 
admit  3uch  cases  to  be  extremely  rare 
(Boerhaave,  Hamilton,  Oilman,  Coleman, 
Renault,  Haubner,  "Williams,  Hill,  &c.). 
Others  (Maynell,  Blaine,  Youatt,  Virchow, 
Gerlach,  Roll,  Bollinger,  the  writer,  and 
most  modern  investigators)  believe  that  it 
never  arises  spontaneously,  but  that  it  is 
always  the  result  of  the  introduction  of  the 
specific  animal  poison  into  the  system,  either 
by  a  bite  from  a  rabid  animal,  or  by  the  ab- 
sorption of  the  virus  through  the  medium  of 


an  abraded  surface.  To  prove  beyond  doubt, 
in  any  given  case,  that  affected  animals  had 
never  been  bitten,  nor  placed  in  contact 
with  those  already  diseased,  is  extremely 
difficult. 

The  contagium  is  universally  believed  to 
be  a  micro-organism,  although  it  has  not  yet 
been  isolated.  According  to  Pasteur,  it  is 
more  virulent  in  the  spinal  cord  than  in  any 
other  part  of  the  body.  We  have  reason  to 
believe  that  it  is  present  in  the  secretions  and 
excretions  (Roll,  Hering),  in  the  blood,  and 
consequently  in  all  organs  and  parts  of  the 
still  warm  body  (Haubner,  Eckel,  Lafosse, 
Roll,  Fleming,  and  others) ;  although  others 
(Breschet,  Majendie,  Dupuytren),  from  some 
cause  or  other,  failed  to  transmit  the  disease 
by  inoculation  with  the  blood  of  rabid  animals. 
Whether  the  poison  is  present  in  the  saliva, 
blood,  and  other  parts  during  the  incubative 
stage  is  unknown;  but  the  spinal  cord  has 
been  found  to  be  inert  before  the  infected 
animal  shows  symptoms  of  the  malady,  and 
therefore  we  may  presume  that  other  parts 
are  not  poisonous  (Dowdeswell).  There  is  no 
evidence  to  show  that  the  dried  virus  is  viru- 
lent ;  and  the  contagium  is  found  to  be  de- 
stroyed by  ordinary  influences,  such  as  heat, 
calcium  chloride,  caustic  alkalis,  and  concen- 
trated acids.  It  is  a  disputed  point  whether 
the  meat  and  milk  of  rabid  animals  are  fit 
for  animal  food ;  but  few  doubt  the  innocu- 
ousness  of  butter  and  cheese  made  from 
such  milk.  M.  Galtier  has  found  that 
the  saliva  of  a  rabid  dog  which  has  suc- 
cumbed to  the  disease,  or  has  been  killed,' 
does  not  lose  its  virulent  properties  through 
mere  cooling  of  the  body.  It  is  impor- 
tant, therefore,  in  examining  the  cavities 
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ol  the  throat  and  mouth  after  death,  to 
guard  against  inoculation.  The  same  ob- 
server has  also  found  that  the  saliva  of  a 
rabid  dog,  obtained  from  the  living  animal 
and  ,kept  in  water,  continues  virulent  for 
five,  fourteen,  or  even  twenty-four  hours  in 
the  case  of  the  rabbit.  Water  from  which  a 
mad  dog  may  have  drunk  must,  therefore, 
be  considered  dangerous  for  at  least  twenty- 
four  hours.  Although  previous  observations 
and  experiments  seem  to  prove  that  the  virus 
loses  its  potency  as  soon  as  the  body  is  cold, 
or  rigor  mortis  has  set  in,  and  it  has  there- 
fore been  assumed,  a  fortiori,  that  the  flesh 
of  rabid  animals  might  be  eaten  cooked  (Dr. 
Lecamus)  or  uncooked  (Decroix,  Bourrel, 
&c.)  with  impunity,  even  if  the  mucous  sur- 
faces were  injured,  these  statements  must 
now  be  received  with  great  reserve. 

Animals  that  are  inoculated  with  fresh 
(warm)  saliva,  blood,  &c,  do  not  in  all  cases 
contract  the  disease.  Benault  inoculated 
ninety -nine  animals  (horses,  dogs,  and 
sheep),  and  only  sixty  -  seven  became  af- 
fected. Boll  says  that  successful  inocula- 
tions vary  from  24  to  70  per  cent.,  whilst 
from  the  bites  of  rabid  dogs  the  proportion 
varies  between  20  and  70  per  cent.,  showing 
that  the  disease  is  comparatively  less  likely 
to  follow  from  the  natural  (bite)  than  from 
the  artificial  (injection,  &c.)  introduction  of 
the  virus.  This  is  probably  due  to  the 
bleeding  produced  by  the  bite  washing  the 
poison  out  again,  or  to  the  clothes,  hair,  &c, 
of  the  bitten  subject  wiping  the  teeth  before 
they  pierce  the  skin.  The  researches  of 
M.  Galtier  seem  to  show  that  the  diluted 
poison  of  hydrophobia,  injected  into  the 
blood  of  animals,  acts  as  a  preventive  of  the 
development  of  the  disease.  M.  Pasteur  has  so 
far  completed  his  experiments  as  to  establish 
with  accuracy  the  virulence  of  the  poison  in 
the  spinal  cord  of  rabbits  by  subjecting  them 
to  various  degrees  of  dryness,  its  potency 
being  in  the  inverse  ratio  of  its  dryness.  It 
must  also  be  remembered  that  the  per- 
centage— however  the  poison  is  introduced 
—is  larger  in  carnivorous  than  in  herbi- 
vorous animals  or  man.  Fleming  tabulates 
them  thus :  '  Dogs  and  cats  hold  the  first 
place  in  the  scale  of  susceptibility ;  then  man 
and  the  pig ;  next  ruminants,  the  sheep  and 
goat  being  more  susceptible  than  the  ox ;  and 
lastly  the  horse.' 

It  has  been  denied  by  some  authorities 
(Betti,  Girard,  Vakl,  Huzard,  Dupuy,  La- 
fosse,  &c.)  that  the  virus  of  other  than 
canine  and  feline  animals,  or  those  which 
use  their  teeth  as  natural  weapons  of  de- 
fence, is  capable  of  transmitting  the  disease 
to  others.  But  of  late  years,  this  has  been 
proved  by  many  (Bourrell,  Eckel,  Berndt, 
Youatt,  Breschet,  Majendie,  Earle,  and 
others)  to  be  incorrect. 

Incubation. — The  period  of  incubation  in 
rabies  ranges  between  extremely  wide  limits ; 


but  the  average  period  in  any  animal  may 
be  said  to  be  from  three  to  six  weeks.  It  is 
comparatively  shorter  in  young  than  in  old 
animals.  Spinola  said  that  gestation  pro- 
longs it,  and  according  to  Fleming  it  appears 
sometimes  to  be  hastened  by  excitement, 
anger,  sexual  irritability,  terror,  injury  to  the 
cicatrix,  sudden  changes  of  temperature,  and 
other  causes.  By  inoculation  the  disease 
develops  in  from  five  to  fourteen  days. 

Anatomical  Characters.  —  The  anato- 
mical changes  in  rabies  are  by  no  means 
constant,  nor  do  they  at  all  amount  to  what 
one  would  expect  to  find,  judging  from  the 
symptoms  presented  during  life.  The  fol- 
lowing are  the  principal  lesions  found : — 

The  skin  may  be  covered  with  mud,  and 
wounded,  especially  about  the  lips.  The 
visible  mucous  membranes  may  be  injected ; 
the  teeth  fractured-;  the  tongue  swollen,  dark 
red,  and  wounded.  The  mucous  membrane 
of  the  fauces,  larynx,  trachea,  pharynx,  oeso- 
phagus, stomach,  and  intestines  may  be 
swollen,  congested,  or  hypersemic,  or  may 
present  hemorrhagic  erosions,  and  signs  of 
catarrh.  The  tonsils  and  salivary  glands 
may  be  enlarged  and  vascular.  The  stomach 
usually  contains  some  indigestible  and  foreign 
substances,  such  as  pieces  of  wood,  leather, 
straw,  hay,  or  iron.  These,  however,  are 
rarely  found  in  herbivorous  animals.  The 
small  intestines  are  usually  empty,  or  they 
only  contain  a  mixture  of  bile  and  mucus. 
The  solitary,  agminate,  and  mesenteric  glands 
may  be  found  enlarged.  The  spleen  is  fre- 
quently enlarged  and  congested,  hence  the 
disease  has  often  been  mistaken  for  anthrax. 
The  blood  is  dark-coloured,  and  coagulates 
with  a  soft  loose  clot.  The  kidneys  and 
bladder  may  be  hyperfemic,  and  the  latter  is 
usually  empty  and  contracted.  The  lungs 
are  generally  gorged  with  blood.  The  vessels 
of  the  cerebro-spinal  coverings  may  be  con- 
gested, and  serous  effusions  in  the  cavities 
will  sometimes  be  observed.  Williams  says  : 
'  On  the  lower  surface  of  the  medulla  ob- 
longata, at  the  origin  of  the  seventh,  eighth, 
and  ninth  pahs  of  nerves,  the  membranes 
are  generally  highly  congested,  thickened, 
softened,  and  matted  together.'  The  brain- 
substance  may  be  soft  and  friable ;  there  is 
rarely  congestion ;  and,  as  a  rule,  the  brain 
is  pale  and  bloodless  (Fleming). 

For  the  microscopical  changes,  see  Hydro- 
phobia. 

Symptoms. — In  the  lower  animals,  the 
trains  of  symptoms  are  so  marked  that  they 
have  given  rise  to  the  distinction  of  two 
different  forms  of  the  disease  :  one  in  which 
the  nervous  system  is  excited,  hence  the 
terms  f  urious,  wild,  or  '  excited '  rabies ; 
the  other,  where  it  seems  to  be  depressed, 
and  to  which  the  names  of  '  dumb  tranquil,' 
'  torpid,'  or  '  paralytic  '  rabies  have  been 
given.  Although  this  distinction  is  con- 
venient for  description,  it  must  not  be  for- 
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gotten  that  paralysis,  in  some  form  or  other, 
usually  sets  in,  sooner  or  later,  in  the  excited 
form ;  whereas  in  the  latter  it  is  rarely,  and 
then  only  for  a  short  time,  preceded  by  any 
signs  of  excitement  or  inclination  for  mis- 
chief. In  other  words,  the  symptoms  of 
rabies  may  be  divided  into  three  stages, 
namely,  the  premonitory,  irritative,  and 
paralytic.  In  the  'furious'  form,  all  three 
stages  are  well-marked ;  but  in  the  '  dumb  ' 
form,  only  the  first  and  last.  The  transition 
from  one  stage  to  the  other  is  gradual  and 
imperceptible. 

The  premonitory  stage  is  characterised  by 
an  alteration  in  the  manner  and  habits  of 
the  animal.    Dogs,  for  instance,  that  are 
naturally  friendly  and  docile,  suddenly  turn 
surly  and  bad-tempered,  and  as  quickly  re- 
turn again  to  their  former  docile  manner, 
showing  more  affection  than  usual.  Nearly 
all  animals  are    restless,   and  frequently 
change  their  posture  and  position.   Most  are 
dull,  lazy,  languid,  and  seek  seclusion  from 
society  by  hiding  themselves  in  dark  and 
quiet  places.    Irritation  at  the  seat  of  in- 
oculation, demonstrated  by  rubbing,  nibbling, 
or  scratching  the  cicatrix,  is  frequently  an 
early  symptom.    The  appetite  is  lost,  and  in 
ruminants  rumination  is  suspended.  Some- 
times a  depraved  appetite  is  present,  evi- 
denced in  dogs  and  pigs  by  their  eating  all 
sorts  of  strange  things,  such  as  wood,  iron, 
&c. ;  and  these,  as  well  as  sheep,  often  swal- 
low their  own  faeces  and  urine ;  whilst  the 
latter  have  been  seen  to  lick  blood  and  even 
eat  their  wool.    Carnivorous  animals  and 
pigs  frequently  'gulp,'  as  if  trying  to  swallow 
something,  or  retch,  as  though  to  free  their 
throat  from  some  foreign  body;  and  vomiting 
sometimes  occurs.  The  visible  mucous  mem° 
branes  are  red,  and  saliva  almost  always 
(except  in  horses)  drivels  from  the  mouth, 
due  in  all  probability  to  dysphagia.  The 
sexual  organs  of  all  species,  except  the  pig 
(Haubner),  are  frequently  excited  in  the 
early  stage  of  this  disease,  and  ungovernable 
salacity  is  present.    The  bowels  are  consti- 
pated ;  the  urine  is  suppressed. 

These  symptoms  may  last  from  twelve  to 
forty-eight  hours,  and  then  gradually  pass 
either  into  the  irritative,  marking  the  '  ma- 
niacal '  form,  or  into  the  paralytic  stage, 
characteristic  of  the  'melancholic'  form. 

The  irritative  stage  is  distinguished  by  a 
propensity  to  injure  other  animals ;  by  great 
uneasiness ;  and  by  paroxysms  of  fury  and 
excitement,  with  intervals  of  quietudo  and 
exhaustion. 

The  increased  restlessness,  which  marks 
the  commencement  of  this  stage,  is  mani- 
fested  differently  by  different  animals.  They 
are  constantly  changing  their  position  and 
posture.  Dogs  lie  down  in  one  place  and 
quickly  shift  to  another  ;  horses  move  their 
ears  backwards  and  forwards,  as  though  they 
were  listening  to  some  distant  sound. 


During  the  paroxysms  dogs  become  ex- 
cited ;  disturb  their  beds  ;  tear  carpets,  mats, 
or  whatever  comes  in  their  way;  and  bite 
their  kennels,  chains,  other  animals,  and 
even  their  own  bodies.  They  may  he  quietly 
for  a  time,  and  then  suddenly  jump  up  with 
a  peculiar  howl ;  remain  in  the  same  posture 
for  a  time ;  look  vacantly  around  them ;  then 
suddenly  walk  forward  as  though  following 
something;  and  all  at  once  snap  at  some 
imaginary  object.    The  dog  may  obey  its 
master's  call,  although  reluctantly,  and  look 
up  pitifully,  as  though  it  did  not  wish  to  be 
disturbed.    The  tongue  is  swollen,  and  fre- 
quently dipped  into  water  to  cool  it,  although 
the  poor  creature  cannot  swallow  any,  and 
saliva  hangs  in  strings  from  the  angles  of  its 
mouth.    The  countenance  is  anxious  and 
haggard.    If  the  animal  should  succeed  in 
escaping  from  its  kennel  at  the  early  part  of 
this  stage,  it  wanders  forth  '  on  the  march,' 
apparently  not  knowing  or  caring  where  it 
goes.    If  anything  comes  in  its  way  the  dog 
immediately  attacks  it,  and  then  resumes  its 
journey.    The  gait  and  carriage  of  the  dog 
are  at  first  natural,  but  as  the  nervous  energy 
fails,  it  becomes  unsteady  and  tottering;  the 
tail  drops  between  its  legs ;  the  head  is  carried 
near  the  ground ;  the  abdomen  is '  tucked  up ; ' 
and  the  poor  beast,  which  a  few  days  pre- 
viously was  plump  and  fresh-looking,  is  now 
comparatively  a  skeleton.    Dogs  generally 
endeavour  to  retrace  their  way  back  to  their 
homes  to  die.    Cats  are  very  savage,  arch 
their  backs,  lash  their  tails,  and  freely  use 
their  teeth  and  claws.    Horses  become  very 
violent,  frequently  neigh,  bite  the  bars  and 
mangers,  kick,  paw,  and  endeavour  to  get 
loose.    Cattle  rarely,  if  ever,  use  their  teeth, 
but  bellow,  paw  the  ground,  butt  and  toss, 
frequently  breaking   their  horns.  Sheep 
seldom,  but  goats   often,  use  their  teeth. 
Their  natural  timidity  is  replaced  by  a  pug- 
nacious disposition,  and  they  will  even  attack 
dogs.   Pigs  slaver  at  the  mouth,  bite  their 
fellows  and  other  animals,  and  become  very 
wild.    Poultry  make  stupid  high  jumps  and 
other  frenzied  movements,  peck  one  another, 
and  chuckle  frequently.     Deer  point  their 
noses  towards  the  sky ;  sniff  and  throw  then- 
heads  back,  run  at  other  deer,  and  butt  at 
and  fight  the  trees  and  other  objects,  until 
they  even  rub  the  skin  off  their  foreheads ; 
suddenly  start  galloping,  and  as  suddenly 
stop,  seize  sticks  and  other  objects  with  then- 
teeth,  attack  persons,  eventually  become 
paralysed,  and  dio  in  from  two  to  eight  days. 
The  voice  of  all  animals  affected  with  rabies 
is  altered  in  character,  and  is  continually 
being  exercised.    In  dogs,  the  character  of 
the  voice  is  one  of  the  best  diagnostic  signs 
of  the  disease.   It  has  a  peculiar  high-toned 
croupy,  ringing  sound,  as  if  the  bark  and 
howl  were  blended  together.    In  the  early 
part  of  this  stage  of  tho  malady,  the  eyes  are 
bright  and  glaring— especially  in  cats ;  but 
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as  the  disease  advances,  the  bulbus  oculi 
retracts  in  its  orbit,  and  the  menibrana  nicti- 
tans  is  forced  half  over  the  cornea,  giving 
the  animal  a  horrible  and  forlorn  appearance. 

At  first  the  paroxysms  are  strong  and  pro- 
longed, but  as  the  disease  progresses  they 
become  weak  and  short,  and  the  periods  of 
depression  which  intervene  between  the 
paroxysms  are  lengthened,  until  finally  the 
animal  has  not  power  or  strength  to  move  his 
limbs,  when  the  paralytic  stage  may  be  said 
to  have  commenced.  We  now  notice  con- 
tinual twitching  and  convulsions  of  the 
muscles — even  tetanus;  and  death  soon  takes 
place. 

The  paralytic  stage  of  the  '  dumb '  or 
'  torpid '  form  of  the  disease  is  marked  by 
'  dropping '  or  paralysis  of  the  inferior 
maxilla,  rendering  the  animal  unable  to  bite 
or  bark.  Although  at  the  commencement  of 
this  stage  there  may  be  an  inclination  in  the 
dog  to  leave  its  abode  and  'march ; '  still  it  is 
less  so  than  in  furious  rabies,  and  if  he  do 
go,  the  creature  either  quickly  returns  again, 
or  seeks  some  secluded  spot  in  which  to  die. 
The  animal  endeavours  to  remain  quietly  in 
a  dark  place,  and  takes  little  notice  of  what 
is  going  on  around  him.  The  tongue  is 
swollen,  livid,  and  hangs  out  of  the  mouth ; 
the  saliva  is  tenacious  and  abundant.  Para- 
lysis of  the  posterior  extremities  soon  sets  in, 
and  death  quickly  follows.  When  the  tran- 
quil form  of  rabies  attacks  other  animals 
than  dogs,  it  usually  paralyses  the  posterior 
extremities. 

Duration  and  Termination.  —  Babies 
generally  takes  a  rapid  course,  sometimes 
killing  within  forty-eight  hours,  and  rarely 
lasting  more  than  ten  days,  although  cases 
of  canine  madnsss  have  been  reported  as 
having  lasted  from  fifteen  to  twenty  days. 
The  duration  depends  to  a  certain  extent 
upon  the  constitutional  vigour  of  the  animal. 
The  termination  is  fatal  in  all  animals. 

Diagnosis. — Marochetti  and  others  have 
asserted  that  rabies  can  be  diagnosed  a  few 
days  after  inoculation,  by  the  presence  of  a 
sublingual  vesicular  eruption,  but  there  is 
no  evidence  to  warrant  us  in  believing  this 
statement ;  and  Mr.  Fleming  remarks  1  that 
it  is  much  to  be  regretted  that  those  who 
have  seen  these  lyssi  did  not  resort  to  in- 
oculation with  the  contents  of  the  vesicles  to 
prove  whether  they  really  contained  the 
morbific  elements  or  not.' 

The  most  characteristic  symptom  of  the 
'furious'  form  is  undoubtedly  the  peculiar 
'  falsetto  termination  of  the  bark  '  (Horsley)  ; 
and  of  the  '  dumb  '  form  the  dropping  of  the 
inferior  maxilla.  But  since  these  symptoms 
only  appear  when  the  disease  is  comparatively 
advanced,  we  must  take  other  symptoms  into 
consideration,  such  as  the  behaviour  of  the 
animal,  its  physiognomy,  inclination  to  bite, 
and  to  eat  strange  and  indigestible  substances. 
An  acquaintance  with  the  history  of  the  case 


is  necessary  if  we  would  avoid  confounding  it 
with  other  diseases. 

Epilepsy  is  distinguished  from  rabies  by 
the  sudden  and  complete  loss  of  sense, 
champing  of  the  jaws,  foaming  at  the  mouth, 
convulsions,  cries,  and  rapid  recovery. 

Distemper  has  sometimes  been  mistaken 
for  rabies,  from  the  fact  that  catarrh  of  the 
eyes  and  nose,  giddiness,  weakness,  and 
emaciation  are  sometimes  present  in  both 
diseases ;  and  it  is  this  circumstance,  with 
the  fact  that  epilepsy  is  sometimes  a  sequela 
to  distemper,  that  undoubtedly  led  the  late 
Mr.  Grantley  Berkeley,  a  professed  authority 
on  rabies,  to  state  '  that  dogs  become  utterly 
insane  from  distemper,  and  that  if  this  dis- 
ease be  prevented  by  vaccination,  hydro- 
phobia (rabies)  will  be  decreased.'  It  is 
scarcely  necessary  to  say  that  such  assertions 
are  liable  to  cause  serious  mistakes. 

Foreign  substances  in  the  fauces  or 
pharynx,  especially  in  the  dog,  may  be 
distinguished  from  rabies  by  the  history  of 
the  case,  and  by  careful  examination. 

Inflammation  of  the  throat  only  presents 
one  symptom  of  rabies,  namely,  inability  to 
swallow. 

Gastritis  &n.&.enteritis  maybe  distinguished 
by  the  absence  of  the  nervous  symptoms, 
and  by  the  pain  produced  cn  pressing  the 
abdomen. 

Phrenitis,  especially  in  horses,  may  be 
confounded  with  rabies  ;  but  although  the 
animals  may  be  delirious,  there  is  no  inclina- 
tion to  do  mischief,  nor  are  they  irritated  by 
the  presence  of  a  dog  or  a  person,  and  the 
course  of  the  disease  will  soon  decide  the 
question. 

Tetanus  in  the  dog  has  been  confounded 
with  rabies,  but  this  is  such  a  rare  disease  in 
dogs,  cats,  cattle,  sheep,  goats,  and  pigs,  as  to 
call  for  no  special  mention.  In  horses  such 
a  mistake  could  scarcely  happen. 

Anthrax. — The  pathological  changes  of 
rabies  and  anthrax,  says  Mr.  Fleming,  have 
at  times  lent  some  support  to  the  idea  that 
they  were  identical,  or  at  least  resembled 
each  other.  Although  vertigo,  and  a  dis- 
position to  fury,  do  in  some  cases  accompany 
anthrax  in  the  lower  animals  (especially  in 
the  horse),  the  other  symptoms  of  anthrax, 
the  rapidity  with  which  it  runs  its  course, 
and  the  pathological  anatomy  of  the  several 
diseases,  will  serve  to  distinguish  one  from 
the  other.  The  presence  of  the  bacillus 
anthracis  in  the  blood  is  absolutely  character- 
istic.   See  Micro-organisms. 

Cattle-plague.—  The  fits  of  delirium  that 
now  and  again  appear  in  this  disease,  as 
well  as  the  great  depression,  apathy,  and  the 
unsteady  gait,  have  a  resemblance  to  those 
present  in  a  certain  stage  of  rabies.  But 
this  resemblance  is  very  superficial.  The 
existence  of  the  plague  in  the  district, 
the  appearance  of  the  visible  mucous  mem- 
branes, and  the  other  symptoms  during  life, 
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as  well  as  the  pathological  alterations  after 
death,  are  sufficient  to  establish  a  distinction. 

A  ferocious  dog  has  frequently  been  mis- 
taken for  a  rabid  one. 

There  are  no  post-mortem  signs  sufficiently 
trustworthy  or  characteristic  to  enable  us  to 
form  a  direct  diagnosis  of  rabies.  The  his- 
tory of  the  case,  however,  together  with  the 
facts  that  foreign  bodies  are  present  in  the 
stomach  and  the  mucous  membrane  of  the 
fauces,  larynx,  and  stomach  congested,  will 
materially  assist  us  in  forming  a  correct 
opinion. 

Treatment. — The  curative  treatment  of 
rabies,  so  far  as  our  experience  at  present 
goes,  has  yet  to  be  discovered ;  and  since  the 
malady  is  so  dangerous  to  other  animals  and 
man,  we  think  its  cure  ought  not  to  be  under- 
taken, except  by  experienced  persons  and 
under  adequate  restrictions. 

All  affected  animal  a  should  be  killed  at 
once  and  burned,  or  buried  deep  with  quick- 
lime. 

The  prophylactic  treatment,  however,  de- 
serves our  best  consideration.  If  an  animal 
has  been  inoculated  by  a  bite  from  a  rabid 
animal  or  otherwise,  the  circulation  in  the 
part  should  be  immediately  stopped  by  a 
compress  above  it ;  the  wound  thoroughly 
washed,  sucked,  or  cupped ;  and  all  parts  that 
are  supposed  to  have  been  in  contact  with 
the  virus  excised,  and  either  the  actual  or 
potential  cautery  freely  applied.    In  the 
lower  animals  some  of  the  wounds  may  ' 
escape  our  notice  on  account  of  the  hair,  and 
therefore,  even  after  the  above  precautions  j 
are  taken,  the  subject  must  be  treated  as  I 
suspicious. 

The  researches  of  MM.  Pasteur  and  Galtier  1 
demonstrate  the  advantage  that  may  result 
from  inoculation  with  the  attenuated  poison, 
for  the  purpose  of  preventing  the  develop- 
ment of  the  disease.  For  a  detailed  account 
of  these  experiments,  see  Hydrophobia. 

Cows,  sheep,  and  pigs,  if  the  wounds  have 
been  promptly  cauterised,  may  be  used  for 
food,  provided  they  are  killed  within  twenty- 
four  hours  of  the  inoculation,  and,  if  Dr. 
Dowdeswell's  experiments  are  correct,  even 
before  any  signs  of  the  malady  are  mani- 
fested. 

If  an  animal  is  suspected  of  being  inocu- 
lated from,  or  has  been  in  company  with,  one 
affected  with  rabies,  it  should  be  kept  in  a 
secure  place,  and  watched  for  at  least  four 
months,  and  then  only  allowed  to  go  out 
muzzled;  but  it  is  preferable  to  destroy  it. 
If  such  an  animal  has  bitten  any  person,  it 
should  not  be  destroyed  until  it  has  been 
positively  ascertained  whether  it  is  rabid  or 
not. 

When  a  case  of  rabies  has  occurred,  notice 
onght  to  be  given  at  once  to  the  local  authori- 
ties, to  prepare  them  for  making  and  enforcing 
stringent  measures  to  prevent  its  spread.  No 
dog3  ought  to  be  allowed  to  enter  public 


buildings  or  conveyances,  or  to  frequent  the 
public  streets  or  highways,  without  a  muzzle, 
under  the  penalty  of  being  seized  by  the 
police.  If  a  rabid  animal  is  at  large,  notice 
should  be  given  of  the  fact  to  the  neighbour- 
hood as  soon  as  possible.  All  kennels,  chains, 
collars,  and  places  with  which  a  rabid  animal 
has  been  in  contact  should  be  scalded  and 
disinfected. 

Dogs  should  always  be  under  strict  police 
surveillance,  by  owners  not  only  being  com- 
pelled to  pay  taxes,  but  also  by  placing  evi-. 
dence  of  this  fact  on  the  dogs'  collars  in  the 
form  of  a  small  metal  disc.  In  addition, 
every  owner  should  have  his  name  and 
address  on  the  collar.  Should  any  dog  be  at 
large  without  a  collar  and  the  metal  disc,  it 
should  be  at  once  seized  by  the  police,  and 
if  not  claimed  within  a  prescribed  period  it 
should  be  destroyed. 

George  A.  Banham. 

RACE,  ./Etiological  Relations  of. — 

See  Disease,  Causes  of. 

RACHITIS  (pa^ir,  the  spine). — A  syno- 
nym for  rickets.    See  Rickets. 

RAG-ATZ,  in  Switzerland.— Simple 
thermal  waters.    See  Mineral  Waters. 

RAILWAY  INJURIES.  —  Descrip- 
tion.— The  points  of  difference  between  rail- 
way injuries  and  those  sustained  in  other 
ways,  such,  for  instance,  as  by  a  fall  from  a 
horse  or  a  carriage,  are  virtually  those  of 
degree.  The  more  serious  results  are  refer- 
able, firstly,  to  the  great  weight  and  impulse 
of  the  railway  train,  crushing,  perhaps  com- 
pletely, some  portion  of  the  body  ;  secondly, 
in  the  case  of  collision,  to  the  sudden  arrest 
of  momentum  of  such  ponderous  bodies  in 
more  or  less  rapid  motion,  causing  thereby 
violent  vibratory  shocks  to  the  travellers ; 
and,  thirdly,  the  occurrence  being  sudden 
and  unexpected,  the  muscles  are,  as  it  were, 
taken  by  surprise,  and  before  contraction  can 
take  place  the  ligaments  of  the  spine  are 
frequently  strained  or  even  torn.  There  is 
no  time  for  preparation;  the  whole  is  the 
work  of  an  instant.  In  cases  of  injury  to 
those  who  jump  or  fall  from  a  train  in 
motion,  the  gravity  of  the  resulting  injury 
depends  on  the  rate  of  speed  of  the  train  at 
the  moment ;  on  the  part  of  the  body  which 
first  strikes  the  ground,  and  the  angle  at 
which  it  is  struck;  on  the  weight  of  the 
individual ;  and  also  on  the  nature  of  the 
ground. 

Accidents  which  happen  to  persons  either 
getting  into  or  out  of  trains  not  in  motion, 
possess  no  special  characters.  Serious  spina) 
injuries  have  occurred  to  those  sitting  in  a 
train  not  in  motion,  when,  by  a  sudden  un- 
expected jerk,  as  from  a  train  running  inti> 
it  from  behind,  a  violent  shock  is  sustained. 
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It  is,  then,  the  sudden  and  violent  cha- 
racter of  the  occurrence,  the  alarm  and  fright 
necessarily  associated  therewith,  the  general 
jar  or  commotion  of  the  system,  and  the 
possible  localised  physical  damage,  which 
constitute  the  main  features  of  this  class  of 
injuries,  conditions  which  do  not  obtain  in 
cases  of  less  sudden  violence. 

Results  1.  The  direct  or  immediate 

results  of  railway  accidents  are  of  various 
kinds.  Locally,  they  consist  of  simple  or 
compound  fractures,  contusions,  and  lacera- 
tions, caused  either  by  the  force  of  the 
collision,  by  the  legs  being  caught  between 
the  seats  of  the  carriage,  or  by  the  wheels  of 
the  carriages  where  the  individual  has  been 
run  over,  or  by  fragments  of  splintered  wood, 
iron,  or  glass.  Burns  and  scalds  may  add  to 
the  sufferings  of  the  injured.  These  injuries, 
if  not  resulting  immediately  in  death,  may 
ultimately  prove  fatal  in  various  ways,  or 
permanent  injury  to  a  greater  or  less  extent 
may  ensue.  Such'  conditions,  however,  are 
not  peculiar  to  railway  injuries,  and  need 
no  special  description  here. 

The  immediate  effects  on  the  cerebro- 
spinal system  are,  on  the  other  hand,  of  special 
interest  and  importance.  Local  injuries  to 
the  spinal  column  and  cord,  or  to  the  head, 
are  frequently  met  with,  such  as  fractures  of 
the  skull  or  of  the  spine,  implicating  the 
brain  or  spinal  cord  or  their  membranes, 
stretching  or  rupture  of  spinal  ligaments,  &c, 
and  these  ligamentous  lesions  are,  perhaps, 
the  most  characteristic  features  of  railway  in- 
juries. Death  has  resulted  from  sheer  fright ; 
the  influence  of  intense  fear  on  the  minds  espe- 
cially of  persons  suffering  from  heart-disease, 
aneurysm,  and  the  like,  being  sufficient  to 
cause  death.  The  primary  depression  pro- 
duced on  the  nervous  and  circulatory  systems 
continues  and  deepens,  there  is  no  power  to 
rally,  and  a  fatal  result  from  syncope  ensues. 
A  general  condition  of  shock  or  concussion 
is  also  commonly  met  with,  where  the  symp- 
toms presented  are  mainly  subjective;  and 
in  emotional  individuals  an  attack  of  acute 
hysteria  may  be  induced,  laying  the  founda- 
tion of  a  chronic  condition. 

For  a  description  of  concussion  of  the  cord, 
and  of  the  localisation  of  lesions  of  the  cord, 
see  Spinal  Coed,  Diseases  of. 

2.  The  indirect  or  remote  results  of  rail- 
way injuries  are  numerous  and  varied  in 
character.  Locally,  it  must  not  be  forgotten 
that  an  accident  may  readily  light  up  chronic 
inflammatory  mischief  in  individuals  who 
are  predisposed  by  some  inherited  or  acquired 
weakness,  or  by  some  particular  diathesis. 
Thus  syphilitic,  tubercular,  gouty,  and  even 
cancerous  disease  may  follow  and  complicate 
the'  symptoms  arising  from  the  injury.  Again, 
chronic  inflammatory  conditions  of  the  spinal 
cord  and  its  membranes  may  be  induced 
thereby,  and  the  usual  train  of  symptoms  ac- 
companying such  lesions  will  be  manifested. 
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But,  apart  from  the  existence  of  such  organic 
mischief,  certain  indefinite  phenomena,  sub- 
jective  and   functional  in  character,  are 
constantly  met  with,  which  render  the  dia- 
gnosis and  prognosis   of  railway  injuries 
difficult,  and  considerably  increase  the  re- 
sponsibilities of  the  medical  attendants.  It 
is  especially,  however,  when  there  is  no 
local  lesion  of  importance,  such  as  a  frac- 
tured limb,  that  these  general  '  neurasthenic  ' 
conditions  are  likely  to  occur ;  for  it  can  be 
readily  understood  that  if  the  force  of  the 
accident  expend  itself  upon  some  injury, 
say,  to  one  of  the  extremities,  there  is  less 
likelihood  of  a  general  concussion  of  the 
nervous  _  system.    The  familiar  and  often- 
quoted  illustration  is  that  of  a  watch,  in 
which  the  works  are  less  likely  to  be  dam- 
aged by  a  fall  if  part  of  the  violence  be  ex- 
pended in  breaking  the  glass.    This  neur- 
asthenic condition  is  evidently  the  expression 
of  an  exhausted  nervous  system,  and  may 
come  on  in  various  ways  and  at  various  times 
after  the  accident.     The  mental  shock  is 
to  be  held  responsible  for  its  occurrence 
nearly  as  much  as  is  the  physical.    It  may 
arise  out  of  the  general  collapse  or  shock 
into  which  the  patient  has  been  suddenly 
thrown  by  the  accident,  but  perhaps  more 
commonly  the  extent  of  the  mischief  is  not 
evident  at  the  time.  As  a  typical  illustration 
of  such  a  case,  the  following  may  be  taken  : 
A  person  in  a  collision  receives  a  sudden, 
unexpected,  and  violent  shock,  the  result  of 
being  thrown  or  jolted  backwards  and  for- 
wards.   He  feels  faint  and  collapsed  for  a 
few  moments,  but  recovers  sufficiently  to  be 
able  to  assist  his  fellow  sufferers;  returns 
home,  and  resumes  his  usual  avocations. 
After  an  interval  of  a  day  or  two  he  begins 
to  complain  of  pain  and  stiffness  in  the  back 
and  neck,  but  particularly  in  the  lunibo- 
dorsal  region.    He  goes  to  his  business,  but 
cannot  attend  to  it,  being  unable  to  concen- 
trate his  attention  or  make  calculations,  any 
special  effort  resulting  in  marked  occipital 
headache.  He  is  unable  to  read  comfortably, 
as  the  letters  run  into  one  another  and  be- 
come blurred.    He  goes  home  and  consults 
his  medical  man,  who  probably  advises  rest 
in  bed,  and  prescribes  bromide  of  potassium, 
&c.    The  temperature  in  these  cases  is  often 
subnormal,  and  the  pulse  slow,  except  when 
agitated  as  by  a  medical  examination.  These 
symptoms  in  the  majority  of  cases  pass  away 
after  a  short  rest,  and  terminate  in  complete 
recovery.   In  other  cases,  fortunately  the  ex- 
ceptions, further  symptoms  develop,  such  as 
irritability  of  the  bladder,  inability  to  empty 
the  viscus,  occasional   dribbling  of  urine, 
lightning  pains  in  the  spine,  spasm  of  the 
legs,  and  others  too  numerous  to  mention 
here.    These  may  depend  either  upon  the 
condition  of  neurasthenia,  just  alluded;  to 
or  more  rarely  upon  definite  congestive  or 
other  pathological  changes  occurring  in  the 
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spinal  cord.  The  prognosis  of  the  latter  is 
grave  in  the  extreme. 

In  the  condition  of  neurasthenia,  as- 
thenopia, with  difficulty  in  or  real  loss  of  the 
power  of  accommodation,  may  be  one  of  the 
causes  of  the  impaired  vision  just  mentioned. 
Physical  changes  in  the  retina  and  optic  disc, 
such  as  those  detailed  by  Dr.  Clifford  Allbutt, 
are  extremely  uncommon,  and  the  latest 
writers  on  this  subject,  namely,  Mr.  Page 
and  Mr.  Thorburn,  seem  to  doubt  their  oc- 
currence. In  all  probability,  they  only  exist 
as  sequelae  of  organic  lesions  of  the  spinal 
cord  and  membranes. 

Added  to  this  neurasthenic  condition,  there 
is  often  seen  a  certain  amount  of  functional 
disturbance,  probably  of  cerebral  (cortical) 
origin,  which  may  be  described  as  chronic 
hysteria,  under  which  one  includes  changes 
of  various  kinds  in  the  cutaneous  sensibility, 
spasmodic  contractions  of  limbs,  and  para- 
lyses ;  and  it  is  often  a  most  difficult  question 
to  decide  whether  these  phenomena  are  func- 
tional or  real.  Cases  such  as  these  are  fre- 
quently the  subject  of  litigation  as  regards 
claims  for  damages  against  railway  com- 
panies. 

Medico-legal  Questions  in  Connexion 
with  Eatlway  Accidents.  —  In  cases  of 
claim  for  compensation  for  these  injuries,  it 
is  of  the  highest  importance  that  the  medical 
men  engaged  should  make  themselves  tho- 
roughly acquainted  with  all  the  circumstances 
connected  with  the  accident  and  its  results. 
This  applies  to  the  medical  attendant  of  the 
injured  person,  as  well  as  to  the  medical 
officer  examining  on  behalf  of  the  com- 
pany. . 

Duties  of  the  Medical  Attendant.— 
1.  It  is  desirable  to  obtain  in  writing  the 
patient's  statement  as  regards :  (a)  the  acoi- 
dent ;  ascertaining,  if  possible,  the  approxi- 
mate speed  of  the  train  when  the  accident 
occurred,  the  position  of  the  injured  person 
in  the  carriage,  and  of  the  carriage  in  the 
train ;  also  whether  other  persons  were  pre- 
sent or  not ;  (b)  his  condition  from  the  time 
of  the  accident  to  the  time  of  his  examina- 
tion; and  (c)  the  symptoms  complained  of 
at  the  time  of  his  examination. 

2.  Investigate  the  general  condition  of  the 
patient,  especially  as  to  his  appetite,  and  his 
capacity  for  sleep  or  work;  ascertain  also 
his  previous  habits.  The  possible  existence 
of  organic  disease,  previous  to  the  accident, 
should  not  be  overlooked,  as  it  has  happened 
that  symptoms  referable  to  disease— tabes 
dorsalis,  for  example — have  been  erroneously 
ascribed  to  injury.  The  urine  should  be 
carefully  examined  in  every  case. 

3.  Note  bruises  or  any  sign  of  local  injury 
on  any  nart  of  the  body. 

4.  Where  injury  to  the  spine  is  alleged, 
the  investigation  should  be  conducted  as  far 
as  possible  according  to  the  following  sys-  ' 
tematic  nlan  :-- 
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_  (i.)  Notice  the  amount  of  mobility  or  rigi- 
dity of  the  spine  whilst  the  patient  is  un- 
dressing. 

(ii.)  Examine  the  spine  by  digital  pressure 
or  percussion,  and  by  the  application  of  hot 
or  cold  sponges. 

(hi.)  Investigate  any  alleged  paralytic 
symptoms  by  (a)  measuring  the  circumfer- 
ence of  the  limbs,  where  needful ;  the  right 
side,  it  should  be  remembered,  is  usually 
somewhat  fuller  than  the  left,  and  the  exist- 
ence of  any  other  pre-existing  inequality  of 
the  limbs  should  not  be  lost  sight  of;  (6)  test- 
ing the  electrical  excitability  of  the  muscles ; 

(c)  noting  the  existence  of  spasm  or  tremor 
of  the  muscles  of  the  spine  and  limbs ;  and 

(d)  examining  the  condition  of  the  reflexes, 
superficial  and  deep. 

5.  Investigate  the  presence  of  any  abnor- 
mal cutaneous  sensibility.  This  is  entirely 
a  subjective  phenomenon,  on  which  reliance 
cannot  always  be  placed. 

6.  Ophthalmoscopic  examination  must  be 
made,  in  order  to  determine  the  existence  or 
not  of  local  lesion  in  the  fundus  oculi,  con- 
firmatory or  otherwise  of  cerebral  or  spinal 
symptoms;  but,  as  already  stated,  such 
pathological  changes  are  exceedingly  rare. 

During  this  examination,  it  should  be  borne 
in  mind  that  the  simulation  of  symptoms, 
such  as  spinal  tenderness  or  muscular  tremor, 
can  frequently  be  detected  by  distracting  the 
attention,  when  pressure  on  the  part  pre- 
viously complained  of  may  be  made  with 
impunity,  or  the  muscular  tremors  will 
cease.  This,  however,  is  not  conclusive  of 
imposture,  for  in  hysteria,  when  the  attention 
is  diverted,  the  same  occurs. 

As  an  instanee  where  the  truth  of  a  patient's 
statements  may  be  tested  by  the  astuteness 
of  the  medical  man,  a  case  may  be  mentioned 
in  which  the  plaintiff,  who  had  travelled  up 
some  fifty  miles  to  London  to  be  examined, 
stated,  among  other  symptoms,  that  his  urine 
continually  dribbled  from  him.  The  surgeon 
immediately  asked  to  see  his  shirt,  which  had 
been  worn  at  least  six  hours,  when  it  was 
foimd  perfectly  dry  and  devoid  of  any  stain 
of  urine !  In  another  case  a  man  presented 
extreme  spinal  tenderness,  even  to  the  extent 
of  complaining  of  pain  when  the  part  was 
blown  upon  with  the  breath.  A  sheet  ot 
aper  being  interposed,  without  the  patient's 
nowledge,  the  effect  was  the  same. 
It  now  becomes  the  duty  of  the  medical 
attendant  to  form  an  opinion  on  the  following 
points : — 

(a)  Has  the  patient  been  really  injured  ?  * 
(/3)  What  is  the  nature  of  the  injury  ?] 
(y)  Is  the  injury  a  possible  or  probable 
result  of  the  accident  as  described? 

(3)  Are  the  symptoms  consistent  with  the 
history  and  tho  objective  signs? 

Duties  of  the  Medical  Officer  ex- 
amining on  behalf  of  the  Railway 
Company.  — The  medical  officer  of  the 
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company  should  on  no  account  constitute 
himself  the  agent  of  the  company  for  settling 
the  terms  of  compensation.  The  examina- 
tion should  be  made,  if  possible,  in  the 
presence  of  the  medical  attendant  of  the 
patient,  and  not  in  the  presence  of  the  legal 
advisers  of  either  side ;  it  should  be  con- 
ducted with  thoroughness  and  tact,  and 
without  inflicting  any  unnecessary  mental 
or  bodily  pain. 

A  report  of  the  case  should  be  drawn  up 
at  the  time,  giving  : — 

(1)  The  patient's  account  of  the  accident, 
and  of  his  subsequent  and  present  symp- 
toms. 

(2)  The  present  condition  of  the  patient, 
noting  particularly  any  objective  signs  of 
injury. 

(3)  An  opinion  as  to  whether  the  symptoms 
complained  of  are  likely  to  be  the  result  of 
the  accident ;  and  as  to  the  probability  of  re- 
covery, and  at  what  period. 

As  the  plaintiffs  solicitors  in  an  action 
can  apply  for  a  copy  of  this  report,  it  should, 
of  course,  be  worded  with  extreme  care. 

The  actual  question  of  pecuniary  com- 
pensation does  not  concern  either  the  medical 
attendant  of  the  patient,  or  the  medical  ad- 
viser of  the  company.  They  merely  have 
respectively  to  bring  forward  facts  in  support 
of  their  opinions  as  to  the  value  of  symptoms, 
and  how  far  they  are  dependent  upon  the 
injury. 

Such  investigation  should  take  place  as 
soon  after  the  accident  as  possible,  by  which 
means  the  chances  of  imposture  would  be 
lessened ;  whilst  by  a  careful  and  impartial 
estimate  of  the  facts  of  the  case  as  obtained 
by  such  a  thorough  examination  as  that 
sketched  above,  much  conflict  of  medical 
opinion  would  be  avoided,  the  medical  men 
being  witnesses,  not  advocates. 

Fraudulent  Claims. — It  will  be  well  to 
allude  to  some  of  the  ways  in  which  fraudu- 
lent claims  are  brought  against  railway  com- 
panies. These  may  be  conveniently  divided 
into : — 

(1)  Claims  made  by  persons  who,  as  may 
be  subsequently  proved,  were  not  even  present 
at  the  time  of  the  accident ; 

(2)  Claims  by  those  who,  though  present 
and  unhurt,  yet  simulate  the  symptoms  of 
injury ;  and 

(3)  Claims  by  those  who,  having  sustained 
some  trifling  injury,  wilfully  and  intention- 
ally exaggerate  their  symptoms  in  order  to 
obtain  a  larger  amount  in  compensation. 

•  The  medical  man  should,  therefore,  be 
alive  to  the  possibility  of  wilful  deception 
being  practised  on  him,  lest  he  should  be 
led  away  by  a  well-planned  history,  and  thus 
unwittingly  be  made  a  party  to  suoh 
fraudulent  transactions. 

Unintentional  Exaggeration  —  The 
difficulty  of  assessing  the  value  of  subjectivo 
symptoms  in  general  is  much  increased  by 
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the  fact  that  there  are  certain  persons  who, 
undoubtedly  injured,  may,  without  any 
fraudulent  design,  unintentionally  exaggerate 
their  symptoms.  This  is  to  some  extent 
explained  by  their  thoughts  being  constantly 
directed  to  their  sufferings,  and  the  worry 
necessarily  attending  a  protracted  lawsuit, 
or  whilst  an  action  for  damages  is  pending. 
The  suspense  and  anxiety,  the  examinations 
by  the  medical  men,  and  the  repeated  inter- 
views with  their  solicitors,  keep  them  in  a 
constant  state  of  nervous  tension.  "When, 
therefore,  their  claims  are  settled,  it  is  natural 
that  the  relief  they  experience  should  fre- 
quently be  attended  by  beneficial  results,  or 
even  complete  recovery.  See  Feigned  Dis- 
eases. 

Treatment. — The  chief  injuries  receivedat 
the  time  of  a  railway  accident  being  surgical, 
the  treatment  adapted  for  each  particular 
case  will  be  found  in  surgical  works.  Never- 
theless there  are  some  general  points  in  the 
immediate  treatment  to  which  any  medical 
man  present  on  such  occasions  would  do 
well  to  attend. 

1.  Hemorrhage.  —  Death  from  haemor- 
rhage should  be  prevented,  where  possible,  by 
promptly  adopting  pressure  of  some  kind. 
If  no  tourniquet  or  indiarubber  band  be  avail- 
able, a  handkerchief  tied  round  the  limb  and 
twisted  tight  with  a  piece  of  stick,  or  direct 
pressure  by  the  finger,  will  suffice  for  the 
time. 

2.  Fractures. — Temporary  splints  may  be 
improvised  out  of  umbrellas,  walking-sticks, 
cushions,  newspapers,  and  broken  pieces  of 
wood,  &c,  fixed  by  straps  or  handkerchiefs, 
so  that  the  injured  may  be  removed  with  as 
little  pain  as  possible,  and  simple  fractures 
may  be  prevented  from  becoming  compound. 
Simple  dislocations  should  be  reduced  at 
once,  if  possible. 

3.  Shock,  collapse,  and  fright. — In  the 
treatment  of  these  conditions  great  caution 
is  required  to  maintain  the  vital  powers  until 
reaction  sets  in.  The  temperature  of  the 
body,  the  strength  and  rate  of  the  heart's 
action,  together  with  the  respiration,  should 
be  kept  up  by  stinmlants  and  warmth.  Sir 
William  Savory,  in  his  article  on  '  Shock  '  in 
Holmes's  System  of  Surgery,  is  careful  to 
point  out  the  dangers  of  owr-stirnulation, 
whereby  the  flickering  powers  of  nature  may 
be  extinguished  altogether. 

4.  Exposure  to  wet  and  cold. — Every 
endeavour  should  of  course  be  made  to  pre- 
vent prolonged  exposure,  by  sheltering  the 
injured  as  much  as  possible,  and  securing 
their  early  removal  to  any  neighbouring 
houses. 

The  subsequent  treatment  of  railway  in- 
juries is  one  which  requires  the  exercise  of 
considerable  skill  and  judgment  on  the  part 
of  the  medical  attendant.  Absolute  rest  is 
of  course  a  sine  qua  non  where  any  spinal 
concussion  or  local  lesion  is  suspected ;  but 
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where  the  symptoms  are  due  to  neurasthenia, 
long  confinement  in  the  horizontal  position 
is  often  productive  of  harm,  whereas  change 
of  scene  and  moderate  exercise  might  prove 
beneficial. 

William  Rose. 

RALES  (Fr.,  Rattles). — Certain  adventi- 
tious sounds  heard  on  auscultation,  in  con- 
nexion with  the  respiratory  organs,  during 
the  act.  of  breathing,  in  various  morbid  con- 
ditions. See  Physical  Examination  ;  and 
Rhonchus. 

RAMOLLISSEMENT  (Fr.,  Soften- 
ing).— This  word  is  associated  with  all  forms 
of  softening  of  tissues  and  organs;  but  by 
Enghsh  pathologists  it  is  generally  used  in 
connexion  with  softening  of  the  central 
nervous  system.    See  Softening. 

EANTJLA  (ranula,  dim.  of  rana,  a  frog). 
A  cystic  growth  in  the  floor  of  the  mouth. 
See  Mouth,  Diseases  of. 

RAPE.— Synon.  :  Fr.  Viol;  Ger.  Noth- 
zucht. 

Definition. — By  the  Enghsh  law  rape  is 
defined  as  '  the  carnal  knowledge  of  a  woman 
forcibly  and  against  her  will.' 

General  Remarks. — The  crime  of  rape  is 
punishable  by  penal  servitude  for  life.  By 
the  Criminal  Law  Amendment  Act  of  1885 
the  defilement  of  a  girl  under  thirteen  is  a 
felony  punishable  by  penal  servitude  for  life, 
and  the  attempt  to  have  carnal  knowledge 
of  a  girl  under  thirteen  is  a  misdemeanour 
punishable  by  two  years'  hard  labour,  or  by 
a  whipping  if  the  offender  be  under  sixteen. 
The  carnal  knowledge  of  a  girl  between 
thirteen  and  sixteen,  or  the  carnal  know- 
ledge of  an  idiot  or  imbecile  girl,  is  a  mis- 
demeanour punishable  by  two  years'  hard 
labour. 

Of  cases  of  rape  recorded  by  Casper,  73 
per  cent,  were  upon  the  persons  of  little 
children  under  twelve.  Of  136  cases  put 
upon  record  by  this  author,  the  ages  were 
as  follows : — 

From  24  to  12  years  of  age,  99  cases 
»    12    »  14       „       „     20  „ 
»    «j    »  18      „      „      8  „ 
ft    19    »  25       „       „      7  „ 

47         »         »         1  H 

68  1  „ 

For  proof  of  the  crime  of  rape  it  is  not 
necessary  that  the  force  employed  should 
have  been  of  a  violent  physical  kind.  A 
mere  threat  of  violence,  or  even  of  moral 
injury,  is  '  force  '  in  the  eyes  of  the  law. 
The  surreptitious  administration  of  chloro- 
form, or  a  narcotic,  for  the  purpose  of  having 
intercourse  with  a  woman  against  her  wilf, 
is  also  force  in  the  eyes  of  the  law.  The 
Criminal  Law  Amendment  Act  quoted  above 
has  the  following  clause :  '  Whereas  doubts 
H. 


RAPE 


625 


have  been  entertained  whether  a  man  who 
induces  a  married  woman  to  permit  him  to 
have  connexion  with  her  by  personating  her 
husband  is  or  is  not  guilty  of  rape,  it  is  hereby 
enacted  and  declared  that  every  such  offender 
shall  be  deemed  to  be  guilty  of  rape.' 

The  moral  character  of  the  woman  is 
theoretically,  but  seldom  practicaUy,  beside 
the  question ;  and,  provided  force  be  used, 
and  the  woman's  cod  sent  be  wanting,  sexual 
intercourse  even  with  a  prostitute  is  legally 
'  rape.' 

The  punishment  of  the  crime  of  rape  was 
provided  for  in  the  criminal  code  of  Moses, 
who  ordamed  that  the  ravisher  of  a  betrothed 
damsel  should  die. 

The  Roman  law  punished  the  crime  with 
death  and  confiscation  of  goods,  but  provided 
the  following  saving  clause : — 

Bapta  raptoris,  aut  mortem,  aut  vndotatas 
nuptias  optet. 

Upon  this,  says  Percival,  there  arose  what 
was  thought  a  doubtful  case :  '  Una  nocte 
quidam  duas  rapuit;  altera  mortem  optat, 
altera  nuptias.'' 

Many  accusations  of  rape  are  false  and 
trumped  up,  and  are  only  brought  by  the 
woman  when  she  finds  that  some  sexual 
indiscretion  is  likely  to  bring  her  into  trouble, 
or  cannot  be  concealed  by  reason  of  her 
pregnancy. 

This  being  the   case,   stale  accusations 
should  be  received  with  very  great  caution. 
The  laws  of  Henry  III.  provided  that  the 
accusation  should  be    made  immediately 
'  dum  recens  fuerit  maleficium.'    By  the 
old  Scotch  law  no  delay  was  allowed  in 
bringing  the  accusation  ultra  unam  noctem, 
and  by  the  modern  Scotch  law  a  delay  of 
three  days  is  alone  permitted.    By  the*  law 
of  England  no  limit  is  placed  on  the  time  at 
which  an  accusation  of  rape  may  be  made. 
An  Enghsh  jury  is,  however,  naturally  chary 
of  giving  credence  to  a  stale  charge  of  rape. 
Some  few  years  back  a  charge  of  rape  was 
brought  against  a  gentleman  of  position  in 
one  of  the  home  counties  by  a  girl  with  whom 
he  had  had  connexion  some  five  months 
previously.     There  was  no  evidence  that 
the  girl  had  offered  any  resistance,  and  as 
the   accusation   was    brought   only  after 
pregnancy  had  become  evident,  and  after 
ineffectual  attempts  had  been  made  to  ex- 
tort money  from  the  defendant's  relatives, 
and  as  the  charge  was  evidently  made  at  the 
instigation  of  an  uncle  who  was  a  superin- 
tendent of  polico,  and  a  cousin  who  was  a 
lawyer,  the  case  was  dismissed.    It  shows, 
we  think,  an  imperfection  in  the  English  law 
that  it  should  be  possible,  under  such  circum- 
stances, to  prefer  a  charge  of  so  serious  a 
crime. 

The  law  for  the  substantiation  of  a  charge 
of  rape  is  satisfied  with  proof  of  a  minimum 
amount  of  'carnal  knowledge.'  The  mere 
touching  of  the  vulva  by  the  penis  is  carnal 
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knowledge  in  the  eyes  of  the  law.  The 
complete  introduction  of  the  penis  into  the 
vagina  need  not  be  proved,  and  still  more  is 
proof  of  emission  unnecessary. 

The  Signs  of  Rape. — From  what  has 
gone  before,  it  is  evident  that  there  need  be 
no  signs  whatever.  If  a  girl  be  overawed  by 
a  threat  and  her  vulva  be  touched  by  the  penis, 
that  is  rape ;  and,  if  proved,  is  punishable  as 
such. 

On  the  other  hand,  the  evidence  of  rape 
may  be  very  convincing  ;  for  example  : — 

(a)  The  woman  may  have  been  heard  to 
cry  for  help. 

(b)  There  may  be  the  signs  of  a  struggle  at 
the  spot  where  the  rape  was  alleged  to  have 
occurred. 

(c)  There  may  be  damage  to  the  woman's 
clothing,  and  bruises  of  various  parts  of  her 
body — signs  that  she  has  been  subjected  to 
physical  force. 

(d)  The  genital  organs  may  he  found 
injured ;  the  vulva  bruised  and  perhaps 
bleeding;  the  hymen  recently  ruptured; 
and,  in  cases  where  the  disparity  in  size 
between  the  man  and  woman  is  very  great, 
rupture  of  the  perineum  and  mortal  injuries 
to  the  vagina. 

(e)  Seminal  spots  may  be  found  upon  the 
woman's  clothing,  which  is  a  certain  proof 
of  a  previous '  intimate  relation  '  with  a  male. 
Blood-spots  also  afford  valuable  evidence, 
but  necessarily  not  so  conclusive.  Care 
must  be  taken  not  to  confound  menstrual 
fluid  with  blood. 

The  concurrence  of  all  these  signs  would 
amount  to  certain  evidence  of  forcible  con- 
nexion. It  must  be  borne  in  mind,  however, 
that  violence  may  be  done  to  the  female 
organs  in  other  ways  than  by  forcible  con- 
nexion, and  the  medical  examiner  should 
be  upon  his  guard  against  inferring  too  much 
from  the  evidence  afforded.  He  also  should 
be  on  the  look-out  for  facts  which  may  rebut 
assertions  made  by  the  woman.  Thus,  signs 
of  a  previous  pregnancy  or  the  evidence  of 
previous  venereal  disease  (scars  in  the  groin, 
sores  upon  the  pudenda,  or  symptoms  of 
constitutional  syphilis)  may  serve  to  disprove 
any  assertions  which  might  be  made  as  to 
the  woman's  virginity  or  previous  chastity. 
To  prove  whether  or  no  a  woman  be  '  virgo 
intacta '  is  next  to  impossible,  and  we  can 
only  state  the  probabilities  for  and  against. 
Such  a  question,  however,  is  quite  beside  the 
mark  in  many  cases  of  rape ;  but  the  presence 
of  an  unruptured  hymen  is  an  unlikely  occur- 
rence after  forcible  connexion.  An  examina- 
tion of  the  person  of  the  supposed  ravisher 
may  afford  some  corroborative  evidence. 
Blood  or  recent  seminal  spots  upon  the  linen 
or  clothing,  and  injury  to  the  person  or 
clothing,  all  afford  their  quota  of  evidence  of 
a  sexual  act  combined  with  violence. 

It  is  a  matter  of  doubt  whether  the  rape  of 
a  woman  of  fair  size  and  strength  be  possible 


by  an  unaided  man.  If  a  woman  be  in  the 
enjoyment  of  her  faculties  she  is  capable  of 
offering  an  amount  of  resistance  which 
would  be  well-nigh  insuperable ;  and  if  she 
have  offered  a  decent  resistance,  the  person  of 
the  ravisher  should  bear  evidence  of  it. 

Rape,  as  we  have  seen,  is  most  often 
committed  on  children  of  tender  years.  It 
is  well  to  be  on  one's  guard  against  error 
with  regard  to  the  rape  of  little  children.  It 
must  have  come  within  the  experience  of 
most  members  of  the  profession,  and  especi- 
ally of  those  engaged  in  hospital  practice,  to 
have  brought  to  them  children  suffering  from 
a  purulent  discharge  from  the  vagina,  the 
mother  at  the  same  time  alleging  that  some 
one  must  have  violated  the  child.  It  must 
be  borne  in  mind  that  purulent  discharges 
from  the  vagina  are  not  uncommon  in  ill-fed, 
dirty,  scrofulous  children;  and  that  after 
some  of  the  infantile  acute  specifics,  slough- 
ing of  the  pudenda  is  a  rare,  though  recog- 
nised occurrence.  The  case  of  Jane  Hampson, 
set.  4,  who  died  of  sloughing  of  the  genitals 
at  Manchester  in  1791,  should  stand  as  an 
incentive  to  caution  in  these  matters.  The 
signs  were  considered  as  those  of  defloration, 
and  the  coroner's  jury  returned  a  verdict  of 
murder  against  the  boy  who  slept  with  her  ; 
but  luckily  for  the  male  child  there  occurred 
many  other  cases  of  sloughing  of  the  pudenda 
in  Manchester  before  he  was  brought  to  trial, 
and  as  the  doctor  who  was  called  to  Hamp- 
son recognised  and  acknowledged  his  error, 
the  boy  was  discharged.  It  was  at  one  time 
a  popular  belief  that  connexion  with  a  virgin 
was  a  sure  cure  for  venereal  disease,  and  this 
has  led,  no  doubt,  to  many  cases  of  rape  on 
young  children.  The  presence  of  venereal 
disease  in  one  or  both  of  the  parties  may  be 
of  value  as  evidence.  Its  presence  in  the 
woman  and  not  in  the  man  affords  a  strong 
presumption  against  rape. 

The  finding  of  spermatozoa  within  the 
vagina  is  proof  positive  of  connexion.  But 
here,  again,  care  must  be  taken  not  to  mis- 
take for  spermatozoa  the  trichomonas  vagi- 
nalis— a  microscopic  organism,  not  unlike  a 
tadpole  in  shape,  which  has  been  described 
by  M.  Donn6,  as  occasionally  foimd  in  vagi- 
nal mucus.  It  must  be  remembered,  also, 
that  seminal  fluid  may  contain  no  sperma- 
tozoa. Rape  is  occasionally  effected  with  so 
much  violence  that  death  results.  Ogston 
records  the  case  of  one  Margaret  Paterson, 
who  was  raped  between  Edinburgh  and 
Dalkeith  by  two  carters,  who  took  her  into 
their  cart  on  the  pretence  of  helping  her  on 
her  journey.  They  forcibly  held  her  down 
and  repeatedly  violated  her  person,  and  after- 
wards took  stones  from  the  road,  coals,  straw, 
prickly  plants,  &c,  and  forced  them  into  the 
vagina.  They  then  left  her  in  a  ditch,  and 
she  died  in  three  days  of  her  injuries.  Post 
mortem  the  vagina  and  rectum  were  found 
lacerated  and  broken  down  into  one  passage, 
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and  the  abdominal  viscera  in  a  high  state  of 
inflammation.  The  two  carters  were  con- 
victed and  executed.  This  case  does  not 
stand  alone,  for  it  is  an  interesting  fact  that 
rape  has  not  infrequently  been  accompanied 
by  acts  of  violence  which  are  not  only  brutal 
and  senseless,  but  which  appear  to  have  no 
relation  to  sexual  acts  or  feelings. 

It  has  been  doubted  whether  pregnancy 
can  follow  rape,  but  there  seems  to  be  no 
sufficient  grounds  for  this  doubt. 

Duties  of  the  Medical  Examinee. — 
When  called  to  a  case  of  supposed  rape,  the 
medical  examiner  must  remember  to  take 
note  of  every  circumstance — the  time  that  has 
elapsed  since  the  alleged  outrage,  the  mental 
state  of  the  woman,  her  size  and  physical 
power  as  compared  with  that  of  the  man, 
and  evidences  of  a  struggle  in  the  surround- 
ings of  the  woman,  or  on  her  clothing  and 
person.  He  should  keep  his  mind  open  to 
receive  any  facts  which  may  throw  light  on 
the  moral  character  of  the  woman.  He 
should  accurately  take  note  of  the  exact 
condition  of  the  genital  organs  and  linen ; 
should  take  possession  of  all  stained  linen 
for  the  purpose  of  chemical  and  microscopic 
examination ;  and  should  remove  a  portion 
of  any  discharge  which  may  be  found  in  the 
vagina  for  the  same  purpose.  In  drawing 
up  a  report,  he  should  describe,  as  accurately 
and  drily  as  possible,  all  facts  which  he  may 
notice;  and  should  be  carefully  upon  his 
guard  against  drawing  any  undue  conclusions 
from  those  facts.  G.  V.  Pooee. 

RASH. — An  outbreak  of  redness  of  the 
skin,  or  efflorescence ;  called  by  the  Greeks 
an  exanthema,  or  blossoming  out.  The  word 
rash,  or  as  it  were '  rush,'  conveys  the  idea  of 
suddenness,  whilst  in  reference  to  develop- 
ment it  is  generally  extensive.  The  best 
illustrations  of  the  rashes  and  of  the  mean- 
ing of  the  term  are  erythema,  the  red  rash ; 
roseola,  the  rose-rash ;  rubeola,  the  crimson 
rash,  generally  known  as  measles ;  scarlatina, 
the  scarlet  rash;  purpura,  the  purple  rash; 
and  urticaria,  the  nettle  rash. 

RATIONAL  (ratio,  reason).  In  con- 
formity to  reason.— A  term  applied  to  the 
mental  state ;  also  to  treatment  when  founded 
on  scientific  principles,  in  contradistinction 
to  empirical  treatment,  founded  solely  on 
experience.  See  Consciousness,  Disorders 
of;  and  Disease,  Treatment  of. 

RAYNAUD'S  DISEASE.  —  Synon.  : 
Sym metrical  Gangrene;  Fr.  Gangrene  Sy- 
mUrique  ;  Ger.  Symmetrische  Oangran. 

History  and  Definition.— This  disease 
was  originally  described  by  Maurice  Ray- 
naud in  the  year  1862,  under  the  name  of 
Symmetrical  Gangrene.  The  diseased  state,  I 
in  its  mildest  form,  he  termed  '  local  syncope.* 
To  more  severe  cases  he  gave  the  name  of 


'  local  asphyxia ; '  while  a  still  more  aggravated 
form  of  the  malady  was  designated  by  him 
'  local '  or '  symmetrical  gangrene.'  The  stage 
of  local  syncope  is  accompanied  by  coldness 
and  pallor  of  some  portion  of  the  extremities. 
This  is  popularly  known  as  the  '  dead  finger ' 
stage.  _  In  the  second  stage,  that  of  local 
asphyxia,  the  same  parts  become  not  alone 
cold,  but  more  or  less  cyanotic.  They 
assume  a  bluish-black  tint,  as  though  stained 
with  ink.  In  the  third  stage,  that  of  local 
or  symmetrical  gangrene,  actual  mortifica- 
tion not  infrequently  ensues.  Raynaud 
further  showed  that  the  various  symptoms 
are  to  be  ascribed  to  a  spasmodic  contraction 
of  the  arteries  and  arterioles. 

2Etiology. — This  disease  may  occur  at 
almost  any  period  of  life.  It  is  especially 
common  amongst  young  children.  In  a  series 
of  papers  published  in  the  Lancet  in  July 
and  August  1889,  the  writer  referred  to 
93  cases  which  he  had  collected  and  analysed. 
The  youngest  subject  of  the  disease  was  two 
and  a  half  and  the  oldest  fifty-nine.  Of  the  93 
cases,  54  were  females  and  39  males.  The 
disorder,  therefore,  is  more  prevalent  among 
women  than  among  men.  These  tables 
further  show  that  a  large  proportion  of  the 
sufferers  were  young  children,  24  of  the  93 
being  under  ten  years  of  age.  In  early  life 
also  the  cases  often  assume  a  singularly 
acute  and  malignant  form.  Indeed,  in  some 
instances,  the  child  has  died  in  from  thirty 
to  forty  hours,  the  progress  of  the  disease 
being  continuous  from  bad  to  worse  ;  no 
paroxysmal  attacks  occurring  at  any  time. 
According  to  Raynaud,  females  between  the 
ages  of  eighteen  and  thirty  are  particularly 
liable  to  be  affected.  This  opinion  is  not  sup- 
ported by  the  statistics  above  referred  to. 
From  them  it  appears  that  the  disorder  is 
pretty  equally  distributed  between  the  dif- 
ferent decades  of  life ;  though,  as  already 
stated,  it  is  especially  prevalent  among  thfi 
young.  Indeed,  in  no  fewer  than  13  cases, 
the  age  of  the  patient  ranged  from  two  and  a 
half  to  five  years ;  in  11,  from  five  to  ten  ;  in 
15,  from  ten  to  twenty;  in  16,  from  twenty  to 
thirty ;  in  15,  from  thirty  to  forty ;  in  13,  from 
forty  to  fifty ;  and  in  10,  from  fifty  to  sixty. 
Raynaud  considered  suppression  or  irregu- 
larity of  the  menstrual  functions  a  frequent 
exciting  cause  of  symmetrical  gangrene  ;  but 
this  opinion  is  only  partially  confirmed  by 
subsequent  writers.  Cold  certainly  is  a  very 
powerful  factor  in  exciting  the  attacks ;  in- 
deed, the  great  majority  of  cases  are  directly 
referable  to  the  effects  of  cold,  and  occur  far 
more  frequently  in  winter  than  in  summer. 
Still,  well-authenticated  cases  have  been  re- 
corded where  paroxysms  of  the  disease  proved 
especially  severe  even  during  the  hottest 
weather.  Sudden  emotion  and  mental  shock 
have  in  somo  instances  excited  an  attack.  It 
further  appears  that  a  considerable  number 
of  those  who  have  suffered  from  Raynaud's 
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disease  may  be  looked  upon  as  hysterical, 
emotional,  and  excitable  persons,  in  whom 
the  neurotic  element  is  highly  developed. 
Indeed,  there  is  every  reason  to  believe  that 
the  unstable  equilibrium  of  the  nervous 
system  is  a  potent  predisposing  factor  in  the 
pathogenesis  of  the  disease. 

Symptoms. — In  a  typical  case,  observed  by 
the  writer,  the  symptoms  commenced  by  a 
tingling  sensation  in  the  fingers  and  in  the 
ears,  which  burned  and  itched  as  though 
they  had  been  stung  by  nettles.  The  tingling 
was  succeeded  by  icy  coldness  in  the  parts 
affected.  The  patient  noticed  at  the  same 
time  that  tactile  sensation  in  his  fingers  was 
altogether  lost.  If  he  attempted  to  pick  up 
any  small  object  he  was  not  conscious  of 
holding  it,  unless  his  eyes  were  actually  fixed 
upon  it.  This  extreme  coldness  in  the 
fingers  lasted  for  five  or  -six  weeks ;  the  parts 
felt  icy  to  the  touch,  and  looked  white  and 
bloodless.  They  were  constantly  blanched, 
and  did  not  resume  their  natural  tint.  All 
the  digits  of  both  hands  were  affected.  The 
thumbs  also  suffered,  the  nails  being 
markedly  exsanguine.  Here  was  illustrated 
the  stage  of  local  syncope.  After  remaining 
white  for  about  six  weeks,  the  fingers  assumed 
a  bluish  shade  ;  they  became  cyanotic,  and  in 
the  course  of  a  few  days  turned  black,  as 
though  dipped  in  ink.  The  nails  also  re- 
mained bluish-black.  "With  this  change  in 
their  colour,  the  parts  grew  painful.  So  long 
as  they  remained  white,  they  merely  felt 
numb  ;  but  in  proportion  as  the  dark  shade 
became  more  pronounced,  so  was  the  pain 
more  severe.  The  cyanotic  tinge  occupied 
nearly  the  whole  of  the  phalanges  of  the 
several  fingers,  the  digits  of  the  right  hand 
also  being  symmetrically  affected.  Soon 
after  the  fingers  became  blue,  the  ears  also 
assumed  a  similar  shade.  The  tip  of  the 
nose  likewise  was  of  a  bluish-black  tint, 
while  the  ale  hasi  on  each  side  looked  purple 
and  congested.  Here  local  syncope  was 
succeeded  by  local  asphyxia.  In  the  course 
of  a  few  days  a  further  change  was  noticed. 
The  skin,  over  the  black  portion  of  the 
fingers,  more  especially  over  the  bulbs, 
separated  from  the  parts  beneath,  and  was 
cast  off  in  small  sloughs.  It  was  then  seen 
that  the  derma  was  extensively  destroyed ; 
its  surface  looked  honeycombed,  numerous 
little  ulcers  eroding  the  deeper  tissues.  A 
few  days  later  a  portion  of  the  helix  of  the 
right  ear  sloughed  away,  the  cartilage  being 
at  the  same  time  destroyed.  Here  the  well- 
marked  features  of  symmetrical  gangrene 
were  characteristically  developed.  In  still 
more  severe  cases  the  progress  of  the  mortifi- 
cation is  far  more  rapid.  The  affected  parts 
are  frequently  covered  with  beads  of  sweat ; 
a  large  slough  forms,  and  a  finger,  or  even 
whole  segments  of  limbs,  may  mortify  and 
separate.  The  lesions  of  the  nervous  system 
are  very  numerous  ;  indeed,  the  brain,  spinal 


cord,  sympathetic  system,  and  peripheral 
ganglia,  may  be  severally,  or  together,  in- 
volved. Hence  it  is  reasonable  to  expect 
that  the  symptoms  should  prove  proportion- 
ately varied  and  uncertain,  and  that  in  one 
case  a  terminal  phalanx  of  a  single  digit 
may  be  alone  affected,  while  in  another  a 
whole  limb  may  be  rapidly  destroyed  and 
cast  off  as  a  lifeless  mass.  In  many  charac- 
teristic cases,  not  alone  are  the  fingers,  toes, 
ears,  and  nose  simultaneously  attacked,  but 
also  other  portions  both  of  the  trunk  and  of 
the  limbs ;  parts,  in  fact,  in  which  each  side 
of  the  body  has  its  corresponding  counter-part 
on  the  opposite  side,  are  at  the  same  time 
involved.  These  patches  have  been  observed 
over  the  heels,  over  the  calves,  and  over  the 
tibiae.  In  several  cases  the  nates  have  been 
affected  ;  in  others  the  cheeks  and  the 
mammas.  Raynaud  speaks  of  the  coccyx 
being  occasionally  implicated ;  and  in  one 
curious  case  the  tip  of  the  tongue  felt  numb, 
and  turned  a  bluish-black  colour. 

Associated  Diseases.  —  Numerous  ob- 
servers have  referred  to  the  fact,  now  well- 
established,  that  in  a  considerable  number  of 
cases  intermittent  hemoglobinuria  is  associ- 
ated with  symmetrical  gangrene.  Indeed, 
occasionally  a  well-marked  attack  of  hemo- 
globinuria  may  occur  instead  of  a  paroxysm 
of  local  asphyxia,  or,  as  not  unusually  hap- 
pens, a  patient  suffering  from  symmetrical 
gangrene  may  at  times  pass  urine  more  or 
less  bloodstained  and  dark.  But,  closely 
allied  as  these  two  affections  admittedly  are, 
important  points  of  distinction  may  still  be 
noted  between  them.  In  the  first  place, 
hemoglobinuria  is,  in  the  majority  of  cases, 
accompanied  by  far  more  grave  constitutional 
symptoms  than  are  usually  observed  in  cases 
of  symmetrical  gangrene.  In  the  latter 
disease,  even  though  the  extremities  are 
gangrenous,  the  sufferers  often  look  remark- 
ably healthy  and  vigorous.  The  subjects  of 
hemoglobinuria,  on  the  other  hand,  are 
usually  spoken  of  as  sallow  and  cachectic. 
Among  them  disturbances  associated  with 
the  abdominal  organs,  such  as  pain  and 
tenderness  at  the  epigastrium,  irritability  of 
the  stomach,  feelings  of  nausea  or  actual 
vomiting,  are  often  observed.  Then,  again, 
not  a  few  of  the  sufferers  from  hemo- 
globinuria have  experienced  attacks  of  ma- 
larial fever ;  in  symmetrical  gangrene  this 
complication  is  comparatively  rare.  And 
lastly,  while  Raynaud's  disease  is  seen  most 
frequently  among  females,  hemoglobinuria 
prevails  to  a  far  greater  extent  among  males. 

Various  skin-affections  not  infrequently 
are  associated  with  attacks  of  local  asphyxia 
and  gangrene.  In  some  cases  patches  of 
subcutaneous  mottling  ;  in  others  a  peculiar 
marbling  of  the  surface ;  in  others,  again, 
urticaria ;  in  others  an  eruption  of  wheals  or 
chilblains  ;  in  others,  well-marked  sclero- 
derma of  various  parts  of  the  body,  have  been 
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described  as  occurring  with  more  or  less 
frequency.  In  several  instances  (10  out  of 
93)  syphilis,  either  acquired  or  congenital, 
has  been  noticed.  In  one  case  seen  by 
the  writer  many  of  the  symptoms  charac- 
teristic of  tertiary  syphilis  were  at  times 
replaced  by  those  changes  in  the  extremi- 
ties which  constitute  a  distinguishing  feature 
of  Raynaud's  disease ;  while  both  the  syphilis 
and  symmetrical  gangrene  eventually  dis- 
appeared under  the  use  of  antisyphilitic 
remedies.  Although  peripheral  neuritis  has, 
in  a  considerable  number  of  instances,  been 
noted  by  competent  observers  as  occurring 
in  these  cases,  still  there  are  reasons  for  be- 
lieving that  it  cannot  be  looked  upon  as  an 
essential  factor  in  the  pathogenesis  of  this 
disease.  In  the  great  majority  of  instances, 
the  lesions  undoubtedly  are  symmetrical ; 
still,  a  symmetrical  distribution  of  the 
patches  is  by  no  means  universal;  indeed, 
in  8  out  of  93  cases  no  traces  of  it  could  be 
discovered. 

Pathology  and  Morbid  Anatomy. — The 
conclusion  at  which  Raynaud  arrived,  that 
the  disease  is  due  to  a  spasmodic  contraction 
of  the  arteries  and  capillaries  in  certain  parts 
of  the  body,  has  been  fully  confirmed  by  sub- 
sequent authorities.  We  must  assume  that 
a  sensation,  as,  for  example,  of  cold,  is  trans- 
mitted by  the  sensory  nerves  to  an  excito- 
motor  centre  in  the  cord,  and  from  that 
centre  a  stimulating  influence  is  reflected 
along  the  vascular  nerves,  which  causes  the 
vessels  to  contract.  Raynaud  proved  that 
there  could  be  no  actual  obstruction  within 
the  arteries,  due  either  to  arteritis  or  to 
mechanical  closure,  because  injections  made 
in  corpses  penetrated  readdy  into  the  parts 
affected  by  gangrene.  He  further  showed  that 
the  change  was  not  to  be  ascribed  to  any  con- 
genital or  acquired  narrowing  of  the  arteries ; 
that  it  was  not  dependent  on  embolism ;  and 
was  in  all  respects  distinct  from  the  gangrene 
of  diabetes  mellitus  and  ergot  of  rye ;  and  he 
strengthened  his  views  regarding  the  nature 
of  the  affection  by  his  observations  on  the 
narrowing  and  constriction  of  the  arteries  in 
the  retina,  which  he  observed  in  a  remark- 
able case  of  symmetrical  gangrene  which 
came  under  his  care  in  the  month  of  April 
1872.  But  the  question  naturally  arises, 
What  are  the  portions  of  the  vascular  system 
which  are  more  especially  affected  in  sym- 
metrical gangrene?  Some  authorities  consider 
that  the  arterioles  are  alone  involved;  others 
maintain  that  the  capillaries  also  are  spas- 
modically contracted;  whde  others  assert 
that  the  process  may  be  solely  confined  to 
the  veins.  A  study  of  the  phenomena  which 
accompany  the  disease  seems  to  show  that 
in  local  syncope,  when  the  ischiemia  is  ex- 
treme, arteries,  capillaries,  and  venules  are 
alike  affected  by  the  spasmodic  constriction, 
and  are  all  contracted.  After  a  time,  how- 
ever, when  local  syncope  is  succeeded  by  local 


asphyxia,  the  veins,  to  which  the  muscular 
elements  are  more  sparingly  distributed  than 
to  the  arteries,  are  the  first  to  dflate,  the 
latter  remaining  impervious.  In  a  still  later 
stage  of  the  disease  we  observe  changes 
similar  to  those  with  which  Cohnheim  has 
made  us  familiar,  when  the  terminal  arteries 
are  closed  by  an  embolus,  venous  blood  un- 
suited  to  the  nutrition  of  the  parts  regurgi- 
tating from  the  veins  into  the  capillaries  and 
arterioles,  and  setting  up  in  the  tissues  sup- 
plied by  them  more  or  less  destructive 
changes.  In  these  cases  true  mortification 
may  occasionally  ensue. 

_  Diagnosis. — Symmetrical  gangrene  is  thus 
distinguished  from  senile  gangrene.  It  is 
usually  symmetrical,  and  occupies  two  simi- 
lar extremities,  or  all  four  at  the  same  time. 
The  nose  and  ears  also  are  often  similarly 
affected.  Senile  gangrene,  on  the  other 
hand,  almost  invariably  attacks  a  single 
limb,  generally  one  of  the  lower  extremities. 
Further,  senile  gangrene  mostly  invades  the 
deeper  parts ;  symmetrical  gangrene  is  more 
frequently  confined  to  the  skin  and  the  con- 
tiguous parts.  In  senile  gangrene  the  arteries 
are  hard  and  atheromatous  ;  in  symmetrical 
gangrene  the  pulsation  and  coats  of  the 
vessels  are  generally  normal.  Senile  gan- 
grene also  is,  as  its  name  implies,  essentially 
a  disease  of  the  old.  In  Raynaud's  dis- 
ease, the  average  age  of  93  sufferers  was 
about  twenty-six.  In  gangrenous  ergotism 
I  the  constitutional  symptoms  are,  as  a  rule, 
far  more  severe  than  in  symmetrical  gan- 
grene. At  the  same  time,  the  latter  disease 
is  more  frequently  observed  among  women, 
while  the  gangrene  of  ergot  is  rare  among 
i  females ;  and,  further,  in  this  disease  the 
upper  extremities  are  but  seldom  involved. 

Prognosis. — Considering  the  severity  of 
the  symptoms,  in  many  cases  of  symmetrical 
gangrene  the  mortality  is  considerably  less 
than  might  have  been  anticipated ;  still,  it 
appears  from  the  tables  to  which  reference 
has  been  made  that  in  15  out  of  93  cases 
the  patients  died  while  under  medical  ob- 
servation. Several  of  these  deaths,  however, 
were  attributed  to  phthisis,  or  some  inter- 
current attack  of  disease.  Many  of  the 
deaths  also  occurred  amongst  young  chil- 
dren, in  whom  the  intensity  of  the  symptoms 
i  is  very  marked. 

Treatment. — Raynaud  entertained  a  very 
high  opinion  of  the  value  of  galvanism  in 
these  cases.  Electricity  was,  in  his  practice, 
usually  employed  for  ten  minutes  or  a  quar- 
ter of  an  hour  daily,  descending  currents 
being  always  recommended.  The  positive 
polo  was  applied  over  the  spinous  process  of 
one  of  the  lower  cervical  vertebric,  while  the 
negative  pole  was  placed  over  the  lumbar 
region.  In  his  hands  the  success  of  this 
mode  of  treatment  seems  to  have  proved 
very  remarkable.  Other  writers  recommend 
that  the  affected  hand  or  foot  be  immersed 
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in  a  basin  of  hot  water,  in  which  the  nega- 
tive electrode  is  placed,  while  the  positive  is 
applied  over  the  spine  or  the  upper  part  of 
the  lirnbs.  At  the  same  time,  it  is  advisable 
that  persons  suffering  from  paroxysmal 
attacks  of  any  stage  of  Raynaud's  disease 
should  be,  as  far  as  possible,  protected  from 
cold,  by  having  their  extremities  swathed  in 
cotton-wool  and  enveloped  in  flannel.  In 
very  severe  cases  the  patients  should  even 
be  confined  to  their  beds.  "Where  a  syphilitic 
taint  is  suspected,  recourse  must  be  had  to 
mercury  and  iodide  of  potassium ;  in  cases 
complicated  by  ague,  quinine  has  in  several 
instances  proved  useful ;  in  the  more  chronic 
forms  of  the  affection,  where  the  joints  are 
implicated,  massage  may  be  expected  to 
prove  beneficial.  In  other  cases,  where  pain 
is  the  most  characteristic  symptom,  the  sub- 
cutaneous injection  of  morphine,  especially 
when  combined  with  atropine,  has,  in  the 
writer's  experience,  given  more  relief  than 
any  other  remedy.  Belladonna,  nitrite  of 
amyl,  and  nitroglycerine,  drugs  which  induce 
dilatation  of  arteries,  though  occasionally 
prescribed,  have,  on  the  whole,  proved  dis- 
appointing in  their  effects. 

John  Edward  Morgan. 

REACTION.— When  any  substance  or 
influence  affects  the  organism  sufficiently  to 
cause  appreciable  physiological  disturbance 
within  it,  it  is  said  to  have  a  physiological 
action  upon  the  body;  or,  more  briefly,  to 
act  or  to  have  an  action  upon  it.  If  the 
effect  of  such  an  influence  have  been  well- 
marked,  the  organism  does  not  always  return 
to  the  original  or  ordinary  condition,  or  to 
what  is  called  the  '  physiological  balance,' 
with  the  cessation  of  tbe  influence  ;  but  may 
pass  beyond  it  into  a  state  characterised 
by  phenomena  which  are,  speaking  broadly, 
the  opposite  of  the  former.  The  condition 
which  is  thus  the  effect  or  outcome  of  the 
action  is  called  the  reaction  ;  and  the  same 
name  is  also  given  to  the  process  by  which 
the  primary  effect  passes  into  the  secondary. 
The  cold  bath  furnishes  a  familiar  illustration 
of  physiological  action  and  reaction.  The 
contraction  of  the  superficial  vessels,  the 
pallor,  the  sensation  of  intense  cold,  and  the 
fall  of  temperature,  which  are  the  immediate 
effects  of  the  cold  bath,  are  speedily  replaced 
by  such  exactly  opposite  phenomena  as  dila- 
tation of  the  cutaneous  vessels,  flushing  of 
the  skin,  a  warm  glow,  and  a  rise  of  temper- 
ature; and  in  the  same  way  the  primary 
nervous  stimulation  gives  way  to  a  feeling  of 
general  calmness  and  comfort.  It  is  usually 
found  that  the  phenomena  of  action  and 
reaction  are  in  direct  proportion  to  each 
other,  unless  the  action  be  excessive,  in 
which  case  reaction  may  not  set  in.  In  other 
instances  the  irritability  or  excitability  of  the 
organism,  whether  as  a  whole  or  in  part, 
may  be  either  unnaturally  increased  or  un- 


naturally diminished,  and  the  reaction  be 
either  excessive  or  imperfect  accordingly. 

Excessive  emotional  excitement,  whether 
pleasurable  or  painful  in  nature,  such  as  joy 
or  fear,  may  similarly  be  followed  by  corre- 
sponding depression,  by  prostration,  or  even 
by  death.  In  the  reaction  which  follows 
severe  injuries,  especially  when  they  are  met 
with  under  circumstances  of  intense  fear — 
for  example,  in  railway  accidents — both  the 
bodily  and  the  mental  functions,  so  called, 
are  simultaneously  involved. 

The  effects  of  reaction  are  also  illustrated 
locally  in  the  condition  of  wounds.  Local 
reaction  takes  the  form  chiefly  of  inflamma- 
tion, and  is  carefully  studied  by  the  surgeon, 
who  finds  in  it  a  ready  means  of  estimating 
the  severity  of  an  injury ;  the  vigour  of  the 
system  generally,  and  of  the  affected  part ; 
or,  it  may  be,  the  value  of  some  particular 
kind  of  treatment. 

Treatment. — Reaction  may  itself  call  for 
treatment  when  it  is  either  imperfect  or  ex- 
cessive. Stimulation  is  demanded  in  the 
former  case — for  instance,  by  warmth,  alcohol, 
or  ammonia.  "When  reaction  is  excessive, 
nervous  and  circulatory  sedatives  are  equally 
indicated.  J.  Mitchell  Bruce. 

RECEPTACULUM  CHYLI,  Dis- 
eases of. — The  receptaculum  chyli  is  the 
dilated  portion  of  the  absorbent  system  form- 
ing the  commencement  of  the  thoracic  duct, 
which  receives  the  contents  of  the  lacteal 
vessels,  and  of  the  lymphatics  of  the  lower 
limbs  and  abdomen.  It  lies  deep  in  the 
abdominal  cavity,  about  the  level  of  the  first 
lumbar  vertebra.  The  only  morbid  condi- 
tions which  need  be  specially  noticed  in  con- 
nexion with  this  structure  are  dilatation  and 
rupture.  The  receptaculum  chyli  has  been 
found  in  rare  instances  enormously  dilated, 
and  its  walls  thickened.  It  has  also  been 
known  to  burst  as  a  result  of  this  dilatation, 
with  the  escape  of  its  contents  into  the  peri- 
toneal cavity,  fatal  peritonitis  being  thus  set 
up.  It  would  be  quite  impossible  to  diagnose 
or  treat  these  conditions  during  life,  and  they 
have  only  been  discovered  on  post-mortem 
examination.        Frederick  T.  Roberts. 

RECOARO,  in  the  Province  of 
Vieenza,  in  Italy. — Chalybeate  waters. 
See  Mineral  "Waters. 

RECRUDESCENCE  (re-,  again;  and 
crudesco,  I  become  fresh). — The  increase  or 
exacerbation  of  a  disease  or  morbid  process, 
after  a  temporary  diminution ;  for  example, 
of  fever  or  inflammation. 

RECTUM,  Diseases  of.— Synon.  :  Fr. 
Maladies  du  Bectum ;  Ger.  Krankheiten  des 
Mastdarms. 

The  diseases  of  the  rectum  may  be  con- 
veniently discussed  in  the  following  order: 
(1)  Congenital  Imperfections ;  (2)  Fistula  in 
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Ano;  (3)  Cancer;  (4)  Polypus;  (5)  Prolapse; 
(6)  Non- Malignant  Stricture ;  and  (7)  Ulcera- 
tion. Other  diseases  connected  with  the 
rectum  will  be  found  discussed  under  special 
headings.  See  Anus,  Diseases  of;  Defeca- 
tion, Disorders  of;  Haemorrhoids;  and 
Stools,  Characters  of. 

1.  Congenital  Imperfections. — Mal- 
formations of  the  rectum  may  be  classed  as 
follows :  (1)  Imperforate  anus,  without  defi- 
ciency of  the  rectum.  (2)  Imperforate  anus, 
the  rectum  being  partially  or  wholly  deficient. 
(3)  Anus  opening  into  a  cul-de-sac,  the  rectum 
being  partially  or  wholly  deficient.  (4)  Im- 
perforate anus  in  the  male,  the  rectum  being 
partially  or  wholly  deficient,  the  bowel  com- 
municating with  the  urethra  or  neck  of  the 
bladder.  (5)  Imperforate  anus  in  the  female, 
the  rectum  being  partially  deficient,  and 
communicating  with  the  vagina.  (6)  Imper- 
forate anus,  the  rectum  being  partially  de- 
ficient, and  opening  externally  in  an  abnormal 
situation  by  a  narrow  outlet.  (7)  Narrowing 
of  the  anus.  These  imperfections  can  be 
remedied  either  partially  or  completely  by 
surgical  operations. 

2.  Fistula  in  Ano. — Description. — The 
loose  areolar  tissue  around  the  lower  part  of 
the  rectum  is  occasionally  the  seat  of  abscess, 
which  bursts  externally  near  the  anus  (see 
Periproctitis).  But  instead  of  the  part 
healing  afterwards,  like  abscesses  in  other 
situations,  the  walls  contract  and  become 
fistulous,  and  the  patient  is  annoyed  by  a 
discharge  from  the  opening.  On  introducing 
a  probe  it  may  pass  through  a  small  opening 
in  the  coats  of  the  rectum  into  the  bowel. 
The  case  is  then  called  a  complete  fistula. 
When  there  is  only  one  aperture,  either 
mucous  or  cutaneous,  the  term  incomplete 
fistula  is  used.  The  external  orifice  is  usually 
near  the  anus,  the  internal  between  the  two 
sphincters.  The  abscess  before  bursting  may 
have  burrowed  to  some  distance,  and  the 
external  orifice  may  be  situated  in  the  direc- 
tion of  the  buttock  or  perineum.  Fistula 
in  ano  arises  in  several  ways.  It  commonly 
originates  in  an  abscess  in  the  ischio-rectal 
fossa,  the  anatomical  condition  of  the  parts 
not  favouring  closure  after  the  pus  has  es- 
caped. An  ulcer  just  within  the  external 
sphincter  sometimes  perforates  the  bowel, 
allowing  the  escape  of  feculent  matter  into 
the  areolar  tissue,  and  thus  leads  to  abscess. 
Ulceration  induced  by  a  pointed  foreign  body, 
as  a  fish-bone,  may  also  induce  a  rectal 
abscess.  Fistula  is  common  in  the  late  stages 
of  rectal  cancer.  Fistula  occurs  also  in 
phthisical  subjects,  owing  to  tuberculous 
mischief  in  or  around  the  rectum.  This 
tuberculosis  may  be  primary  or  secondary, 
and  in  the  discharge  from  such  fistulte  the 
bacillus  of  tubercle  has  been  found.  The 
inner  opening  is  sometimes  found  higher 
up  the  bowel,  and  there  may  be  more  than 
one,  the  sinuses  being  complicated. 


An  anal  fistula  is  an  annoying  complaint. 
The  patient  is  troubled  with  a  discharge 
which  stains  the  linen,  and  with  the  escape 
of  flatus.  Attacks  of  inflammation  and 
suppuration  are  common,  and  the  trouble 
produces  often  great  mental  depression,  and 
much  constitutional  disturbance.  Fistula  is 
a  disease  of  middle  fife,  more  common  in 
men  than  in  women. 

Treatment.— The  cure  of  fistula  in  ano 
is  by  a  surgical  operation. 

3.  Cancer. — Cancer  of  the  rectum  is 
common;  appears  with  about  equal  fre- 
quency in  males  and  females ;  and  is  an  af- 
fection of  middle  life  or  old  age.  The  form 
of  cancer  is  that  known  as  cylindrical  epi- 
thelioma or  adeno-carcinoma. 

It  corresponds  with  the  squamous  epithe- 
lioma of  other  parts,  and  the  most  con- 
spicuous feature  is  the  infiltration  of  the 
submucous  and  muscular  coats  with  adenoid 
growth.  Scirrhus  cancer  is  not  met  with  in 
the  rectum.  The  growth  may  appear  as  a 
tuberous  mass  springing  from  one  side  of 
the  rectum,  and  more  or  less  occupying  its 
lumen ;  or  it  may  assume  the  aspect  of  a 
laminar  deposit  in  the  rectal  walls ;  or  may 
take  the  form  of  an  annular  growth.  The 
deposit  tends  to  narrow  the  bowel,  and  is 
disposed  to  early  ulceration.  The  growth 
may  invade  and  open  the  vagina,  urethra, 
or  bladder,  and  is  in  time  attended  with 
glandular  enlargements.  Malignant  disease 
may  attack  any  part  of  the  bowel,  but  gene- 
rally appears  in  the  lower  part,  within  three 
inches  of  the  anus.  It  is  liable  also  to  affect, 
though  less  frequently,  the  point  where  the 
sigmoid  flexure  terminates. 

Symptoms. — The  disease  generally  com- 
mences insidiously.  Its  early  symptoms  are 
often  similar  to  those  of  simple  stricture, 
and  the  real  disease  is  usually  not  detected 
until  a  considerable  change  has  taken  place 
in  the  condition  of  the  bowel.  The  patient 
is  troubled  with  flatulency ;  has  difficulty  in 
passing  his  motions ;  and  as  the  disease  pro- 
gresses, experiences  pains  about  the  sacrum, 
which  gradually  increase  in  severity,  and 
dart  down  the  limbs.  The  stools  become 
relaxed  and  frequent ;  contain  blood ;  and  in 
passing  cause  a  scalding  pain.  Often  also 
there  is  a  thin  offensive  serous  discharge. 
The  first  symptom  complained  of  may  be  an 
obstinate  diarrhoea.  Loss  of  retentive  power 
may  ensue,  from  destruction  of  the  sphincter, 
or  of  the  nerve  supplying  the  muscle.  As 
the  disease  advances  the  patient  loses  flesh, 
and  exhibits  the  blanched,  sallow  look, 
anxious  countenance,  and  emaciated  appear  - 
anco  commonly  observed  in  persons  suffering 
from  malignant  disease.  In  consequence  of 
communications  established  with  the  neigh- 
bouring passages,  liquid  feces  may  escape 
from  the  urethra  in  the  male  and  vagina  in 
the  female ;  and  at  length  the  patient  becomes 
exhausted  by  this  painful  and  distressing 
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malady.  Complete  obstruction  may  occur, 
and  accelerate  the  fatal  termination.  There 
is  great  variety  in  the  degree  of  suffering, 
and  of  constitutional  derangement.  The 
pains  are  in  some  instances  excruciating, 
in  others  very  slight.  If  the  growth  can 
be  reached  by  the  finger,  it  will  be  found 
to  present  a  hard,  nodular,  uneven,  and 
ulcerated  surface,  and  to  become  soon 
fixed. 

Treatment.— Little  can  be  effected  by 
remedies  in  this  terrible  disease,  beyond  pal- 
liation of  the  symptoms,  and  ease  from  pain. 
The  general  health  may  be  supported  by 
tonics.  The  motions  must  be  kept  soft  by 
medicines  or  by  injections,  and  pain  must  be 
alleviated  by  narcotics,  such  as  morphine 
given  in  suppositories  or  by  subcutaneous 
injections.  Local  applications  of  cocaine 
answer  well  in  some  cases.  The  diet  must 
be  carefully  regulated  so  that  as  little  dibris 
as  possible  is  left  in  the  intestine,  and  the 
bowel  should  be  frequently  irrigated  with 
some  antiseptic  injection.  In  cases  of  ob- 
struction, as  well  as  in  cases  of  severe 
suffering,  life  may  be  greatly  prolonged  by 
colotomy.  Excision  of  the  diseased  bowel 
has  also  been  resorted  to,  but  not  with  much 
success. 

4.  Polypus. — Polypus  of  the  rectum  may 
be  conveniently  considered  under  three 
headings  :  (1)  The  soft  polyp  or  adenoma. 
(2)  The  firm  polyp  or  fibroma.  (3)  The  vil- 
lous polyp  or  papilloma.  They  are  all  inno- 
cent growths. 

Description.— (1)  The  soft  polypus  is  a 
true  adenoma,  with  a  network  of  small  ves- 
sels ramifying  in  it,  and  a  peduncle  which 
varies  in  length.  The  polypus  is  usually 
single,  but  several  may  exist.  In  children 
it  usually  makes  its  appearance  at  the  anus 
after  a  stool,  resembling  a  small  strawberry, 
being  soft  in  texture,  granular  on  the  surface, 
and  of  a  red  colour.  It  has  a  narrow  pedicle, 
about  the  size  of  a  crowquill,  attached  to  the 
wall  of  the  rectum,  as  a  rule  about  two 
inches  from  the  anus.  It  produces  no  suf- 
fering, but  causes  a  slight  bloody  discharge, 
some  tenesmus,  and  a  sense  of  a  foreign  body 
in  the  bowel.  It  is  the  commonest  form  of 
polyp. 

(2)  The  hard  or  fibrous  polypus  occurs  in 
adults,  is  of  a  pear-shape,  and  has  a  peduncle 
more  or  less  long  and  thick.  It  seldom 
bleeds,  but  occasions  a  slight  mucous  dis- 
charge ;  and  when  the  peduncle  is  long,  the 
growth  protrudes  at  the  anus  after  stool.  It 
is  uncommon ;  and  is  due  to  a  fibrous  growth 
in  the  submucous  tissue. 

(3)  The  villous  polyp  is  a  pure  papilloma 
developed  from  the  mucous  membrane  of  the 
rectum.  It  is  soft  in  structure,  presents  the 
usual  appearance  of  a  papilloma,  may  have  a 
pedicle,  but  is  usually  sessile.  It  is  rare,  is 
met  with  in  adults,  and  is  innocent.  It  gives 
rise  to  considerable  bleeding,  and  usually  to 


a  mucous  discharge,  and  the  symptoms  of  a 
foreign  body  in  the  bowel. 

Treatment.— The  treatment  is  usually 
very  simple,  and  involves  an  operation  of 
small  magnitude. 

5.  Prolapse.— In  relaxed  states  of  the 
sphmcter  muscle  and  coats  of  the  bowel, 
loose  folds  of  mucous  membrane  are  liable 
to  protrude,  and  require  replacement.  This 
protrusion  and  exposure  of  thickened  mucous 
membrane,  with  or  without  internal  hemor- 
rhoids, has  been  described  as  partial  pro- 
lapse of  the  rectum.  In  the  true  or  com- 
plete prolapse  there  is  much  more  than  an 
eversion  of  the  lining  membrane  of  the 
bowel.  The  gut  is  inverted;  there  is  a 
'  falling-down  '  and  protrusion  of  the  whole 
of  the  coats — a  change  analogous  to  intussus- 
ception, but  differing  from  it  in  the  circum- 
stance that  the  involved  intestine,  instead  of 
being  sheathed  or  invaginated,  is  uncovered 
and  projects  externally.  In  the  majority  of 
instances  the  prolapse,  even  when  extensive, 
concerns  the  mucous  membrane  only. 

^Etiology. — Prolapse  is  observed  generally 
between  the  ages  of  two  and  four,  but  may 
occur  later  in  life.  In  infancy  it  may  be 
produced  by  protracted  diarrhoea  or  by 
worms.  The  straining  efforts  to  pass  water 
•  in  stone  in  the  bladder  also  give  rise  to  this 
affection  in  young  subjects.  In  adults  the 
descent  results  chiefly  from  a  weakened 
condition  of  the  sphincter  and  levator  ani 
muscles.  It  is  more  common  in  women 
than  in  men,  arising  in  the  former  from  the 
parts  being  weakened  in  child-bearing.  It 
j  may  follow  also  upon  dysentery,  upon  con- 
ditions producing  straining,  and  upon  rectal 
polyp.  Young  subjects  generally  outgrow 
this  complaint  by  the  period  of  puberty; 
and  common  as  is  prolapse  in  early  fife,  it 
is  rare  in  young  adults. 

Description. — The  length  of  bowel  pro- 
1  traded  varies  from  an  inch  to  six  inches  or 
even  more.  When  not  of  any  great  length, 
the  protrusion  forms  a  rounded  swelling 
which  overlaps  the  anus,  at  which  part  it 
is  contracted  into  a  neck.  In  its  centre 
there  is  a  circular  opening  communicating 
with  the  intestinal  canal.  An  inversion  of 
greater  length  forms  an  elongated  pyriform 
tumour,  the  free  extremity  of  which  is  tilted 
forwards  or  to  one  side.  The  protrusion  may 
present  the  usual  florid  appearance  of  the 
mucous  membrane ;  or  a  violet  livid  colour 
from  congestion,  consequent  upon  contraction 
of  the  sphincter.  The  mucous  surface  is  often 
thickened  and  glandular,  and  sometimes 
ulcerated  from  friction  against  the  thighs 
and  clothes.  Thickening  of  the  coats  of  the 
bowel  accounts  for  the  difficulty  in  reducing 
the  parts,  and  in  keeping  them  reduced 
afterwards,  a  trouble  so  often  experienced  in 
the  treatment  of  these  cases  in  children,  the 
bowel  being  too  large  to  be  conveniently 
lodged  in  its  natural  position,  and,  like  a 
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oreign  body,  exciting  the  action  of  expulsion. 
An  atonic  or  relaxed  state  of  the  sphincter 
muscle  is  shown  by  the  facility  with  which 
one  or  two  fingers  can  be  passed  through  the 
anus  even  in  young  children. 

Treatment. — In  children  irritability  of 
the  bowels  and  diarrhoea  must  be  checked, 
and  disordered  secretions  corrected  by  suit- 
able remedies.  In  slight  cases  it  will  be 
sufficient  to  direct  the  nurse  by  steady  com- 
pression to  press  the  protrusion  back  within 
the  sphincter.  The  relaxed  state  of  the 
membrane  may  be  treated  with  astringent 
injections  of  alum,  or  with  a  solution  of 
tannic  acid  in  glycerine,  or  with  harnamelis. 
If  the  bowel  shps  down  when  the  child 
moves  about,  rest  must  be  insisted  on.  When 
the  exposed  surface  is  ulcerated,  it  may  be 
painted  with  a  solution  of  nitrate  of  silver, 
20  grains  to  the  ounce.  The  patient  should 
be  made  to  relieve  the  bowels  in  the  recum- 
bent posture.  In  adults,  if  no  relief  follows 
the  removal  of  the  apparent  cause,  the  regu- 
lation of  the  bowels,  rest,  and  the  use  of 
astringent  applications,  the  complaint  may 
be  remedied  by  operation. 

6.  Non-Malignant  Stricture.— Non- 
malignant  stricture  of  the  rectum  is  usually 
due  to  the  development  of  cicatricial  tissue, 
and  has  followed  injuries,  suppuration, 
dysentery,  syphilis,  and  tubercular  mischief. 
Mr.  Cripps  has  shown  that  long-continued 
muscular  spasm  may  play  an  essential  part 
in  the  production  of  stricture. 

Simple  stricture  is  met  with  in  adult  life,  is 
more  common  in  women  than  in  men,  and  is 
usually  situated  within  three  inches  of  the 
anus.  The  stricture  may  be  annular  or  ring- 
like  ;  or  the  obstruction  may  assume  a  val- 
vular form;  or  a  large  part  of  the  length  of 
the  bowel  may  be  involved,  producing  a 
tubular  stricture.  The  mucous  coat  above 
the  stricture  may  be  ulcerated.  Often  ul- 
cerated apertures  lead  to  fistulous  passages, 
extending  some  distance,  and  opening  ex- 
ternally near  the  anus  or  in  the  buttock, 
and,  in  women,  in  the  vagina. 

Symptoms.— The  earliest  symptom  is 
habitual  constipation,  with  difficult  defeca- 
tion when  the  motions  are  solid.  As  the  con- 
traction increases,  the  constipation  becomes 
more  obstinate,  and  the  stools  are  diminished 
in  calibre,  and  are  often  voided  in  lumps.  A 
brown  slimy  fluid  escapes  with  the  motions, 
and  there  is  a  burning  sensation  after  stool, 
and  flatulent  distension  of  the  colon.  As  the 
disease  makes  progress  and  ulceration  en- 
sues, the  discharges  become  purulont  and 
bloody,  and  the  sufferings  are  much  increased. 
There  is  sometimes  so  copious  a  discharge 
as  to  mislead  the  practitioner,  the  stricture 
being  overlooked,  and  the  case  treated  as 
one  of  protracted  diarrhoea.  The  appetite 
may  remain  good,  and  the  general  health  may 
be  but  little  impaired;  but  in  the  course  of 
time  the  derangement  of  the  digestive  func- 


tions, the  irritation  kept  up  by  the  disease, 
and  the  exhausting  discharges,  bring  on 
symptoms  akin  to  hectic.  The  appetite  fails, 
the  body  emaciates,  the  abdomen  becomes 
more  distended,  and  the  stricture  directly  or 
indirectly  proves  the  cause  of  death.  This  is 
sometimes  hastened  by  a  lodgment  of  har- 
dened feces  or  some  foreign  body  just  above 
the  stricture,  so  as  to  block  up  the  passage, 
and  occasion  all  the  symptoms  of  intestinal 
obstruction.  In  patients  with  stricture  small 
flattened  excrescences  are  often  observed  at 
the  margin  of  the  anus.  These  cutaneous 
growths  resemble  collapsed  external  piles, 
except  that  they  are  redder  in  colour,  and  are 
kept  moist  by  the  escape  of  an  irritating  dis- 
charge from  the  bowel.  Compared  with 
cancer,  the  progress  of  the  disease  is  very 
chronic,  the  edge  of  the  stricture  is  hard  and 
ridge-like,  ulceration  is  absent  or  at  least  is 
not  marked,  induration  is  slight,  there  is  less 
bleeding,  and  less  fixity  of  the  part. 

A  stricture  in  the  lower  part  of  the  rectum 
can  be  easily  detected  by  the  finger.  It  must 
be  borne  in  mind  that  the  bowel  is  liable  to 
|  be  obstructed  by  disease  of  the  neighbouring 
viscera — an  enlarged  or  displaced  uterus, 
fibrous  tumours  of  this  organ,  an  ovarian 
growth,  pelvic  hematocele,  excessively  hyper- 
trophied  prostate,  or  hydatid  tumour  between 
the  bladder  and  rectum. 

Treatment. — The  main  object  in  treat- 
ment is  to  dilate  the  contracted  parts 
sufficiently  for  the  free  passage  of  the 
motions;  and  this  is  to  be  effected  by 
mechanical  means — by  the  frequent  passage 
of  bougies,  or  the  occasional  use  of  special 
dilating  instruments.  Means  must  also  be 
adopted  to  relieve  the  irritability  of  the  part, 
and  to  ensure  the  regular  passage  of  soft 
evacuations.  Cocaine,  belladonna,  or  mor- 
phine suppositories  at  bedtime,  properly 
selected  aperients,  careful  dieting,  and  the 
daily  washing  out  of  the  bowel,  are  the 
remedies  required.  In  old  inveterate  stric- 
tures, wearing  out  the  patient's  strength, 
colotomy  may  be  recommended. 

7.  Ulceration — The  chronic  ulcers  met 
with  in  the  rectum  are  the  following :  The 
tubercular,  the  syphilitic,  the  dysenteric, 
those  due  to  injury  or  suppuration,  che 
hemorrhoidal,  which  has  the  same  patho- 
logical basis  as  the  varicose  ulcer  of  the  leg, 
and  the  follicular,  which  involves  the  solitary 
follicles  of  the  part.  Lupus  is  also  met  with 
in  the  rectum,  producing  the  destructive  ulcer 
known  by  the  French  as  Vcsthiomcne.  It  is 
merely  an  advanced  form  of  the  tubercular 
ulcer. 

These  ulcers  have  tho  physical  characters 
of  like  ulcers  met  with  elsewhere.  The 
tubercular  ulcer  is  very  apt  to  perforate. 
The  chief  symptoms  aro  a  purulent  dis- 
charge from  tho  anus;  motions  loose  and 
mixed,  or  coated  with  a  slimy  fluid  and 
streaked  with  blood  ;  soreness  in  defecation  ; 
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and  occasionally  tenesmus.  The  characters, 
position,  and  extent  of  the  ulceration  can  be 
ascertained  by  examination  with  the  finger 
and  with  the  speculum.  The  examination, 
to  be  satisfactory,  must  be  conducted  when 
the  patient  is  anaesthetised. 

Treatment. — The  treatment  depends  on 
the  nature  and  extent  of  the  disease,  and 
upon  the  constitutional  condition  of  the 
patient.  In  severe  cases  the  patient  should 
be  kept  in  the  recumbent  position,  and  the 
diet  should  be  regulated.  An  exclusively 
fluid  diet  may  be  desirable  in  some  cases. 
The  bowels  must  be  attended  to.  The  local 
treatment  consists  of  antiseptic  or  astringent 
injections  or  ointments.  Weak  solutions  of 
nitrate  of  silver  are  of  value,  as  are  also 
injections  of  bismuth  mixed  with  starch. 
Iodoform  or  other  ointment  may  be  applied 
by  means  of  an  ointment  introducer. 

T.  B.  Curling.      Frederick  Treves. 

RECURRENT  DISEASES.  —  Dis- 
eases which  have  a  tendency  to  return  after 
their  actual  or  apparent  cure  or  removal, 
either  without  any  obvious  cause,  such  as 
cancer  or  ague,  or  from  some  very  slight 
cause,  such  as  gout  or  rheumatism. 

RECURRENT    INSANITY.  —  See 

Insanity,  Varieties  of. 

RECURRENT  LARYNGEAL 
NERVE,  Diseases  of.  —  See  Pneumo- 
gastric  Nerve,  Diseases  of. 

RED  GUM.— See  Strophulus. 

REDUPLICATION.— A  doubling.  A 

term  generally  used  in  reference  to  the  sounds 
of  the  heart.    See  Physical  Examination. 

REDUX  (Lat.,  returned). — A  term  signi- 
fying the  return  of  certain  physical  signs, 
after  their  temporary  disappearance  in  the 
course  of  a  disease ;  usually  associated  with 
crepitation  in  pneumonia,  and  with  friction  in 
pleurisy  and  pericarditis.  Eedux  signs  are, 
as  a  rule,  significant  of  a  favourable  tendency 
in  a  disease.    See  Physical  Examination. 

REFLEX  DISORDERS.— These  con- 
stitute a  very  varied  group  of  affections, 
most  of  which  are  individually  considered 
in  separate  articles.  But  it  will  be  useful 
here  to  say  a  few  words  concerning  them  as 
a  group,  in  order  that  the  mutual  relations  of 
many  apparently  discordant  conditions  may 
thus  be  set  forth,  from  the  point  of  view  of 
their  origin  or  pathogenesis. 

Pathology. — The  factors  concerned  in  the 
production  of  a  reflex  disorder  are  in  kind 
those  which  are  needful  for  the  production  of 
a  '  reflex  action  ' — though  in  the  former  case 
such  causes  act  for  an  inordinately  long 
time,  or  else  with  an  intensity  which  is 
altogether  unusual.  In  each  case  we  must 
have  (a)  afferent  impressions  resulting  from 


the  influence  of  a  foreign  body  or  a  patho- 
logical state  (such  as  inflammation  or  ulcera- 
tion), acting  as  an  irritant  upon  afferent 
nerves,  either  in  some  part  of  their  course, 
or  in  their  peripheric  sites  of  distribution — 
whether  such  sites  be  situated  upon  the  ex- 
ternal surface  of  the  body,  or  upon  some  part 
of  one  or  other  of  the  mucous  surfaces  within 
the  body.  Thus  it  happens  that  the  deter- 
mining cause  may  in  some  cases  be  associated 
with  painful  impressions,  though  in  many 
other  instances  such  impressions  may  be 
more  or  less  completely  absent.  Occasionally 
mental  emotions  may  take  the  place  of  peri- 
pheric impressions,  as  inciters  of  abnormal 
reflex  phenomena. 

The  next  essential  factor  (b)  is  that  the 
afferent  impressions  (painful  or  non-painful) 
produced  by  the  irritant  or  pathological  state, 
should  pass  from  the  nerves,  conveying  them 
through  a  related  nerve-centre,  which,  from 
one  or  other  cause,  chances  to  be  in  a  state 
of  exalted  activity ;  and  thence  (c)be  reflected 
along  one  or  other  set  of  efferent  nerves,  so 
as  to  produce  effects  of  this  or  that  order. 

Varieties. — As  efferent  nerves  are  dis- 
tributed to  glands,  and  to  muscles  (both  in- 
voluntary and  voluntary),  reflex  phenomena 
may  show  themselves  in  one  or  other  of  two 
principal  directions — that  is,  (1)  by  the  modi- 
fication of  the  quantity  or  quality  of  some 
secretion,  or  (2)  by  the  production  of  spas- 
modic contractions  in  certain  muscles,  either 
(a)  of  the  involuntary  or  (6)  of  the  voluntary 
type.  In  these  ways,  multitudinous  and 
varied  effects  are  apt  to  be  produced  on  dif- 
ferent occasions,  as  may  be  gathered  from 
the  following  brief  illustrations. 

1.  Modified  secretions. — The  morbid  effects 
belonging  to  this  class  of  reflex  disorders 
show  themselves,  for  the  most  part,  by  a 
diminution  rather  than  by  an  increase  in  the 
amount  of  the  secretion  of  the  gland  whose 
functions  are  affected,  as  when  irritation  of 
some  of  the  abdominal  nerves  leads  to  a 
suppression  of  the  renal  secretion,  by  setting 
up  some  form  or  mode  of  inhibitory  influ- 
ence. The  action  of  cold  upon  the  external 
surface  of  the  body  in  producing  an  increased 
secretion  of  urine,  is  probably  brought  about 
by  an  augmented  determination  of  blood  to 
the  kidneys,  and  not  as  a  simple  result  of 
reflex  action.  The  mental  conditions  of 
anxiety,  fear,  or  terror  do,  however,  often 
lead  to  an  increased  secretion  of  urine  ;  and 
the  increased  secretion  in  these  cases  may  be 
brought  about  by  simpler  and  more  purely 
reflex  influences.  Again,  precisely  the  same 
mental  states  may  lead  to  an  arrest  of  the 
salivary  secretion,  as  well  as  to  such  an  in- 
crease of  the  intestinal  secretions  as  to  pro- 
duce loose  evacuations  or  actual  diarrhoja. 
Other  instances  might  be  included  under  this 
head,  but  they  are  all  of  them  phenomena 
the  precise  mechanism  of  which  is  compara- 
tively obscure.    Still  in  each  case  the  mode 
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of  production  of  the  phenomena  would  seem 
to  conform  to  the  type  indicated. 

2.  Muscular  spasms. — The  morbid  effects 
belonging  to  this  second  class  of  reflex  dis- 
orders are  also  variable  in  their  occurrence, 
and  more  or  less  uncertain  as  regards  their 
precise  mechanism.  Referring  first  of  all 
(a)  to  the  reflex  spasms  induced  in  involun- 
tary muscles,  it  may  be  said  that  reflex 
spasms  set  up  by  some  contiguous  source  of 
irritation  are  met  with  not  infrequently  in 
the  urethra  and  neck  of  the  bladder,  in  the 
sphincter  of  the  vagina,  or  at  the  commence- 
ment of  the  oesophagus.  They  may  also 
occur  in  the  bronchi  (as  in  asthma),  or  in  por- 
tions of  the  intestinal  canal  (colic) ;  likewise 
in  the  ureters  or  in  the  gall- ducts,  during  the 
passage  of  calculi  along  either  of  them. 

As  an  instance  of  a  spasm  engendered  in 
involuntary  muscular  fibres,  under  the  influ- 
ence of  a  mental  emotion  or  state,  rather 
than  a  peripheric  irritation,  one  may  cite 
the  sudden  contraction  of  the  uterus  in 
certain  cases  of  abortion  induced  by  fright, 
anger,  or  other  powerful  mental  emotion. 
Again,  acts  of  vomiting  are  produced  occa- 
sionally by  certain  sights  or  odours. 

On  the  other  hand,  tonic  spasms  of  a  re- 
flex character  chiefly  occur  in  (b)  the  volun- 
tary muscles  (especially  in  children  or  in 
females  of  a  nervous  temperament),  in  the 
form  of  contractions  of  some  of  the  muscles 
of  the  extremities,  though  at  other  times  the 
muscles  of  the  jaw  or  some  of  the  muscles  of 
the  neck  may  be  the  parts  involved.  See 
Spasm. 

Of  infinitely  more  importance,  however, 
are  the  multitudinous  cases  in  which  some 
sources  of  irritation,  either  within  or  on  the 
surface  of  the  body,  occasion,  in  various 
more  or  less  obscure  ways,  through  the  inter- 
vention of  the  great  encephalic  centres,  con- 
vulsions or  fits  of  one  or  other  variety  (see 
Convulsions;  and  Epilepsy).  Here  we 
have,  as  a  result  of  the  peripheric  irritation, 
a  whole  series  of  spasms,  partly  tonic  and 
partly  clonic  in  character.  It  is  worthy  of 
note,  too,  that  an  irritant  at  the  surfaee  of 
the  brain,  in  certain  regions,  is  just  as 
potential  as  an  irritant  acting  upon  the 
mucous  membrane  of  the  intestine. 

But  another  class  of  reflex  muscular  spasms 
still  remains,  to  which  an  immense  amount 
of  importance  is  attached  by  some  patho- 
logists, namely,  those  which  are  6rought 
about  through  the  agency  of  vaso-motor 
nerves  acting  upon  the  contractile  walls  of 
blood-vessels.  It  is  well  known  that  under 
the  influence  of  direct  irritation,  vaso-motor 
nerves  may  cause  small  arteries  and  arte- 
rioles to  contract  to  an  extreme  degree,  and 
that  this  condition  is  apt  to  be  followed  by 
one  of  extreme  dilatation  of  these  same 
vessels.  It  is  known  also  that  under  the 
influence  of  emotions  the  calibre  of  the 
vessels  in  certain  parts  of  the  body  is  apt  to 


vary  greatly.  Of  this  we  have  examples  in 
the  temporary  pallor  of  the  countenance 
produced  by  fright,  and  in  the  suffusion  of 
the  face  and  neck,  from  unnatural  fulness 
of  vessels  of  these  parts,  in  the  act  of  blush- 
ing. On  the  other  hand,  it  has  been  assumed 
that,  as  a  result  of  some  abiding  irritation 
in  the  intestine,  in  the  bladder,  or  in  other 
parts,  reflex  contractions  of  the  arterioles  in 
certain  regions  of  the  spinal  cord  (also  of  an 
abiding  character)  may  be  brought  about, 
so  as  more  or  less  completely  to  annul  the 
functions  of  this  particular  portion  of  the 
cord,  and  thereby  to  lead  to  paralysis  of  the 
lower  extremities — that  is,  to  paralysis  of 
the  limbs  chiefly  in  relation  with  the  region 
of  the  cord  affected.  This  is  the  generally 
assumed  mode  of  production  of  a  so-called 
'  reflex  paralysis.'  Others,  however,  imagine 
that,  in  certain  cases  at  least,  such  a  para- 
lysis may  be  brought  about  differently — not 
by  the  reflex  action  producing  a  spasm  of 
vessels  in  a  part  of  the  spinal  cord,  but  by  a 
spasm  of  the  vessels  supplying  the  great 
nerves  and  muscles  of  the  limbs  affected. 
The  anasmia,  thus  supposed  to  be  induced 
in  either  case,  is  regarded  as  the  cause  of  an 
ensuing  paralytic  condition.  But  the  ques- 
tion as  to  the  probability  of  the  existence  of 
'reflex  paralysis '  need  not  be  here  discussed, 
since  the  arguments  for  or  against  the 
existence  of  such  a  paralysis  which  are 
applicable  to  one  form  of  it  are  applicable 
also  to  another,  and  these  are  set  forth  in 
the  article  Spinal  Cord,  Special  Diseases 
of :  28.  Reflex  Paraplegia. 

It  does  not  seem  to  be  imagined  by  any- 
one that  a  local  irritation  is  capable  of 
engendering  a  condition  of  paralysis  by  any 
direct  inhibitory  process.  The  intervention 
of  altered  conditions  of  vaso-motor  nerves 
and  of  altered  states  of  vessels  seems  to  be 
postulated  by  all.  Yet  some  such  direct 
influence  may,  perhaps,  be  more  possible  in 
those  related  cases  in  which  the  starting- 
point  or  primary  cause  of  paralysis  is  a 
mental  state  rather  than  a  peripheric  irrita- 
tion— that  is,  in  the  ffitiologically  obscure 
cases  described  by  Dr.  Russell  Reynolds  as 
Paralysis  dependent  upon  Idea.  See  Spinal 
Cord,  Special  Diseases  of. 

It  is  right  here,  also,  to  msntion  a  class  of 
phenomena  which  have  some  analogies  to 
reflex  disorders,  that  is,  the  numerous  cases 
in  which,  as  a  consequence  of  irritation  in 
one  or  other  region,  pain  is  felt  in  some  mora 
or  less  distant  part  of  tho  body,  as  when  a 
stone  pressing  upon  tho  nock  of  the  bladder 
causes  severe  pain  at  the  meatus  urinarius, 
or  whon  disease  of  the  stomach  or  of  the 
liver  causes  a  pain  which  is  felt  in  the 
scapular  region. 

H.  Charlton  Bastian. 

REFLEXES,    Spinal.  —  See  Spinal 
Cord,  Diseases  of. 
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REFRACTION,  Disorders  of.— See 

Vision,  Disorders  of. 

REFRIGERANTS  (r ef rig ero, I  cool).— 
Definition. — Remedial  agents  which  lower 
the  body-heat,  either  in  health  or  in  disease ; 
or  which  allay  thirst,  and  impart  a  feeling  of 
coolness. 

Enumeration.  —  The  chief  refrigerants 
are :  The  whole  class  of  Febrifuges  ;  "Water ; 
Ice;  Effervescing  drinks;  Acidulated  drinks; 
and  the  juices  of  Fruits. 

Action. — As  the  name  implies,  anything 
may  be  ranked  as  a  refrigerant  which  lowers 
the  body -temperature,  and  we  may  here  con- 
sider in  how  far  the  drugs  described  under 
Febrifuges  have  the  property  of  cooling 
down  the  healthy  organism.  Quinine  and 
alcohol  have  but  a  slight  and  transient  lower- 
ing effect,  and  salicylic  acid  has  none  at  all ; 
and  this  is  readily  explained,  if  we  believe 
that  their  antipyretic  properties  in  fever  de- 
pend on  their  destructive  influence  over  the 
protoplasm  or  products  of  septic  ferments. 

Eefrigerants,  however,  are  popularly  held 
to  be  those  drugs  which  relieve  the  thirst  of 
the  fever- stricken  patient,  by  moistening  his 
dry  hps  and  cooling  his  parched  tongue.  Ice 
or  iced  drinks  manifestly  fulfil  these  indica- 
tions ;  and  acids  well  diluted,  which  are  often 
the  most  grateful  of  all,  act  very  efficiently  by 
directly  stimulating  the  salivary  secretion. 

E.  Farquharson. 

REGIMEN  (rego,  I  govern).— This  word 
is  not  uncommonly  used  as  synonymous  with 
hygienic  management.  In  a  more  restricted 
sense  it  is  applied  to  the  regulation  of  diet, 
both  in  health  and  disease.  See  Diet  ;  and 
Personal  Health. 

REGURGITATION  (re-,  again;  and 
gurgito,  I  swallow). — This  word  is  technically 
applied  to  the  reversal  of  the  natural  direc- 
tion in  which  the  current  or  contents  flow 
through  a  tube  or  cavity  of  the  body.  Thus 
the  food  may  regurgitate  from  the  stomach 
into  the  oesophagus  and  mouth ;  the  bile 
from  the  duodenum  into  the  stomach ;  and 
blood  from  the  aorta  or  pulmonary  artery 
into  the  ventricles,  from  the  ventricles  into 
the  auricles,  or  from  the  heart  into  the  veins, 
when  the  respective  valves  are  incompetent. 
See  Heart,  Valves  and  Orifices  of,  Dis- 
eases of;  and  Bumination. 

REHME  (Oeynhausen),  in  Ger- 
many.— Gaseous  thermal  salt  waters.  See 
Mineral  Waters. 

REICHENHALL,  in  the  Bavarian 
Alps. — Common  salt  waters.  See  Mineral 
Waters. 

REINERZ,  in   German   Silesia. — 

Chalybeate  waters.    See  Mineral  Waters. 


RELAPSE  (re-,  back;  and  lapsus,  slip- 
ping).—The  return  of  a  disease,  which  has 
apparently  ceased,  during  or  immediately 
after  convalescence  ;  or  of  a  particular  symp- 
tom in  the  course  of  a  disease.  Eelapses  are 
well  exemplified  in  typhoid  fever  and  acute 
rheumatism. 

RELAPSING  FEVER.  —  Synon.  : 
Famine  Fever  (Irish  writers) ;  Fr.  Fievre  a 
Bechute ;  Ger.  Hungerpest.  Also  many  other 
names,  according  to  the  localities  where  it 
has  prevailed  as  an  epidemic. 

Definition.  —  A  continued  contagious 
fever;  characterised  by  absence  of  eruption, 
and  a  tendency  to  relapse  at  intervals  of 
from  five  to  seven  days,  and  for  an  indefinite 
number  of  times,  accompanied  during  the 
paroxysms  by  a  spirillum,  and  generally  oc- 
curring as  an  epidemic. 

All  medical  writers,  from  the  earliest  times, 
recognise  the  existence  of  a  relapsing  form 
of  continued  fever;  but  this  disease  had  until 
recent  years  been  included  under  the  general 
term  '  Continued  fever.'  Even  in  the  great 
Irish  famine  fever  of  1847,  many  of  the 
Dublin  physicians  did  not  sufficiently  distin- 
guish between  typhus  and  relapsing  fever ; 
and  we  find  a  statement  often  made  that  the 
fever  relapsed  into  typhus,  or  that  typhus 
relapsed  into  a  form  without  spots.  There 
is  no  doubt  that  typhus  and  relapsing  fever 
co-existed  at  the  time  of  the  Irish  famine,  as 
they  have  invariably  done  at  all  times  and 
places  in  seasons  of  great  scarcity. 

Geographical  Distribution. — Northern 
Europe  seems  to  be  the  favourite  habitat  of 
relapsing  fever.  It  has  been  met  with  in 
America,  but  not  as  an  epidemic,  having 
been  imported  from  Europe,  and  not  show- 
ing a  tendency  to  spread.  An  epidemic  out- 
break occurred  at  Peshawur  in  the  Punjab, 
and  also  in  Egypt.  Epidemics  have  been 
more  common  in  the  British  Isles  than  else- 
where. The  most  extensive  epidemics  have 
arisen  in  Ireland  in  times  of  famine,  and 
extended  thence  to  England  and  Scotland. 
An  epidemic  was  confined  to  Scotland  in 
1843,  and  another  to  London  in  1868. 

^Etiology. — Predisposing  causes. — Males 
suffer  more  from  relapsing  fever  than  females, 
in  the  proportion  of  about  1'5  to  1.  The 
disease  is  most  common  between  the  ages  of 
fifteen  and  twenty-five.  Season  seems  to 
have  little  effect,  but  it  appears  to  be  more 
prevalent  in  winter  than  at  other  seasons, 
because  the  other  predisposing  causes  are 
more  intense  at  that  time  of  the  year.  All 
the  causes  which  predispose  to  contagious 
zymotics  favour  more  or  less  the  prevalence 
of  relapsing  fever.  The  most  powerful,  how- 
ever, are  scarcity  of  food,  overcrowding,  and 
want  of  cleanliness. 

Exciting  causes. — Eelapsing  fever  is  con- 
tagious, and  has  always  been  found  to  spread 
in  proportion  to  the  facilities  for  communica- 
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tion.  It  has  been  transported  from  long  dis- 
tances by  affected  persons ;  it  attacks  attend- 
ants on  the  sick,  and  persons  not  predisposed 
when  they  are  exposed  to  its  contagion  ; 
and  may  be  communicated  by  fomites.  It 
seems  to  act  through  but  a  short  distance. 
The  period  of  incubation  is  uncertain,  some- 
times being  apparently  almost  absent,  at 
other  times  stated  to  extend  to  fourteen  or 
twenty-one  days. 

Famine  and  its  consequences,  or  famine 
alone,  is  a  cause  for  the  origin  of  relapsing 
fever  de  novo.  Some  doubt  the  truth  of  this 
statement,  but  it  is  usually  received  by  writers 
upon  the  disease.  The  evidence  in  favour  of 
famine  as  a  cause  rests  upon  the  1  fact  that 
after  it  has  been  absent  for  many  years,  it 
breaks  out  on  each  occasion  under  precisely 
similar  circumstances  '  (Murchison).  The 
circumstances  preceding  an  outbreak  are 
invariably  failure  of  crops,  and  consequent 
famine.  Relapsing  fever,  although  usually 
prevailing  among  overcrowded  persons  in 
large  towns,  must  not  be  considered  to  de- 
pend upon  this  condition,  except  so  far  as 
overcrowding  favours  the  spread  of  contagion. 
The  overcrowding  in  towns  during  an  epi- 
demic results  from  the  same  cause  as  that 
producing  the  fever ;  namely,  the  scarcity  of 
food  in  the  country,  which  drives  people  into 
the  towns. 

Anatomical  Characters. — These  are  not 
marked,  except  where  complications  have 
caused  death.  The  liver  and  spleen  are  both 
found  enlarged  in  all  cases,  especially  the 
hater  organ.  The  digestive  organs  exhibit 
nothing  particular,  except  in  those  cases 
where  there  has  been  long  deprivation  of 
food,  or  where  dysentery  or  diarrhoea  has 
accompanied  or  preceded  the  disease.  A 
spirillum — spirillum  or  spirochete  Ober- 
meieri—ia  found  in  the  blood  of  patients 
suffering  from  relapsing  fever.  This  micro- 
organism decreases  as  the  paroxysms  sub- 
side, and  is  absent  during  the  intermissions. 
The  spirillum  was  discovered  by  Obermeier 
of  Berlin  in  1872,  and  the  discovery  was 
further  confirmed  by  Engel  in  1873.  A  full 
account  of  this  organism  is  given  under  a 
special  heading.    See  Micro-organisms. 

Symptoms.— The  invasion  of  the  disease  is 
usually  marked  by  rigors,  frequently  of  a 
trivial  character,  amounting  only  to  slight 
chilliness.  This  is  followed  by  debility  and 
giddiness;  extreme  weakness  is  not  so  marked 
as  in  the  early  stages  of  other  forms  of  con- 
tinued fever.  There  is  headache,  followed 
after  a  few  hours  by  hot  skin ;  the  tempera- 
ture rises  to  about  105°  F„  or  sometimes,  it 
is  stated,  as  high  as  108°;  the  pulse  rises 
to  from  110  to  130,  occasionally  counting  140 
at  an  early  stage  of  the  disease.  Tho  tongue 
is  covered  with  a  moist  creamy  fur,  which  in 
severe  cases  becomes  brown  and  dry  in  the  ' 
centre,  and  in  the  worst  forms  becomes  black 
all  over.    There  is  great  thirst,  as  in  all  j 


febrile  diseases ;  loss  of  appetite ;  some  ab- 
dominal tenderness,  especially  in  the  epi- 
gastric region;  occasionally  nausea,  and  more 
rarely  vomiting  ;  the  bowels  are  usually  con- 
fined, but  in  some  cases  diarrhoea  prevails. 
In  such  cases  the  diarrhoea  is  of  a  dysenteric 
character,  and  is  probably  due  to  the  dysen- 
teric tendency  which  usually  prevails  in  time 
of  famine,  when  relapsing  fever  is  prevalent. 
The  skin  generally  presents  a  jaundiced  hue; 
and  careful  examination  will  detect  more  or 
less  enlargement  of  the  liver  and  spleen. 
There  is  great  muscular  and  articular  pain. 
The  pain  in  the  back  is  frequently  of  the 
most  intense  character.    Headache  is  more 
complained  of  than  in  the  other  forms  of 
fever.  There  is  sometimes,  but  not  as  a  rule, 
delirium  towards  the  end  of  the  first  week. 
_  In  from  five  to  seven  days  from  the  inva- 
sion of  the  disease,  the  symptoms  suddenly 
subside,  and  the  patient  quickly  becomes  con- 
valescent, being  for  the  time  apparently  well. 
This  convalescence  is  frequently  accompanied 
or  preceded  by  a  critical  evacuation  from  the 
bowels,  kidneys,  or  uterus,  or  by  profuse 
diaphoresis.  It  may  be  permanent,  but  more 
commonly  the  patient  remains  well  for  a  few 
days  or  a  week,  and  then  suddenly  relapses, 
and  passes  through  all  the  symptoms  pre- 
viously detailed.    There  may  be  a  second  or 
a  third  relapse,  and  even  a  fourth  has  been 
recorded.    At  no  time  during  the  progress  of 
the  disease  is  any  specific  eruption  developed, 
although  on  the  second  or  third  day  a  red- 
dish mottled  rash  has  been  met  with,  which, 
however,  is  irregular  in  its  appearance,  de- 
velopment, and  duration,  and  usually  termi- 
nates in  desquamation.    Purpuric  spots  have 
been  sometimes,  and  sudamina  very  frequently, 
met  with. 

Complications  Pulmonary  complica- 
tions are  not  so  common  in  relapsing  fever 
as  in  typhus  or  enteric  fever.  Bronchitis, 
pneumonia,  and  laryngitis  may  occur,  es- 
pecially bronchitis,  but  these  complications 
are  not  severe.  Cardiac,  arterial,  or  venous 
affections  are  rare,  with  the  exception  of 
haemorrhages,  which  must  be  considered  as 
being  connected  with  the  purpuric  tendency 
which  usually  prevails  in  times  of  scarcity. 
Nervous  complications  are  more  rare  than 
in  any  other  form  of  adynamic  fever. 
Dysentery  and  diarrhoea  in  some  epidemics 
have  proved  to  be  most  serious  complica- 
tions, and  are  of  frequent  occurrence  when- 
ever relapsing  fever  prevails.  Abscess  and 
other  suppurative  forms  of  inflammation  are 
not  common.  In  pregnant  females  attacked 
by  this  fever  abortioii  usually  occurs  at  an 
early  stage  of  pregnancy;  and  premature 
labour,  with  death  of  the  foetus,  and  con- 
siderable danger  to  the  mother,  in  tho  later 
stuges  of  pregnancy.  Death  of  the  mother 
has  sometimes  happened  from  poat-partum 
hfemorrhago. 

Diagnosis — Relapsing  fever  is  most  likely 
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to  be  mistaken  for  other  forms  of  continued 
fever,  and  may  be  confounded  with  the 
eruptive  fevers  in  their  earlier  stages, 
especially  small-pox.  It  differs  from  typhus 
in  having  a  higher  temperature  and  quicker 
pulse  at  the  outset ;  in  the  absence  of  the 
specific  eruption,  of  the  extremely  heavy 
aspect  of  the  patient,  and  of  the  delirium  of 
typhus;  in  the  presence  of  extreme  pains  in 
the  back,  vomiting,  and  jaundiced  tinge  of 
the  skin :  and  finally  in  the  sudden  cessation 
of  symptoms,  and  the  tendency  to  relapse. 

Eelapsing  fever  differs  from  enteric  fever 
in  the  suddenness  of  its  onset,  enteric  fever 
having  a  slow  invasion;  the  want  of  the 
marked  and  extensive  daily  variations  in 
temperature ;  the  absence  of  the  character- 
istic abdominal  symptoms  and  eruption ;  and 
the  absence  of  the  localised  iliac  tenderness 
and  the  peculiar  diarrhoea  of  enteric  fever. 
The  tongue  also  serves  to  distinguish  re- 
lapsing from  enteric  fever;  in  the  latter 
having  a  well-marked  red  tip  and  edges,  in 
the  former  a  light  covering  fur.  Eelapsing 
fever  at  its  commencement  has  been  con- 
founded with  small-pox,  on  account  of  the 
extreme  pain  in  the  back  and  marked  vomit- 
ing which  accompany  both  these  diseases, 
but  the  appearance  of  the  specific  eruption 
will  soon  decide  the  question. 

Prognosis,  Duration.  Terminations,  and 
Mortality.  —  The  prognosis  of  relapsing 
fever  is  usually  favourable,  the  mortality 
being  low,  from  1-2  to  2  per  cent,  in  London, 
up  to  4  and  4-5  per  cent,  in  other  places ; 
the  average  rate  being  about  4  per  cent. 
The  chief  causes  influencing  the  rate  of 
mortality  seem  to  be  the  prior  state  of  the 
patient,  and  the  duration  of  the  disease 
before  medical  relief  is  applied  for.  Pur- 
puric symptoms,  severe  dysentery  or  diar- 
rhoea, serious  haemorrhages,  or  extensive 
chest-complications,  always  indicate  a  grave 
prognosis. 

Treatment.— The  treatment  of  the  disease 
must  be  preventive  and  curative.  The  chief 
promoting  causes  of  the  disease  being  famine 
and  contagion,  the  means  for  prophylaxis  are 
obvious.  The  active  treatment  must  chiefly 
be  directed  towards  the  relief  of  symptoms, 
and  sustaining  the  strength  of  the  patient. 
The  use  of  quinine  and  mineral  acids  in  the 
earlier  stages,  and  a  plentiful  supply  of  light 
and  nourishing  food  in  the  later,  will  be 
found  sufficient.  A  considerable  amount  of 
the  success  of  treatment  will  depend  upon 
the  dieting  of  the  patient.  It  must  be  kept 
in  mind  that  most  of  these  patients  have 
been  in  a  state  of  starvation.  It  will  be 
necessary,  therefore,  to  carefully  and  gradu- 
ally increase  the  supply  of  food.  The  food 
at  first  must  be  of  a  most  digestible  and  fluid 
kind,  which  may  gradually  be  altered  to  a 
diet  of  a  more  solid  and  general  character. 
Dysentery  has  not  infrequently  been  caused 
by  the  sudden  feeding  of  patients  suffering 
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k-T  r^apsing  fever  in  its  early  stages. 
Mifls.  light  starchy  puddings  made  with  milk, 
thin  custards,  and  finally  chicken,  chops,  and 
general  diet  will  be  found  the  best  course  in 
this  disease.  Stimulants  may  be  occasion- 
ally requisite,  but  are  seldom  necessary  in 
any  quantity,  or  for  a  length  of  time. 

T.  W.  Geimshaw. 

RELAXATION"  \  , 

RELAXED        j- (re-,  agam ;  and  laxo, 

I  loose).— These  words  signify  a  condition  of 
looseness,  and  are  used  somewhat  vaguely  in 
a  variety  of  associations.  Thus  we  speak  of 
general  relaxation,  to  express  a  want  of  mus- 
cular tone  or  vigour.  Local  relaxation  refers 
to  a  condition  of  abnormal  looseness  of  a 
part,  as  of  a  joint,  muscles,  the  uvula,  or 
the  throat,  which  are  then  said  to  be  relaxed. 
Another  signification  of  the  term  '  relaxation  1 
is  that  of  looseness  of  the  bowels,  as  in  diar- 
rhoea. 

REMEDY  (remedium,  a  cure).  —  A 
remedy  properly  signifies  a  therapeutic  agent 
which  possesses  a  recognised  influence  in  pre- 
venting, relieving,  or  removing  a  particular 
morbid  condition.  Thus  vaccination  is  a 
remedy  for  small-pox;  quinine  for  ague; 
mercury  and  iodide  of  potassium  for  syphilis ; 
and  opium  for  pain.  See  Disease,  Treat- 
ment of. 

REMISSION   "1  ,  .         ,  _ 

REMITTENT  f  ^re"'  a£am ;  and  niitto, 
I  send). — A  disease  is  said  to  be  remittent 
when  it  is  characterised  by  periodical  dimi- 
nutions of  symptoms,  followed  by  exacerba- 
tions, as  in  remittent  fever  and  neuralgia. 
The  period  during  which  the  symptoms  are 
in  abeyance  is  called  a  remission.  See  Ee- 
mittent  Fever. 

REMITTENT  FEVER.  —  Synon.  : 
Bilious  Eemittent ;  Fr.  Fievre  Bemittente  ; 
Ger.  Bosartiges  endemisches  Fieber. 

Definition. — A  paroxysmal  fever  of  ma- 
larial origin,  in  which  the  paroxysms  do  not 
intermit,  but  only,  as  the  name  implies, 
remit. 

Generai  Observations.— Eemittent  fever 
is  the  most  severe  of  the  class  to  which  it 
belongs ;  it  is  a  more  acute  affection  than 
intermittent  fever,  more  severe  in  its  symp- 
toms, more  rapid  in  its  course,  and  the  direct 
mortality  is  ten  times  greater  than  in  any 
other  form  of  malarial  fever.  It  is  com- 
monly known  in  India  as  jungle  fever, 
because  it  is  in  jungles  there  at  certain 
seasons  of  the  year  that  it  is  most  frequently 
contracted.  It  often  obtains  local  names 
derived  from  places  notorious  for  producing 
it,  a  practice  productive  only  of  confusion 
and  misapprehension.  It  is  sometimes  said 
to  hold  a  middle  place  between  intermittent 
and  continued  fever ;  the  more  nearly  it  re- 
sembles the  latter,  the  more  dangerous  it  is. 
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In  other  words,  the  less  distinct  the  periods 
of  remission,  and  the  longer  the  stage  of 
exacerbation,  with  its  high  temperature,  and 
other  disturbances  of  the  system  which 
characterise  that  stage,  the  greater  is  the 
risk  of  such  blood-  and  organic  changes  as 
are  incompatible  with  life. 

Kemittent  fever  is  usually  seen  in  its 
gravest  forms  in  hot  climates,  but  has  often 
been  very  fatal  in  malarial  regions  in  tempe- 
rate climates,  as  in  Walcheren.  This,  in  un- 
healthy countries,  is  often  the  first  form  of 
fever  that  attacks  new-comers,  but  such  are 
seldom  exposed  to  second  attacks ;  in  other 
words,  there  is  in  this  type  less  tendency  to 
a  recurrence  of  the  disease  than  in  the  inter- 
mitting form.  It  may  be  that  the  extremely 
energetic  character  of  the  symptoms  in  the 
remittent  type  is  more  effectual  in  destroy- 
ing, altering,  or  '  eliminating '  the  poison, 
than  the  milder  intermittent  attack.  In 
I860,  out  of  3,199  cases  of  remittent  fever 
admitted  into  the  military  hospitals  of 
Algeria,  only  359  had  second  attacks ;  while 
out  of  15,080  cases  of  intermittent  fevers, 
4,295  were  re-admitted  with  the  same  type 
of  fever  (Statistique  Medicate  de  I'Armee, 
1865).  The  medical  officers  of  our  army  in 
Spain  observed  that  their  men,  on  entering 
a  malarial  locality,  generally  suffered  severely 
from  the  remittent  form,  while  the  inhabi- 
tants of  the  country  were  only  affected  by 
the  intermittent  type.  Survivors,  however, 
who  remain  in  the  locality,  become,  like  the 
inhabitants,  only  liable  to  the  milder  type  of 
the  disease. 

^Etiology.  —  Eemittent  fever  is  found 
whenever  its  specific  cause  is  generated  in 
sufficient  concentration  to  excite  it  (see 
Intermittent  Fever;  and  Malaria).  It 
prevails  in  the  malarial  parts  of  the  Old  and 
New  World.  Our  armies  have  suffered  from 
it  both  in  temperate  and  hot  climates;  in 
the  East  and  West  Indies,  and,  with  extreme 
malignity,  on  the  West  Coast  of  Africa.  It 
is  a  common  disease  in  the  malarious  parts 
of  Italy ;  and  the  French  army  has  suffered 
much  from  it  in  Algeria.  It  is  seen  in  the 
deltas  of  great  rivers,  in  the  terais  of  India, 
in  jangles,  and  in  other  districts  in  the  same 
country  long  left  uncultivated. 

Anatomical  Characters.  —  The  morbid 
anatomy  of  remittent  fever  is  the  same  as  in 
intermittent  fever  ;  the  difference  is  only  in 
degree.  Congestion  of  the  mucous  coat  of 
the  stomach  and  duodenum,  with  softening, 
is  more  marked  than  in  other  types  of  ma- 
larial fever,  as  well  as  enlargement  of 
Brunner's  glands.  The  pigmentary  de- 
generation of  the  spleen  and  liver  is  more 
intense,  often  extending  also  to  the  brain 
and  spinal  cord,  giving  them  a  bronzed  ap- 
pearance. At  a  recent  post-mortem  exami- 
nation the  micro-organisms  characteristic  of 
malaria  will  be  found  in  abundance  in  the 
blood  generally;  also  especially  in  the  spleen, 


and  in  the  vessels  of  the  brain  and  liver. 
In  pernicious  types  the  vessels  are  actually 
obstructed  by  these  organisms. 

Symptoms.  —  Premonitory.  —  These  are 
much  the  same  as  in  a  severe  intermittent. 

Cold  Stage. — The  term  is  hardly  applic- 
able in  this  fever;  the  patient  is  sensible 
only  of  a  slight  sensation  of  chilliness,  which 
very  rarely  passes  into  rigors.  Nevertheless, 
the  thermometer  indicates  a  temperature 
above  the  normal,  and  in  the  hot  stage  this 
quickly  rises  to  106°,  107°,  and  sometimes  to 
110°  F. 

Hot  Stage. — As  this  develops,  the  whole 
system  is  profoundly  disturbed.  There  is 
the  high  temperature  already  indicated, 
which,  when  fully  developed  in  the  worst 
cases,  approaches  within  three  degrees  of 
that  in  which  the  albuminoid  constituents 
of  the  muscular  tissue  begin  to  coagulate. 
This  grave  symptom  is  seen  in  its  utmost 
intensity  in  those  who  have  exposed  them- 
selves, perhaps  after  indulging  in  alcoholic 
liquor,  to  a  powerful  sun,  without  reasonable 
precautions.  With  this  there  is  necessarily 
pungent  heat  of  skin;  an  intensely  flushed 
face  ;  severe  headache  ;  pain  in  the  back  and 
limbs ;  quick  respiration ;  a  pulse  of  120  or 
more  ;  a  foul,  dry,  and  bile-tinted  tongue ;  a 
sense  of  oppression  at  the  epigastrium,  with 
fulness  and  tension  in  that  region;  and 
violent  vomiting,  which  brings  no  relief  to 
the  gastric  oppression. 

This  vomiting  is  one  of  the  most  distress- 
ing symptoms  ;  the  quantity  of  fluid  vomited 
far  exceeds  what  has  been  taken  by  the 
patient ;  at  first  it  is  colourless,  then  bilious, 
and  sometimes  bloody.  In  pernicious  cases 
it  closely  resembles  the  '  black  vomit '  of 
specific  yellow  fever.  With  the  above 
symptoms  there  is  an  anxious  countenance, 
and  much  restlessness.  In  this  condition 
the  patient  remains  from  six  to  twelve  hours.1 
Then  the  more  urgent  symptoms  abate ;  the 
temperature  falls  two,  three,  or  more  degrees ; 
the  skin  becomes  slightly  moist,  far  short  of 
the  profuse  sweating  in  an  intermittent  fever ; 
headache  sensibly  diminishes ;  and  the 
nausea,  vomiting,  and  epigastric  tension 
either  cease  or  sensibly  abate.  This  is  the 
remission,  always  anxiously  looked  for,  not 
only  as  a  relief  to  the  patient,  but  as  a 
precious  time  for  treatment.  In  bad  cases, 
when  the  other  symptoms  remit  so  little  as  to 
escape  the  notice  of  all  but  an  experienced 
observer,  the  thermometer  will  indicate  at 
least  an  attempt  at  a  remission.  This  lasts 
from  two  to  twelve  hours ;  the  longer  it  is, 
the  more  favourable  is  the  prognosis.  A 
feeling  of  chilliness  then  returns,  quickly 
followed  by  the  hot  stage,  with  all  its  dis- 
tressing symptoms.  This  is  the  exacerbation 
of  systematic  authors,  which  in  its  turn  gives 
way  to  the  remission. 

1  The  description  in  tho  toxt  applies  to  the  disease 
in  its  most  acute  form. 
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A  morning  remission  in  this  fever  is  so  in- 
variable as  to  be  a  point  of  diagnostic  value, 
and  it  is  an  old  rule  in  military  practice  so 
to  time  the  morning  visit  as  to  ensure  seeing 
the  patient  while  it  lasts.  The  exacerbation 
usually  returns  about  noon,  and  in  severe 
cases  lasts  till  midnight.  Sometimes  two 
exacerbations  occur,  one  at  noon,  the  other 
at  midnight,  with  a  slight  evening,  and  more 
distinct  morning,  remission. 

The  skin  sometimes  assumes  a  yellow  tint, 
and  if  there  be  with  this  anything  resembling 
black  vomit,  a  false  diagnosis  of  yellow  fever 
may  be  made.  The  term  '  yellow  remittent ' 
is  correctly  enough  applied  to  such  cases,  but 
the  resemblance  between  these  and  cases  of 
specific  yellow  fever  is  only  superficial. 

Hiccough  is  a  troublesome  symptom,  and 
if  it  appears  late  in  the  disease,  and  continues 
during  the  remission,  is  not  a  favourable 
one. 

The  bowels  are  usually  constipated,  but  in 
pernicious  cases  the  motions  sometimes  be- 
come very  loose,  bloody,  and  offensive,  a  con- 
dition of  evil  omen. 

Jaundice  is  rare,  although,  as  already  said, 
the  skin  has  often  a  yellowish  tinge,  more 
dependent  on  blood-changes  than  from  an 
icteric  cause. 

Hepatitis. — The  only  cases  of  suppurative 
inflammation  of  the  liver,  occurring  in  the 
course  of  remittent  fever,  that  have  come 
under  the  writer's  observation,  were  brought 
to  Netley  from  the  Gold  Coast,  where  this 
serious  complication  appears  common. 

Delirium.—  Except  in  men  who  have  lived 
imprudently,  and  have  indulged  freely  in 
alcohol,  active  delirium  is  rare.  In  all  malarial 
fevers,  the  symptoms  and  lesions  in  remit- 
tents point  more  to  implication  of  the  ab- 
dominal organs  than  of  the  nerve-centres. 

The  wrine  is  acid,  scanty,  and'  high- 
coloured,  rarely  albuminous — so  rarely,  that 
its  absence  is  a  point  of  diagnosis  between 
malarial  remittent  and  specific  yellow  fever. 
During  the  hot  stage  the  secretion  of  urea  is 
greatly  increased,  but  lessened  when  con- 
valescence sets  in.  In  two  very  severe  cases, 
treated  by  the  writer  in  India,  there  was 
profuse  secretion  of  bloody  urine  throughout, 
which  lasted  until  convalescence  set  in. 

The  adynamic  form  of  remittent  fever  is 
one  of  great  gravity.  It  is  becoming  every 
day  more  apparent  that  in  bygone  years — 
and  perhaps  even  now  in  India — cases  of 
enteric  fever  have  been,  and  are,  mistaken 
for  malarial  remittent.  The  diagnosis  is  not 
so  easy  as  it  may  appear  to  those  who  are 
familiar  with  enteric  fever  pure  and  simple, 
as  seen  in  temperate  climates.  There  are 
cases  of  a  mixed  nature,  in  which  a  thread 
of  malaria,  so  to  speak,  runs  through  the 
symptoms  and  obscures  them.  The  term 
'  typho-malarial '  has  come  into  use  in  India 
to  distinguish  this  class  of  cases,  which  are 
as  difficult  to  treat  successfully  as  to  diagnose 


clearly.  French  and  Italian  writers  would 
apply  their  favourite  term  '  pernicious '  to- 
such  cases,  which  are  characterised  from  an 
early  stage  by  great  prostration;  brief  and 
uncertain  remissions ;  a  quick  and  compres- 
sible pulse;  a  black  and  dry  tongue,  the 
teeth  being  covered  with  sordes  ;  rapid  respi- 
ration ;  epigastric  tension  and  oppression ; 
the  bowels  being  loose,  and  the  motions 
bloody,  with  a  disposition  to  heemorrhage 
from  the  mucous  surfaces  generally.  Such 
cases  are  often  fatal,  and  post-mortem  ex- 
amination, in  addition  to  the  common  lesions 
of  malarial  fever,  reveals  ulceration  of  Peyer's 
patches. 

Dtjeation. — The  duration  of  a  remittent 
fever  is  from  five  to  fourteen  days ;  but,  as 
in  all  miasmatic  fevers,  it  is  much  affected 
by  the  action  of  remedies.  In  the  worst 
forms  death  is  rare  before  the  eighth  day. 

Diagnosis.  —  1.  From  specific  yellow 
fever.  —  Eemittent  is  paroxysmal;  yellow 
fever  is  continued.  Eemittent  has  a  morn- 
ing remission ;  yellow  fever  has  not  Hternor- 
rhage  from  any  source  is  exceptional  in  re- 
mittent; in  yellow  fever  it  proceeds  from 
mouth,  nose,  eyes,  ears,  bowels,  and  even 
the  urinary  passages.  Even  in  the  worst 
remittents  albuminous  urine  is  rare ;  it  is 
the  rule  in  yellow  fever.  Over  remittent 
fever  the  power  of  quinine  is  beyond  ques- 
tion ;  the  drug  is  powerless  in  yellow  fever. 
Death  in  the  worst  remittents  is  rarely  seen 
before  the  eighth  day ;  in  specific  yellow 
fever  it  is  common  on  the  third  day.  The 
mortality  rate  in  yellow  fever  is  often  40 
per  cent,  of  those  affected  ;  that  of  remittent 

j  does  not  in  ordinary  circumstances  exceed 
4  or  5  per  cent.,  and  is  often  less.  Yellow 

i  fever  is  portable  and  contagious;  remit- 

|  tent  is  neither.  Yellow  fever  has  a  special 
habitat  of  its  own,  and  can  only  exist  as  an 
endemic  disease  in  countries  where  the  mean 

i  temperature  does  not  fall  below  72°  F. 
Lastly,  specific  yellow  fever  has  never  estab- 

I  lished  a  footing  on  the  shores  of  India,  where 
malarial  remittent  is  an  endemic  disease. 

2.  Enteric  fever,  pure  and  simple,  ought 
not  to  be  easily  confounded  with  remittent. 
It  is  marked  off  by  the  difference  in  the 
thermometric  curve :  in  enteric  fever,  the 

I  rise  of  temperature  is  slow  ;  in  remittents  it 
attains  its  maximum  in  a  few  hours.  There 
is  also  the  characteristic  eruption  (not,  how- 
ever, invariably  present  in  enteric  fever  in 
India),  the  iliac  gurgling,  and  the  peculiar 
stools  of  typhoid,  all  absent  in  remittent.  As 

I  mentioned  above,  the  diagnosis  is  not  so  easy 
when  the  peculiar  symptoms  of  malarial 
mask  or  obscure  those  of  enteric  fever.  Still, 
due  observation  of  the  peculiar  combination 
of  symptoms  will  enable  careful  practitioners 
to  make  a  good  practical  diagnosis,  and  to 
regulate  their  treatment  accordingly.  It 
may  seem  unscientific  to  speak  of  two  specific 
diseases  existing  together,  and  as  it  were 


